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C H A P T E R  I

IN T R O D U C T IO N

O ver the past 40 years, po licy  m akers have been concerned  w ith the health 

consequences of cigarette sm oking , and research at public and  private institutions has 

increased  the public’s aw areness about the health  hazards o f  tobacco  use. Today there 

is a consensus am ong health experts  that cigarette  sm oking is associated  with deadly 

d iseases, such as various cancers, card iovascu lar and heart d iseases .1 M oreover, 

C halupka and W arner (1999) estim ate  that tobacco  products are responsib le for over 

one-fifth  o f  the annual deaths in  the U .S. during m iddle age.2

Since 1964, w hen the Surgeon G eneral m ade the first c lear statem ent w ith 

regard  to the health hazard o f  c igare tte  sm oking , con tinuous efforts by state and 

federal governm ents have been  taken in o rder to com bat sm ok ing  and preven t tobacco 

u s e /  Public policy actions have in tensified  in the past decades and have focused on 

specific  issues, such as p reven ting  teenagers from  starting to sm oke and decreasing 

c igare tte  consum ption am ong sm okers. R esearch  at public and  private institutions has 

show n that sm okers are not th e  o n ly  ones at risk  because o f  cigarette  sm oking. B y­

standers w ho inhale the sm oke o f  c igarette  m ay becom e ill as w ell, and secondhand 

sm oke represents an additional cause o f  concern . T he Surgeon G eneral pointed  out in 

its  1978 Report the potential dangers to w hich non-sm okers m ay be exposed

1
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because o f  cigarette sm oke.4 In 1986, the Surgeon G eneral’ R eport concen tra ted  

en tire ly  on the health consequences o f  env ironm enta l tobacco sm oke (E T S ) on non- 

sm okers and  acknow ledged that invo lun tary  sm oking causes serious d iseases, 

inc lud ing  cancer, in non-sm okers.3

T he grow ing aw areness o f  the  dan g er o f  secondhand sm oke, to g e th e r w ith the 

change in the public’s attitude to w ard  sm oking  afte r 1964, has c rea ted  p ressure for 

the governm ents to control the n eg a tiv e  ex ternality  created by tobacco  use and  to 

p ro tec t non-sm okers. R egulations th a t restric t sm oking  in public p laces rep resen t the 

tool u sed  by policy m akers to p ro tec t non-sm okers from  the health  hazard  o f 

secondhand  sm oking. A lthough the federal governm ent restricted  sm oking  in federal 

w orkp laces and m ajor transporta tion  facilities ,6 state governm ents w ere granted  

considerab le  freedom  in regulation  o f  sm oking  in public places. T his has resu lted  in a 

w ide variation across states regard ing  the date  when sm oking was regu la ted , the 

severity  o f  regulation, and  the ca tego ries  o f  public  locations sub ject to regu lation .

F rom  an econom ic po in t a  v iew , these regulations represent an opportun ity  to 

s tudy  the m echanism s beh ind  s ta te s ’ decision  to pass social regu la tion  and  the 

im plications o f  such legislation in socie ty . T he  present research focuses on these 

issues and  analyzes regulations o f  sm o k in g  in public places, the facto rs tha t affect 

s ta te s’ regulatory  behavior and  the eco n o m ic  im plications o f  no -sm oking  leg islation .

W hile  the m ajority o f  econom ic  analysis has focused on the use o f  taxation  as 

a w ay  to discourage consum ption  o f  c igarettes, very few studies have exam ined  the 

e ffectiveness o f no-sm oking res tric tions  in public places as an instrum en t used  by
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the  governm ent to  co rrec t fo r a m arke t failure  and  the negative e ffec t o f  ETS on 

nonsm okers’ health . T he interesting featu re o f  these regu la tions is that th ese  laws are 

the  product o f  state legislatures, an d  each state has had  considerable freedom  in 

choosing  w hether and  w hen to regu la te  sm oking , w hich specific p laces w ere to be 

regu lated , and  how  restric tive these regu la tions w ere. C hap ter II o f  th is  research 

p resen ts a p icture o f  s ta te s’ regu la tions that restric t sm ok ing  in public p laces, as o f  

1995. Inform ation on state regu la tions o f  sm oking  in public places is availab le  

through the S tate T obacco  A ctivities T rack in g  A nd E valuation  (STA TE) S ystem . T he  

S T A T E  System  sum m arizes regulation o f  sm oking  in pub lic  places for all 50 states 

and  W ashington , D .C ., and  locations are  g rouped  in six categories : (1) governm en t 

sites; (2) p rivate-secto r w ork  sites; (3) restauran ts; (4) com m ercial ch ild  d ay  care; (5) 

hom e-based  ch ild  day  care, and (6) o th e r p laces (includ ing  bars, sho p p in g  m alls, 

g rocery  stores, enc lo sed  arenas, public  transporta tion , hospita ls, p risons, and  hotels 

and  m otels).

T he regu la to ry  package regard ing  sm oking  in pub lic  places d iffe rs  largely  

from  one state to another. R egulations regard ing  sm oking  in public p laces have been 

p assed  in m ore than three decades, and  there w ere still five  states w ith no  regu lation  

a t the end  o f  1995. O nly  a handful o f  sta tes regu la te  sm ok ing  in all public  p laces, and  

ban  sm oking com plete ly  in som e public  p laces.

In C hap ter III o f  m y d issertation , I plan to  exam ine  em pirica lly , using  the 

econom ic theories o f  regulation, how  specific  econom ic and po litica l factors 

in teracted  to exp la in  the variation in the s ta tes’ sm oking  legislation. T h is is im portan t

3
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fo r several reasons. F irst, given the pub lic  concern  and aw areness o f the adverse 

health  effects that sm oking  has on both sm okers and  nonsm okers, the fact tha t there 

are such  w ide d ifferences in sm oking leg islation  across states constitutes a concern  

fo r pub lic  policy . If  such legislation is a im ed  at con tro lling  a negative ex ternality  (that 

o f  secondhand  sm oking), we should observe all states banning  sm oking com plete ly  in 

all p ub lic  p laces to ensure the best p ro tec tion  o f  all non-sm okers. The very d iffe ren t 

rea lity  ra ises  the question  about how  states decide  in fact w hen they regu la te  

sm ok ing , w hat p laces they regulate, and  w hat restric tions they im pose by  law. 

L o o k in g  at the state-specific  factors o f econom ic , political and  social nature m ay  help 

exp la in  w hy  each state takes a different approach  to  this m atter and  what else, besides 

p u b lic ’s in terest, in terferes w ith the decision  to regula te . Second, if the behav io r at 

state level is understood  and if  it is know n w hat forces determ ine when and w heth er 

restric tions on sm oking  are im posed, this co u ld  be a  good resource for policy m akers 

to  find  the m ost effective tools to induce changes in sm okers’ behav ior and m in im ize  

the ex te rn a lity  problem  associated  with secondhand  sm oke.

T h e  strategy  is to use the richness o f  the da ta  in o rder to em pirically  te st the 

tw o com p etin g  theories o f  regulation. T he trad itional view  on regulation is the public 

in te rest theory , accord ing  to  w hich the pub lic  dem ands som e form  o f regulation from  

the governm en t to correct for a real o r perce iv ed  m arket failure. The basis o f  m y 

approach  is the econom ic theory  o f regu la tion  (ET). T h e  ET predicts that regulation is 

the re su lt o f  com peting  interest groups th a t o ffe r political support in exchange for 

leg isla tion  favorab le  to  them . ET im plies th a t regu la tion  provides benefits to the

4
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group  that is better o rgan ized  and  dem ands regulation that favors it.

There are several research questions that are addressed in C hap ter III. F irst, 

w hat econom ic, political and  social factors determ ine w hen a particular state restric ts 

sm oking  in public p laces? Second, w hich factors determ ine the specific p laces that 

are sub ject to regulation? A nd, third, w hat factors determ ine how  restric tive  the 

regu la tion  will be?

T he results o f the analysis reveal that the econom ic theory o f  regu la tion  is 

indeed  helpful in exp lain ing  s ta tes’ regula tory  behavior. There are specific  factors 

that, w ith in  each state, rep resen t forces that policy m akers take into considera tion  

regard ing  no-sm oking regu lation . Specifically , tobacco  com panies and restauran t 

ow ners represent tw o pow erfu l in terest groups tha t delay  regulation. S tates w ith 

h igher divorce and unem ploym ent rates (which p roxy  for the level o f  stress  in a 

s ta te ’s population) regu la te  later, as w ell. Political factors are im portant also fo r state 

po licy  makers. States w here D em ocra ts have more con tro l regulate later. A lthough 

the resu lt seems surprising, it captures the fact that D em ocrats control Sou thern  states 

w here tobacco is produced  and  em ploym ent in tobacco industry is significant. S ince 

D em ocra ts prom ote a w orker-o rien ted  agenda, they are  also careful about the state 

leg islation  that affects tobacco  sales. A nother explanation  is the high state incom e 

that resu lts from tobacco industry  and  influences s ta te  legislators in their decision  to 

regu la te  sm oking in public places. W hile  the econom ic theory explains the tim ing  o f 

regu la tion , the public in terest theory  explains the severity  o f regulation. O nce the 

decision  to  regulate sm oking  is m ade, factors like incom e, the proportion o f  ch ildren

5
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in s ta tes’ popu la tion , and  cigarette consum ption  determ ine how restrictive 

regulations o f  sm o k in g  in public places are.

A lthough the p rim ary  intent o f  sm oking  regu la tion  in public places was to 

protect n o n sm o k ers’ heaith , the econom ic literature suggests that there m ight be 

unintended effects  o f  this legislation.7 In this case, by restricting sm oking in a 

num ber o f  pub lic  p laces, sm okers need  to change th e ir behavior. For exam ple, 

sm okers m ay be forced  to  sm oke in restric ted  areas and on ly  during break tim e. 

C onsequently , th e  tim e fo r sm oking is reduced  and  d iscom fort due to the necessity  to 

com ply with leg islation  is caused, w hich increases the cost o f  smoking. Therefore, 

sm okers m ay p erce ive  cigarettes as becom ing  m ore  expensive  and may change their 

cigarette consum ption .

C hapter IV  o f  th is research exp lores th is question  about the relationship  

between c igare tte  consum ption  and regu la tions o f  sm oking  in public places. A new 

m ethodology to investiga te  th is relationship  is p roposed . P revious work on this topic 

concludes that reg u la tio n s  o f  sm oking in public p laces decrease the dem and for 

cigarettes. H ow ever, the resu lts  are likely  to  be un reliab le  because an im portant issue 

has been ignored, w hich  w ill be d iscussed next.

C onsum ption  o f  c igarettes and  the regu la to ry  package regarding sm oking in 

public places vary  w idely  across states. It m ay be the case  that states w here sm oking 

is less prevalen t a re  the  states more likely  to  pass regu lation  against sm oking. In this 

scenario, leg islation  p rox ies the an ti-sm oking  sen tim en t that exists in s ta te’s 

population and favo rs  regulation  o f sm oking. In tho se  states, sm oking consum ption

6
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w ould decrease any  w ay , no  m atter w hether legislation is passed  o r not. H eckm an 

(1978) develops a m odel w ith  endogenous dum m y variab les in a sim ultaneous 

equation system , w hich  add resses this problem . T he dum m y variable indicates the 

existence o f  leg islation , and  the  endogeneity  arises from  the fact that the dum m y 

variable is generated  by  a  la ten t variab le that crosses a  certain  threshold. The latent 

variable represents the sen tim en t tow ard  sm oking, w hich w hen is strong enough leads 

to  regulation in public  p laces to  be enacted.

In C hapter IV , I ex ten d  H eck m an ’s (1978) m odel to allow  for m ultiple 

endogenous variables in a  panel da ta  set. I study the dem and  fo r cigarettes for the 

fifty  U.S. states from  1975 to 1995. I attem pt to construc t a sentim ent variable in 

o rder to estim ate the a ttitu d e  to w ard  sm oking  o f  s ta te s’ popula tion . I study w hether 

the  change in the d em an d  equation  is due to regulation  o f  sm ok ing  in public places, 

w hich is passed in a s ta te  o r to a  s trong  an ti-sm oking sentim ent.

T he results show  tha t regu la tions o f  sm oking in public  p laces have no effect 

on the dem and for c igare ttes . Instead , the an ti-sm oking  sen tim en t is a significant 

factor that causes the  c ig are tte  consum ption  to decrease . T h e  sentim ent tow ard 

sm oking is changing  and  g ro w in g  in tim e because o f  con tinuous inform ation that the 

public receives reg ard in g  the  d an g er o f  c igarette sm oking . T herefore, sm oking is 

reduced because o f  the a ttitu d e  tow ard  sm oking  that is chang ing , w hich m akes people 

to sm oke less. T h is is an im p o rtan t resu lt and constitu tes a contribution to the 

literature because it p ro v id es  g rea te r insigh t into the ex ten t to w hich the no-sm oking 

regulations in public p laces  are effective. T he  conclusion  is that these  regulations are

.7
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effective in the pro tection  o f  non-sm okers, but they do no t have a significant im pact 

on sm okers.

The 1988 S urgeon G en era l’s report p rov ided  ev idence o f  the strong 

correlation betw een the use o f  cigarettes and use o f  o ther licit and  illicit drugs. Based 

on the data from  the 1985 N ational H ousehold Survey on D rug  A buse, the report 

show ed that a h igher p ercen tage  o f  current cigarette users w ere also using alcohol 

com pared with nonsm okers in all age groups.8 This ev idence raises questions about 

the econom ic re la tionsh ip  betw een alcohol and cigarettes. T he  literature has 

exam ined the cross-price effec t in the dem and for a lcohol and  the dem and for 

cigarettes. H ow ever, the results are mixed and the nature o f  the relationship rem ains 

unclear. In this part o f m y research  I focus on estim ating  the im pact that the cigarette 

price and the no-sm oking  regulation  have on the dem and  fo r alcohol. If the no­

sm oking regulation is om itted , the effect o f  cigarette p rice  is over-estim ated. N o­

sm oking restrictions rep resen t an additional cost fo r non-sm okers w ho change their 

sm oking habits to  com ply  w ith  legislation. Therefore, by co nsidering  the no-sm oking 

regulation into the d em and  fo r alcohol equation I estim ate m ore accurately the cross­

price effect. M oreover, I am  able to  study w hether im posing  restric tions on sm oking 

in public places has any  effec t on the alcohol consum ption .

I use the m odel developed  in C hapter IV, based on H eckm an (1978), and I 

investigate the im pact th a t no -sm oking  regulations have on  the dem and  for alcohol. A 

sentim ent variable and  p robab ilities  that states regulate sm ok ing  in public places are 

first estim ated, and then in troduced  in the dem and fo r alcohol. S im ilar to the analysis

8
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conducted  in C hap ter IV, I investigate  w hether the no -sm oking  legislation affects in 

any w ay the alcohol consum ption , o r the public’s sen tim en t against sm oking is a 

m ore general sen tim ent and  expresses an attitude against any  d rug  use, affecting the 

dem and for alcohol as w ell.

Based on the cross-p rice  effect cigarettes and a lcoho l are substitutes in 

consum ption. The resuits also reveal that the no-sm oking  regu la tion  in o ther public 

places have a negative and sign ifican t effect on the dem and  fo r alcohol. R estricting or 

banning sm oking in o the r pub lic  places, such as bars, leads to  a decline in the alcohol 

consum ption. I find that the an ti-sm oking  sentim ent has no im pact on the dem and for 

alcohol. T he estim ated  sen tim en t is characteristic to c igare tte  sm oking , and does not 

capture a more general attitude against drug use.

C hapter VI concludes m y  dissertation and sum m arizes the findings o f this 

research.

9
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C H A PT E R  II

H ISTO R Y  O F  S M O K IN G  R E G U L A T IO N  A N D  ST A T E  R E G U L A T IO N  
O F S M O K IN G  IN PU BLIC PLA C ES

The E vo lu tion  o f  Sm oking R egulation

Legislation regu la ting  sm ok ing  has had at least three functions o v er the years: 

to inform  consum ers about the  risk  o f  sm oking; to pro tect n o nsm okers from the 

adverse health effects o f  env ironm enta l tobacco sm oke (ETS); an d  to p reven t young 

people from  sm oking. T he First Surgeon G eneral’s report link ing  sm ok ing  to various 

d iseases w as published  in 1964, and stated  that cigarette sm o k in g  w as “ a health 

hazard o f  sufficient im portance in the U nited  States to w arran t app rop ria te  remedial 

action .”9 In the sam e year, the A m erican M edical A ssociation  (A M A ) officially 

declared  sm oking “a serious health  hazard .”

Federal, state, and local governm ents, as w ell as p riv a te  organizations, 

concen tra ted  their efforts and  in itia ted  a cam paign against sm ok ing . In the early 

years, the federal governm en t p layed  the m ost active role, and  the im m ediate 

m easures were im posed  on tobacco  m anufacturers.10 T he Federal C igare tte  Labeling 

and  A dvertising A ct o f  1965 requ ired  package-w arning  labels, say in g  tha t cigarette 

sm oking  m ay be hazardous to  health . T he  Public H ealth  C ig a re tte  S m oking  A ct o f 

1969 restricted the w arn ing  labels to on ly  inform ation that the  S urgeon General

10
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had determ ined  that cigarette sm oking  is dangerous to  health, and to the ban of 

c igarette  advertising  on television and  radio. T he C om prehensive Sm oking 

Education A ct o f  1984 institutes four ro ta ting  health-w arning labels, all listed as 

Surgeon G en era l’s W arnings, on c igare tte  packages and ad v ertisem en ts.11 By 

contrast, sta te  governm ents had lim ited th e ir  actions to taxing cigarette pu rch ases .12

T he Federal governm ent charted  a new  course in its efforts to address the 

health  concerns associated  with cigarette sm oking  w hen it unveiled its ‘‘anti-sm oking 

cam paign” in the Surgeon G eneral’s 1972 R eport on Sm oking  and  H ea lth .1'' Am ong 

o ther th ings, this w as the first report to add ress the poten tial negative-health  effects of 

cigarette  sm oking  on nonsm okers. As a resu lt o f in tense research in this area, the 

Surgeon G en e ra l’s report in 1986 expressed  concern  tha t “ involuntary  sm oking  is a 

cause o f  d isease, including  lung cancer, in healthy  nonsm okers.” 14 T he 1986 report 

p resen ted  a deta iled  description o f the health  consequences o f  exposure to 

env ironm ental tobacco  sm oke (ETS) and  proposed  restric ting sm oking  in public 

p laces. T he grow ing  aw areness o f the d an g e r o f  secondhand sm oking, together with 

the change in the p u b lic ’s a ttitude tow ard  sm oking  afte r 1964, a lleged ly  created 

pressure for the governm ent to restric t sm oking  in public p laces. Public health 

advocates like the  A m erican L ung A ssocia tion  have urged adoption o f  laws and 

regula tions m ak ing  public places, w orkplaces, and schools sm oke free.

R egulations that restricted sm oking  in public p laces had been passed  by state 

governm ents before the 1960s.1:5 T hese regu la tions w ere, how ever, largely aim ed at 

“preven ting  fire and  preventing the con tam ination  o f  food being  prepared  or
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packaged  fo r public consum ption ,” and  the  second-hand sm oke health hazard  was 

not a m ajo r concern .16 This changed  in the  1970s when policy m akers dec lared  that 

the  prim ary  in tent of these law s w as to  insure “the safety and com fo rt o f  

nonsm okers,” because potential health hazards associated w ith second-hand  sm oke 

w ere better understood .17 In 1986, the federal governm ent began to restric t sm oking  

in public places. These regulations co v ered  transportation facilities (see the ban on 

sm oking  on com m ercial airline fligh ts in 1988) and governm ent w o rk sites .18 

N onetheless, as the 1989 Surgeon G e n e ra l’s report em phasized, restric tions on 

sm oking  in public places at the state level w ere “expected to be the norm  by the end 

o f  the cen tury .” 19

In 1973 A rizona becam e the first s ta te  to restrict sm oking in a  num ber o f 

public p laces and the first to do so exp lic itly  because environm ental tobacco 

(secondhand) sm oke exposure w as co n sid ered  a public hazard. In 1974 M inneso ta  

enacted  the first com prehensive clean in d o o r a ir  act, which restricted  sm oking  in m ost 

build ings open to the public. B etw een 1975 and 1984, tw elve states p assed  no­

sm oking  regulations in som e public p laces, w ith different degrees o f  enforcem ent. 

Surgeon G en era l’s reports focused m ore  w ith  every  year on sm oking health  effects 

and  in 1984 it announced the goal o f  a sm oke free society by the year 2000.

State R egulations R eg ard in g  Sm oking in Public Places

T his study is generated by the w ide variation o f the legislation regard ing  

sm oking  in public places across states. T h e  deta iled  inform ation on state regulations

12
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is p rov ided  by the S tate T obacco A ctiv ities T rack in g  and Evaluation (ST A T E ) 

S ystem , w hich w as developed by the C en te r fo r D isease C ontrol and P reven tion  

(C D C ) in the O ffice on Sm oking and H ealth , N ational C enter for C hron ic D isease 

Preven tion  and  H ealth  Prom otion. The ST A T E  S ystem  sum m arizes the leg islation  in 

all 50 states and W ashington, D C , and  id en tifies  fou r prim ary aspects o f  tobacco  

contro l laws in each state: (i) sm oke-free in d o o r air, (ii) youth access to  tobacco 

products, (iii) advertising  o f  tobacco p roducts, and  (iv) excise taxes on tobacco 

products. F o r the purpose o f  this paper, the d iscussion  will regard  only  sm oke-free  

indoor a ir laws, w hich fo r the ease o f  exposition  w ill be referred to as no -sm oking  

regulations. T he  report includes all state no -sm o ldng  regulations effective as o f  June 

30, 1995.

S tates define public  places d ifferen tly  and  im pose different restric tions on 

sm oking  in these locations. Because the co m p ariso n  across laws based on public 

places, broad ly  defined , is difficult, locations w ere grouped in six categories: (1) 

governm ent sites; (2) p rivate-secto r w ork sites; (3) restaurants; (4) com m ercial ch ild  

day  care; (5) hom e-based  child  day  care, and  (6) o ther places (includ ing  bars, 

shopping  m alls, g rocery  stores, enclosed  arenas, pub lic  transportation, hosp ita ls , 

prisons, and hotels and  m otels). Seventeen sta tes  have laws that preem pt, in som e 

situations, m ore s tringen t policies at the local leve l.20

As o f  June 30, 1995, forty-six states requ ired  sm oke-free indoor a ir  to  som e 

degree o r  in som e public  places (see Tables 1, 2A  and  2B ). 21 T here are five states
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Table 1

State C lean Indoor A ir Laws -  D ates W hen  the Law s W ere Enacted,
as o f June 30, 1995

S tate G o v ern ­
m ent
W ork
Sites

Private
W ork
Sites

R estau ­
ran t L aw

C o m ­
m ercial 
C h ild  

D ay  C are

H om e- 
Based 
C hild 

D ay Care

O th e r
P laces

A labam a - - - - - -

A laska 1984 - 1984 1990 1990 1984

A rizona 1991 - - - - 1973

A rkansas - - - 1985 - 1977

C alifo rn ia 1995 1995 1977 1987 1995 1995

C olo rado 1991 - - - - 1977

C onnecticu t 1977 1983 1979 - - 1979

D elaw are 1994 1994 1994 1994 - 1994

D .C . 1979 1991 1979 1979 - 1979

F lo rida 1985 1985 1985 1992 - 1985

G eorg ia - - - 1994 - -

H aw aii 1988 - 1988 1993 1993 1988

Idaho 1992 - 1986 - - 1986

Illino is 1990 1990 1990 1993 1994 1990

Ind iana 1987 - - - - 1987

Iow a 1987 1987 1990 - - 1987

K ansas 1987 - 1987 1994 - 1987

K en tucky - - - - - -

L ou isiana 1992 1992 - 1993 - 1993

M aine 1986 1986 1987 1994 1994 1994

M ary land 1992 - 1995 - - 1975
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Table 1 -  C ontinued

State G o v ern ­
m ent
W ork
S ites

Private
W ork
Sites

R estau­
rant Law

C o m ­
m ercial 
C hild  

D ay Care

Home- 
Based 
Child 

D ay Care

O th er
P laces

M assachusetts L997 - 1988 1988 - 1988

M ichigan 1992 - 1978 1993 1993 1977

M innesota 1975 1975 1975 1990 1990 1975

M ississippi - - - - - -

M issouri 1992 1992 1992 1992 - 1992

M ontana 1985 1979 1979 - - 1979

N ebraska 1980 1980 1980 - - 1980

N evada 1977 - 1987 1989 - 1975

New

H am pshire

1991 1991 1991 1991 1991

New Jersey 1986 1986 - 1998 - 1982

New M exico 1986 - - - - -

New York 1990 1990 1990 1990 - 1990

North

Carolina

North D akota 1977 - 1977 1993 - 1977

Ohio 1993 - - - - 1976

O klahom a 1987 - 1987 1994 - 1987

Oregon 1977 - 1983 - - 1977

Pennsylvania 1989 1989 1989 - - 1989

Rhode Island 1986 1986 1980 - - 1977

South

Carolina

1990 1990 1990

South D akota 1992 - - 1990 1994 1974
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Table 1 -  Continued

State G overn­
m ent
W ork
Sites

P rivate
W ork
Sites

Restau­
rant Law

C om ­
m ercial 
C hild  

D ay C are

H om e- 
B ased  
C h ild  

D ay C are

O ther
Places

T ennessee - - - - - -

T exas - - - - - 1975

U tah 1976 1995 1995 1989 1989 -

V erm ont 1993 1988 1993 - - 1993

V irg in ia 1991 - 1991 1991 - 1991

W ashington 1989 - 1985 - - 1985

W est V irginia - - - - - 1985

W isconsin 1984 1984 1984 1994 - 1984

W yom ing 1990 - - - - -

Source: The STA TE System .

(A labam a, K entucky, M ississipp i, N orth  Carolina, and T ennessee) w ith no legislation 

o r  legislation that preem pts localities from enacting any law  to restric t sm oking in 

public  places.

S tate Regulations R egarding  S m oking  in Public Places - C ategories 

G overnm ent W ork Sites

Forty-one states have law s restricting sm oking in state governm ent sites 

(Table 2A). T hirty-tw o states lim it sm oking to designated  areas, w hile two states 

requ ire  either no sm oking o r  designated  sm oking areas w ith separate  ventilation, and
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Table 2A

State Regulations o f  Sm oking  in P ub lic  P laces, as o f June, 1995 - R estric tiveness

S tate G overn­
m ent W ork 

Sites

P riv a te
W o rk
S ite s

R estau­
rant Law

C om - 
M ercial 

C h ild  D ay  
C are

H om e-based  
C h ild  D ay 

C are

A labam a - - - - -

A laska 2 - 2 4 4

A rizona 2 - - - -

A rkansas - - - 4 -

C alifo rn ia 3 3 3 4 2

C olorado 4 - - - -

C onnecticu t 2 2 2 - -

D elaw are 2 2 2 4 -

D .C . 2 2 2 - 2

Florida 2 2 2 4 -

G eorg ia - - - 4 -

H aw aii 2 - 2 4 4

Idaho 4 - 2 - -

Illinois 2 2 2 4 4

Ind iana 2 - - - -

Iow a 2 2 2 - -

K ansas 4 - 2 4 -

K entucky - - - - -

L ouisiana 2 2 - 4 -

M aine 2 2 2 2 2

M ary land - - 2 - -

M assachusetts 2 - 2 2 -
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Table 2A - Continued

State G overn­
m ent W ork 

Sites

P rivate
W ork
S ites

R estau ­
rant Law

Com - 
M ercial 

Child D ay 
Care

H om e-based  
C h ild  D ay 

C are

M ichigan 4 - 2 4 4

M inneso ta 2 2 2 4 4

M ississipp i - - - - -

M issouri 2 2 2 4 -

M on tana 2 2 2 - -

N ebraska 2 2 2 - -

N evada 2 - 2 2 -

N ew

H am pshire

2 2 2 4

N ew  Jersey 2 2 - - -

N ew  M exico 2 - - - -

N ew  Y ork 2 2 2 4 -

N orth

C aro lina

N orth  D akota 2 - 2 4 -

O hio 4 - - - -

O k lahom a 2 - 2 4 -

O regon 2 - 2 - -

P ennsy lvan ia 2 2 2 - -

R hode Island 2 2 2 - -

South

C aro lina

2 4

South  D akota 4 - - 2 2
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Table 2A -  Continued

State G overn ­
m ent W ork  

Sites

Private
W ork
Sites

R estau ­
ran t Law

Com- 
M ercial 

Child Day 
Care

H om e-based  
C h ild  D ay 

C are

T ennessee - - - - -

Texas - - - - -

Utah 4 2 4 4 4

V erm ont 2 2 2 - -

V irginia 2 - 2 2 -

W ashington 4 - - - -

W est V irginia - - - - -

W isconsin 2 2 2 4 -

W yom ing 3 - - - -

Note: 2=designated  sm oking  areas required  o r allow ed; 3=no sm oking a llow ed  or 
designated sm oking  areas allow ed if  separately  ventilated; 4=no sm oking  a llow ed  
(100%  sm oke free). Source: STA TE System .

seven states p roh ib it sm oking  com pletely. T here  are d ifferen t specifications regard ing  

the m inim um  n um ber o f  em ployees for restric tion  to be im plem ented, regard ing  the 

penalties, and  en fo rcem en t authority. In K en tucky  and North C aro lina, state 

governm ent w ork  sites are perm itted, but no t required , to develop policies on 

sm oking.

P rivate W ork  Sites

In m ost o f  the states, w orkers in private  w orksites are unpro tected  against 

ETS. O nly tw enty-one state laws restric t sm oking  in private work sites ( see T ab le
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Table 2B

State Regulations o f  Sm oking in Public Places, Category-Other Places, as o f  June, 1995 - Restrictiveness

State Bars Shopping
malls

Grocery
stores

Enclosed
arenas

Public
transportation

Hospitals Prisons Hotels 
and motels

Alabama - - - - - - - -

Alaska - - 2 - 2 4 2 -

Arizona - - - - 2 2 - -

Arkansas - - - - - 2 - -

California 3 3 3 3 3 3 - 2
Colorado - - - 2 2 2 - -

Connecticut - - 2 - 2 2 - -

Delaware - - 2 - 4 4 - -

D.C. - - 2 - 4 2 - -

Florida - - 2 2 4 2 - -

Georgia - - - - 4 - - -

Hawaii - - 2 - 2 2 - -

Idaho - - 2 2 2 2 - -

Illinois - - 2 2 2 2 - -

Indiana - - - - - 2 - -

Iowa - 2 2 2 2 2 - -

Kansas - - 2 2 4 2 - -

Kentucky - - - - - - - -

Louisiana - - - - 4 2 - -

Maine - 2 2 2 2 2 - -

Maryland - - 2 - 4 4 - 2
Massachusetts - - 4 - 2 2 - -
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Table 2B -  Continued

State Bars Shopping
malls

Grocery
stores

Enclosed
arenas

Public
transportation

Hospitals Prisons Hotels and 
motels

Michigan - - 2 2 ? 3 - -

Minnesota - - 2 2 2 4 4 2
Mississippi - - - - - - - -

Missouri 2 2 2 2 2 2 - -

Montana - - 2 2 2 2 - -

Nebraska 2 - 2 2 2 2 - -

Nevada - - 2 - 2 2 - -

New
Hampshire

- 2 2 2 4 4 2 2

New Jersey - - 4 - 4 2 - -

New Mexico - - - - - - - -

New York - - 2 2 4 2 - -

North
Carolina

- - - - - - - -

North Dakota - - - - 2 2 - -

Ohio - - - - 2 2 - -

Oklahoma - - - 2 2 2 - -

Oregon - - 2 2 - 2 - -

Pennsylvania - - - 2 2 2 - -

Rhode Island - - 2 - 4 2 - -

South
Carolina

- - - 2 4 2 - -

South Dakota - - - - 2 2 - -

Tennessee - - - - - - - -
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Table 2B -  Continued

State Bars Shopping
malls

Grocery
stores

Enclosed
arenas

Public
transportation

Hospitals Prisons Hotels and 
motels

Texas - - - - 2 2 - -

Utah - 4 4 4 4 2 - 2

Vermont 2 2 2 2 2 2 - 2
Virginia - - 2 2 4 2 - -

Washington - 2 2 2 2 2 - -

West
Virginia

- - - - 4 - 4 -

W isconsin - - 2 - 2 4 - -

W yom ing - - - - - - - -

Note: 2=designated smoking areas or allowed; 3=no smoking allowed or designated smoking areas allowed if separately 
ventilated; 4=no smoking allowed (100% smoke free). Source: STATE System.

to
to
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3.A). Seven states m andate  designated  sm oking areas only  in w ork  sites that have a 

m inim um  num ber o f  em ployees, bu t none o f  them  prov ides a sm oke-free 

environm ent. O n ly  one state  requires a designated sm ok ing  area if  separately 

ventilated, and the  rest o f  them  are less restrictive and do no t im pose ventilation 

requirem ents.

R estaurants

T hirty -one states have laws that regulate sm oking  in restau ran ts  (Table 2A). 

O nly  U tah’s law  com plete ly  prohibits sm oking in restaurant, and  on ly  C aliforn ia’s 

law requires e ith er no sm oking  o r separate  ventilation for sm o k in g  areas. M any state 

laws exem pt sm all restaurants, genera lly  those w ith a seating  capacity  o f  few er that 

50 persons, from  sm oking  regulation.

C om m ercial C hild  D ay Care

T w enty-six  states regulate sm oking  in com m ercial ch ild  day  care centers, and 

tw enty  o f them  are  sm oke-free  (Table 2A ). Six states allow  o n ly  designated  sm oking 

areas.

H om e-B ased  C h ild  D ay  C are

C hildren are even  less p ro tec ted  by law in hom e-base ch ild  day  care centers 

(Table 2A). Ten states regu la te  sm oking  in hom e-based ch ild  d ay  care centers. Six o f 

these states p roh ib it sm oking , and  four states allow designated  sm ok ing  areas.

23
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E nforcem ent au thority  and penalties vary  across states.

O ther S ites

Som e states have laws that regu la te  sm oking  in o th e r locations (Table 2B). 

Forty-tw o states restrict sm oking in hospita ls, 42 on se lec ted  form s o f  public 

transporta tion , 30 in grocery stores, and  23 in enclosed  arenas. Few  states have laws 

tha t restric t sm oking  in bars, shopping  m alls, prisons, and hote ls and m otels.

Facts on C igarette  S m oking  in the U nited  S tates

A dult S m oking  Prevalence -  U nited S tates Population

In this section , I present som e h isto rical trends and facts rela ted  to cigarette

44  0

40.0

36.0

32.0

23.0

24.0
1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995

Figure 1. P ercen t o f  C urrent Sm okers in the U .S. - Total Population  

Source: N ational Health Interview  Surveys, 1965-1995
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sm ok ing  in the U .S. T he data  for this analysis is taken from  the N ational H ealth 

In terv iew  Surveys, as p resen ted  in various C D C  R eports.22 Figure 1 show s the tim e 

series trend  in cigarette  sm oking  in total U .S. population , w hich includes persons o f  

ages 18 and  older. T here  has been a p rec ip itous decline  in the percentage o f  curren t 

sm okers from  42.4%  in 1965 to  24.7%  in 1995. S ince 1990 how ever the trend  has 

leveled  o ff  at about 22.9%  in 1998.

T he dow nw ard  h istorical trend  in sm ok ing  prevalence has changed  in the 

1990s, and  the percen tage o f  curren t sm okers m ain tains at alm ost the sam e level until 

1995. T he only excep tion  is the spike on the graph  fo r 1992, when there has been an

55

50

45
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35
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25

20
1974 1977 1980 1983 1986 1989 1992 19951965 1968 1971

L egend . —  = m en, —  =  w om en.

F igure  2. Percent o f  C urren t Sm okers by G ender 

Source: N ational H ealth  In terv iew  S urveys, 1965-1995

increase  in sm oking prevalence to 26 .5% , up 7.2%  com pared  with the 1990 level.
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M ore recen t data  continue to reveal a  sluggish  decline in sm oking prevalence in U.S. 

p o pu la tion , to 23.2%  in 1997 and 22.9%  in 1998.2j

F igure 2 com pares the percen tage o f  m en and w om en w ho are current 

sm okers, and  tw o trends appear in these data. T he trend o f  sm oking prevalence is 

dec lin ing  for both genders, although the gap  is c losing in the past years. T here has 

been a la rger drop o f  47%  in the percen tage o f  m en w ho are sm okers, from  51.9%  in 

1965 to 27.0%  in 1995. The reduction in sm oking  prevalence am ong w om en has been 

sm aller, on ly  33.3% , from  33.9%  in 1965 to 22.6%  in 1995. In 1995, a lm ost the sam e 

propo rtions o f  m en and wom en are cu rren t sm okers. The narrow ing  gap  is explained  

by  the m uch sm aller decrease in w o m en ’s sm oking . T hese data are consisten t w ith the

48  0

44.0

40.0

36.0

32.0

28.0

24.0
995974 1977 1980 1983 1986 1989 9921965 1968 1971

L egend . —  = black, —  = white.

F igure  3. P ercen t o f  C urrent Sm okers by R ace 

Source: N ational H ealth Interview  Surveys, 1965-1995
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find ings in the literature, that w om en are less responsive  to  changes in policies aim ed 

at d isco u rag in g  sm oking .24

C om parison  o f sm oking  prevalence by race  is show n in Figure 3. S ligh tly  

m ore b lack  people sm oke cigarettes com pared  w ith w hite  peop le, but the gap alm ost 

c losed  in the 1990s. The proportion o f  w hite persons w ho are sm okers has gone dow n 

by 41 % , from  42.1 in 1965 to 24.8 in 1995. T he decline  in the proportion o f  sm okers 

am ong b lack  persons has been larger, 43 .8% , from  45 .8%  in 1965 to 25.7%  in 1995. 

T he dec line  s topped  in the 1990s for both w hites an d  blacks.

F igure 4  show s the sm oking prevalence for d iffe ren t age groups and it
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L egend. --------= age 18 to 2 4 , --------= age 25 to 4 4 , ---------- =  age 45 to 64,
 = above age o f  65.

F igure 4. Percent o f  C urren t Sm okers by  A ge

Source: N ational H ealth  Interview  Surveys, 1965-1995
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illustrates a general d o w n w ard  trend . T he highest p ropo rtion  o f  sm okers is adults 

betw een  the ages 25 and  4 4  th ro u g h o u t the whole sam ple  period; 51.2%  in 1965 and 

28 .6%  in 1995.

Alm ost the sam e p ro p o rtio n s  o f  youths o f ages betw een  18 and 24 and adults 

o f  ages between 45 and 65  sm oke cigare ttes. For the age g roup 65 and o v er there has 

been the sm allest p roportion  o f  sm okers. The biggest dec lin e  in sm oking  prevalence 

occu rred  am ong young ad u lts  o f  ages 18 to 24, from 45 .5%  in 1965 to 24.8 in 1995, 

and  adults o f  ages 25 to 4 4 , from  51 .2%  in 1965 to 28 .6%  in 1995. It is in teresting to 

observe  that sm oking  p rev a len ce  has increased  in the 1990s am ong the g roup age 18 

to 24. The low est level o f  sm ok ing  am ong young adults has been reg istered  in 1991, 

22 .9% , and afte r that is has inc reased  w ith a peek o f  27.5 in 1994. T his new  trend in 

you th  sm oking, w hich is tru e  fo r even  younger age g roups, represents the concern o f 

p o licy  makers today and it the top ic  fo r the econom ic literatu re  in this area. A lthough 

an ti-sm oking  policies have  been  im plem en ted  at federal and  state level to  discourage 

and  prevent youth sm oking , th e re  is yet m uch to be done.

From F igure 5 w e can  in fer that education is inversely  correlated  with 

c igarette  sm oking. People w ith  12 years o r less o f education  are m ore likely to sm oke 

than  people w ith h igher ed u ca tion . U ntil late 1970s there  w as no difference in 

sm oking  trends am ong peo p le  w ith  up to 15 years o f  schooling . A fter 1979, the 

sm oking  prevalence for p eo p le  w ith  13 to  15 years o f  schoo ling  was m ore abrupt, 

w h ile  the proportions o f  sm o k ers  am ong people w ith  h igh  school o r less education 

con tinue  to have sim ilar, less ab rup t declin ing  trends. F ew er people am ong those with
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16 years or m ore o f  education  are cigarette sm okers over the en tire  sam ple period. 

T his group also  reg iste red  the largest decline in sm oking p revalence o f  60% , from
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15

10
19931981 1987 19901972 1975 19841966 1969

Legend.  = less than 12 years o f  ed u ca tio n , = 12 years o f  education,
 =  betw een 13 and  15 years o f ed u ca tio n , =  16 o r m ore
years o f  education .

Figure 5. P ercen t o f  C u rren t Sm okers by  Education

Source: N ational H ealth  In terv iew  Surveys, 1965-1995

35.3%  in 1966 to  14.0%  in 1995. T he sm allest decrease in sm oking  prevalence is 

am ong less educa ted  people, w ith less than 12 years o f education . T he decline for this 

group has been 27% , from  41 .7%  in 1966 to 30.4%  in 1995.

A m ong the sm okers, it is interesting to determ ine the level o f cigarette 

consum ption and  w hether it varies through time. F igure 6 show s tha t there is a 

decline in the average n u m b er o f  cigarettes sm oked daily. T h ere  w as no real decline 

until 1988, w hen the daily  n um ber o f  cigarettes sm oked fell from  20.2  cigarettes per
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Figure 6. Average N um ber o f  C igarettes Sm oked by the C urren t A dult Sm okers 

Source: National H ealth  In terv iew  Surveys, 1974-1995
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F igure 7. Percent o f  C urren t S m okers W ho Sm oke 25 o r M ore C igarettes Per D ay -  
By G ender

Source: National H ealth  Interview  Surveys, 1974-1995
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F igure 8. Percent o f  C urren t Sm okers W ho Sm oke 25 or M ore C igarettes per D ay -  
By R ace

Source: N ational H ealth  In terview  Surveys, 1974-1995

day to 16.7 cigarettes per day  in 1994. But data for 1995 show s a 11.3% increase to 

18.6 cigarettes per day  in 1994.

T he  health consequences are m ore serious for those w ho sm oke high 

quantities o f  cigarettes. T herefo re  F igures 7 to 10 illustrate the proportion o f  curren t 

sm okers w ho consum e 25 o r m ore cigarettes per day am ong d ifferent dem ographic 

groups. M en are m ore likely  to consum e large quantities o f  cigarettes than  w om en, 

and there is a la rger decline in cigarette consum ption am ong w om en in recen t years.

M ore w hite  sm okers consum e 25 o r m ore cigarettes per day  than black 

sm okers. People o f  ages betw een 25 and 64 are m ore likely to sm oke large quan tities
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o f  cigarettes, and  o n ly  a small proportion  o f  young sm okers 18 to 25 years o ld  use 25 

o r m ore c igare ttes  p e r day. O nly am ong sm okers 25 to  44  years o ld  the proportion  o f 

those sm oking  25 o r  m ore cigarettes p e r day  is declin ing.

T here  is no  clear d istinction am ong the proportion o f  heavy sm okers by 

education  in the first part of the sam ple. It is only afte r 1990 that few er people with 

h igher education  tend  to sm oke 25 o r  m ore  cigarettes per day. For sm okers w ith less 

than a high school education the p roportion  o f  heavy sm okers increased.
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L egend.  =  age 18 to 2 4 , ------- =  age 25 to 4 4 , -----------= age 45 to 64 ,
 =  above age o f 65.

F igure 9. P ercen t o f  C urrent Sm okers W ho Sm oke 25 o r M ore C igarettes per D ay — 
B y A ge

Source: N ational H ealth  Interview  S urveys, 1974-1995

F igure 11 sum m arizes in a w ay  the  inform ation con tained  in F igures 6 to 10,
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F igure 10. Percent o f  Current S m okers W ho Sm oke 25 o r M ore C igarettes per D ay — 
By E ducation

Source: N ational Health Interview  Surveys, 1974-1995
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Figure 11. A nnual P er C apita C onsum ption  o f  C igarettes in the U nited S tates, 1900 
-  1995

Source: N ational Health Interview  Surveys, 1974-1995
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and it d isplays y early  p e r cap ita  consum ption from  1900 to 1995. There has been a 

m arked increase in c igare tte  consum ption  until late 1960s, from  54 cigarettes per year 

in 1900 to 4287 in 1966. A fter 1966, per capita consum ption  declines and the level in 

1995 is 2515 cigare ttes p e r  year.

State Level C ieare tte  S m ok ing  D ata

State level c ig are tte  sm ok ing  data are available th rough  the B ehavioral R isk  

Factor Surveillance S ystem  (B R F S S), coordinated by the C D C . T he BRFSS is a s ta te- 

based surveillance sy stem  tha t co llects inform ation about risk  factors causing  chron ic  

diseases and d ea th .25 D ata  a re  collected through random -d ig it-d ia led  te lephone 

interview s and  p rov ide in fo rm ation  on several risk behav iors fo r adults o f ages 18 and  

older. T he report starts  in 1984, w hen 15 states have partic ipa ted  in the survey, and  

continues until p resen t. M ore states participated every  year and  beginning with 1994 

all 50 states p rov ided  survey  d a ta  as part o f the B R FSS. S am ple  sizes vary from 476  

in 1984 for Indiana, to 3988 in 1992 for California. B eg inn ing  w ith  1991, the sam ple 

in each state inc luded  at least 1178 persons. Inform ation abo u t sm oking  consum ption , 

am ong o ther risk  behav io rs  is p rov ided  by sex, age groups, and  education , and race .26

T able 3 d isp lays in fo rm ation  about state level c igare tte  sm oking. T he m edian 

cigarette consum ption  am ong  the 15 states partic ipating  in the survey  was 27.4%  in 

1984 and  decreased  to 22 .2%  in 1992, when 47 states w ere  participating in the  

BRFSS. Sm oking p revalence  w as stab le throughout the 1990s at about 22% to 23% .27 

Sm oking prevalence dec lined  in som e states and rem ained  fairly  high in others. In
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Table 3

P ercen tage  o f  A dults A ged 18 and  O ld e r W ho R eported  C igarette Sm oking,
B y State -  S e lec ted  Y ears

State 1984 1992 1994 1995

A labam a - 21.8 21.6 24.6

A laska - 28.0 28.9 25.2

A rizona 27.7 19.2 22.8 22.9

A rkansas - - 26.6 25.2

C alifo rn ia 25.6 19.4 18.2 15.5

C olorado - 23.1 24.2 21.9

C onnecticu t - 22.1 19.6 20.9

D elaw are - 26.5 25.7 25.5

D istric t o f  

C o lum bia

18.7 15.0

F lorida - 22.1 23.8 23.3

G eorg ia - 19.1 22.8 20.5

H aw aii - 19.5 20.5 17.9

Idaho 24.5 18.7 19.5 19.8

Illinois 33.6 23.6 24.6 23.1

Indiana 25.7 27.0 25.2 27.2

Iow a - 19.3 21.0 23.2

K ansas - 22.3 21.8 22.1

K entucky - 27.9 28.9 27.9

L ou isiana - 24.2 25.6 25.3

M aine - 23.2 23.6 25.0

M ary land - 19.9 20.2 21.3
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Table 3 — Continued

State 1984 1992 1994 1995

M assachusetts - 22.9 21.2 21.8

M ichigan - 25.1 25.1 25.8

M innesota 26.5 21 .4 21.6 20.5

M ississippi - 23.5 22.2 24.1

M issouri - 23.3 24.9 24.5

M ontana 28.9 18.0 21.6 21.2

N ebraska - 17.4 19.4 22.1

N evada - 30.5 29.2 26 .4

New

H am pshire

22.8 22.5 21.5

New Jersey - 20.1 22.8 19.3

New M exico - 19.6 21.8 21.3

New Y ork - 22.1 21.2 21.6

North C arolina 28.6 26.4 27.8 26.0

N orth D akota - 21.9 20.2 22.7

O hio 28.7 23.4 26.3 26.1

O klahom a - 25.6 23.9 21.7

Oregon - 20.8 21.2 21.9

Pennsylvania - 24.4 24.1 24.2

Rhode Island 31.3 22.2 - 24.7

South C arolina 26.2 26.7 23.9 24.0

South D akota - 21.9 20.9 21.8

Tennessee 25.1 26.6 26.6 26.5

Texas - 22.0 21.4 23.7

Utah 16.1 15.6 15.7 13.2
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Table 3 - Continued

State 1984 1992 1994 1995

V erm ont - 21.7 22.5 22.2

V irg in ia - 22.8 25.3 22.0

W ashington - 21.2 21.9 20.3

W est V irginia 32.8 24.5 27.0 25.9

W isconsin 27.4 22.5 22.8 21.9

W yom ing - - 21.3 22.0

States

partic ipa ting

15 49 50 50

N ote: C urrent c igarette  sm okers w ere persons w ho reported  ev er sm oking >100 
cigarettes and cu rren tly  sm okes and did not vo lun teer that they  are occasional 
sm okers w hen asked  to  report the average num ber o f  c igare ttes  they  sm oke daily.

1984, cigarette  sm oking  at state level varied from  16.1%  in U tah, the only  state in the 

sam ple o f  15 states w ith under 20%  level o f sm oking , to  33.6%  in Illinois, 32.8%  in 

W est V irginia, and 31.3%  in R hode Island. In 1990, there w ere 45 states included in 

the B R FSS . U tah p resen ted  the low est sm oking p revalence w ith  16.7% , follow ed by 

M ontana and W ashing ton  D .C . w ith 19.4%. T he states w ith the h ighest sm oking 

prevalence w ere K entucky and  M ichigan w ith 29.1% , N orth C aro lina  with 28.0% , 

T ennessee  w ith 26 .7% , O klahom a and W est V irginia, each w ith 26.6% , and N orth 

D ako ta  w ith 26.1% . In 1994 and 1995, Utah m ain tained  the low est level o f sm oking 

p revalence am ong all U .S. states, w ith 14.5% and 13.2% , respectively . In 1994, m ore 

states reduced  state level c igarette  sm oking below  20% , inc lud ing  W ashington, D .C. 

(16.7% ), C alifo rn ia  (18.2% ), N ebraska (19.4% ) and Idaho (19.5% ). In 1995, o ther

37

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

states with low level o f  sm ok ing  inc luded  C aliforn ia  (15 .5% ), H aw aii (17 .9% ), New 

Jersey  (19.3% ) and  Idaho (19.8% ). S tates w ith the h ighest sm ok ing  prevalence in 

1994 were K entucky w ith  30 .1% , N evada  w ith 30.0% , A laska and  M issouri, each 

w ith 26.7% . In 1995, the h ighest sm ok ing  prevalence dec lined  and  it has been 

recorded  in K entucky (27 .9% ), Ind iana (27 .2% ), and T ennessee  (26.5% ).

Sm oking-A ttribu tab le D iseases. M ortality , and  Y ears o f  Po ten tial L ife Lost

C igarette sm oking  is considered  “ . .. th e  single m ost p reven tab le  cause o f 

prem ature death in the U n ited  S ta tes .” 28 T he data regard ing  various d iseases and 

deaths caused by cigarette  sm oking , availab le  at state level and  for the overall U.S. 

population, support the sta tem en t and rep resen t a source o f  public concern . C igarette 

sm oking  has caused  m ore than  10 m illion  deaths since the 1964 S urgeon G eneral’s 

R eport on Sm oking and H ealth , from  w hich  2 m illion deaths w ere caused  by lung 

can cer.29 On average, sm okers d ie seven  years earlier than nonsm okers.J° O ne in 

every  five deaths in the U nited  S tates is sm oking  r e la te d /1 M oreover, exposure to 

secondhand sm oke (or E T S) causes an estim ated  3000 deaths from  lung cancer 

am ong A m erican a d u lts .j2

Table 4 show s annual deaths re la ted  to sm oking betw een 1990 and  1994. Each 

year during this period, an average o f  358 persons in 100,000 d ie from  cigarette 

sm oking. The low est num ber o f  deaths is recorded  in U tah (188 deaths per 100,000 

population), fo llow ed at a  considerab le  d istance by H aw aii (237 deaths). T he  highest 

num bers o f  deaths related  to  sm oking  are tw ice as large as in U tah and  are registered
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Table 4

D eaths R ela ted  to Sm oking -  1990-1994

Rank. S tate D eaths per 
100,000 

Population
1 U tah 188
2 H aw aii 237
3 N orth  D akota 280
4 M inn eso ta 287
5 N ew  M exico 289
6 Idaho 296
7 N ebraska 308
8 Iow a 308
9 S ou th  D akota 309
10 C onnecticu t 310
11 W isconsin 313
12 K ansas 319
13 A rizona 325
14 N ew  Jersey 327
15 D .C . 327
16 C olo rado 331
17 M assachusetts 331
18 R hode Island 340
19 C alifo rn ia 343
20 N ew  Y ork 343
21 Pennsy lvan ia 346
22 Illino is 347
23 O regon 348
24 M on tana 348
25 F lo rida 350
26 M ary land 351
27 V erm on t 351
28 W ashing ton 351
29 A labam a 353
30 W yom ing 357
31 T exas 358
32 V irg in ia 360
33 N ew  H am pshire 361
34 O hio 364
35 G eorg ia 364
36 A laska 367
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Table 4 -  Continued

R ank State D eaths per 
100,000 

Population
37 M issouri 367
38 N orth C aro lina 368
39 M ichigan 368
40 M aine 371
41 S outh C aro lina 378
42 Ind iana 387
43 O klahom a 387
44 L ou isiana 388
45 T ennessee 390
46 M ississippi 392
47 D elaw are 400
48 A rkansas 405

498 W est V irg in ia 424
50 K en tucky 444
51 N evada 439

U nited  States 358

Source: Sm oking A ttributable M orta lity , M orbidity, and E conom ic Costs
(SA M M E C ). CD C, 1996

in K entucky (444 deaths fo r each  100,000 persons) and N evada (469 deaths per

100,000 persons). It is w orth no ting  that the highest num ber o f deaths happen  in the 

tw o  states w ith  the highest num ber o f  sm ok ing  prevalence, listed in T ab le  3.

T o  o ffer an idea o f  how  big these num bers are, Figure 12 com pares the causes 

o f  deaths am ong A m ericans every  year. T he d ifference betw een the num ber o f  deaths 

caused  by sm oking and all o ther causes is striking. Sm oking kills 25 tim es more 

peop le than A IDS or drug induced  deaths, 5 tim es m ore people than alcoho l, 10 tim es 

m ore  people than m otor vehicle acc iden ts, 22  tim es m ore people than  hom icide, 14 

tim es m ore people than suicide. A m ong deaths caused by sm oking , F igure 13
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illustrates the m ajor sm oking-related  d iseases that lead to death in 1990. L ung  cancer, 

ischem ic heart d isease, and  chronic lung  d isease represent the m ost im port illnesses 

that resu lted  in death.
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19
induced

F igure 12. C om parative C auses o f  A nnual D eaths in the U nited S tates, 1990

Sm oking-re lated  d iseases im pose very high costs that have an im portan t 

econom ic im pact. In 1993, d irect m edical costs associated  w ith sm ok ing  are 

estim ated  to m ore than 50 billion do llars.3"* Sm oking-related  illnesses are responsib le  

for m ore than 7%  o f  total US health care  costs. Federal and state funds p ay  m ore than 

43%  o f all sm oking-attributab le m edical care  expenditure. In 1993, a round  54%  o f  all
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sm oking-re la ted  m ed ical costs represen t hosp ita l expenditures (27 billion dollars). 

B etw een 1990 and 1994, there w ere alm ost 6 m illion  years o f  potential life  lost on 

average each year, an  average o f  13.4 years fo r each  death , due to sm oking.

Lung Cancer 
120,000

Other Cancers 
31,000

Stroke 
,000

Other Diagnoses 
80,000

Ischemic Heart 
Disease 
99,000

onic Lung 
Disease 
65,000

Figure 13. D eaths A ttribu tab le  to C igarette  S m o k in g  in the U nited S tates, 1990

All these da ta  represent im portan t sou rces o f  concern and show  th a t the re  is 

still m uch to  do to  red u ce  the health burden and  econom ic  costs caused  by  cigare tte  

sm oking. O n the o th e r hand, in an article by L evy  an d  M arim ont (1998), the  accuracy  

o f  the  data  is cha llenged . The authors argue tha t th e  num bers regarding th e  num bers 

o f  deaths re la ted  to c igare tte  use and second hand  sm o k e  are over-inflated . C igarettes 

rem ain  a dangerous d ru g  and represen t an im p o rtan t cause  o f d isease for ind iv iduals
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o f all ages. H ow ever, the  article poses an im portan t question regarding the true 

in tentions o f po licy  m akers. W hat is the real m otivation  behind regulation? W hy  is 

there so much varia tion  in the regulatory ac tiv ity  across states? This research  

exam ines no-sm oking  regulations and the factors tha t determ ine the ir passage. I w ill 

take into consideration  econom ic, social and  po litica l factors that characterize states 

and  study their im pact on state legislators. I w ill fu rther exam ine the econom ic im pact 

o f  these regulations, and  look at their im pact on c igarette  consum ption. B esides the 

obv ious protection tha t non-sm okers receive, do  no-sm oking  regulations affect the 

dem and  for c igare ttes?  M oreover, do these regu la tions have any im pact on  the 

consum ption o f  o th e r d rugs, in particular, o f  a lcoho l?  It is im portant to assert the  true 

social value o f  these regulations, considering the  fact that sm oking is restric ted  so 

unevenly  across states.
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C H A PT E R  HI

ST A T E  R EG U LA TIO N S O F SM O K IN G  IN PU B L IC  PLACES: 
D E C ISIO N S ON TIM IN G  A N D  R E ST R IC T IO N S

In a tim e w hen deregulation is taking place in m any areas as a m ajor public 

policy  reversal, tobacco control has becom e one o f  the m ost aggressive areas o f  risk  

regulation. T he deregulation process has proven successfu l in m any industries 

because free pricing and  entry have increased the overall econom ic and social 

w e lfa re /4 T he less encouraging  results o f regu la tion  have been caused by the high 

costs due to  partisan  policy  d e c is io n s /3 T he socia l cost o f regulation has been 

am plified  in som e cases because som e o f the im plications o f  regulatory decisions 

have not been anticipated , w hich led to increasing risks.

Since econom ic deregulation has p roven  to  have positive results, the 

regulatory  p rocess sh ifted  its focus on social areas (w hich  include environm ental, 

health and safe ty  standards). D espite a few successes reco rded  in the 1980s, not m uch 

progress has been m ade. Som e new, inflexible regu la tions am plified the general sense 

o f  a slow dow n in the regulatory  p ro c e s s /6 T he critic ism  w as that in m any cases the 

econom ic analysis was not a deciding factor for the e lected  officials in designing 

regulatory  policies. M oreover, states gained m ore independence in policy design and  

im plem entation , w hich altered  the role o f  regu la tion  by becom ing m ore sensitive to 

state politics. T hese  facts com e in contrad iction  w ith the general be lie f that the
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purpose o f  regu la tion  is to  co rrect a m arket failure and  suggest that there are m ore 

aspects o f  the reg u la to ry  ac tiv ity  that have to be considered . This paper intends to 

present an alternative v iew  on regulation, and I use the case  o f  tobacco regulation to 

illustrate this point.

R egulation o f  to b acco  industry  and consum ption  o f  cigarettes is one o f  the 

m ost d iscussed  top ics tod ay  no t only  by regulatory  agencies and governm ents, bu t 

also by health  o rgan iza tions  and  the public op in ion , due to so m any im plications o f  

cigarette sm oking . T o d ay  there is a consensus am ong  health  experts that c igarette  

sm oking is associa ted  w ith  dead ly  diseases, such as various cancers, card iovascu lar 

and heart d iseases.37 M oreover, C halupka and W arn er (1999) estim ate that tobacco  

products are responsib le  fo r over one-fifth o f annual deaths in the U.S. during m iddle 

age.

1964 m arked  the  beg inn ing  o f a co rrobo ra ted  cam paign  against sm oking, 

initiated by the federal, state and  local governm en ts, as well as by p rivate  

organizations, w hen the  Surgeon G eneral stated  tha t c igarette  sm oking is “a health  

h a z a rd ...” w hich requ ires “ ...app rop ria te  rem edial ac tio n ’08. In the early  years, the 

federal governm ent p lay ed  the m ost active role, w hile  state governm ents lim ited th e ir 

actions to tax ing  c igare ttes.

T he Surgeon G e n e ra l’s 1972 R eport on Sm oking  and  Health was the first 

official docum ent to add ress  the potential negative health  effects o f  cigarette sm oking  

on n o n -sm o k e rs /9 P assive  sm oking  as a result o f  the exposure  to environm ental 

tobacco sm oke (E TS) has been proven to cause  illness in healthy non-sm okers,
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inc lud ing  cancer, heart d isease , and  respiratory ailm ents.40 N ationally , approxim ately

3 .000  deaths a year are a ttrib u ted  to secondhand sm oke, as well as 150,000 to

300 .000  respiratory  tract in fec tio n s  in children younger than 18 m onths o f  age.41 This 

series o f  reports, toge ther w ith  research by o ther public a n d  private organizations, 

c rea ted  pressure for the g overnm en ts  to restrict sm oking  in public  places. An article 

by  L evy  and M arim ont (1998) po in t ou t the fact that the num bers regard ing  the deaths 

re la ted  to cigarette use and  secondhand  sm oke are exaggerated . W ithout d ism issing 

the real health hazard  that c ig a re tte  use represents for ind iv iduals  o f  all ages, this fact 

raises the question about th e  true m otivation o f  leg islated  actions against tobacco 

in itia ted  by the governm ent.

A lthough the federal governm ent passed  leg islation  aim ed at restricting 

sm ok ing  in public places,42 th e  m ain  role in passing leg islation  contro lling  cigarette 

sm ok ing  was assigned  to s ta te  governm ents. As the 1989 S urgeon  G eneral’s R eport 

sta ted , regulation o f  sm ok ing  on public  places at the state level w as “expected to be 

the  norm  by the end  o f the cen tu ry .”4^

The health effects o f  sm ok ing  and the pub lic ’s concern  and aw areness o f  the 

negative  externalities o f  to b acco  sm oke on nonsm okers explain  in part w hy 

econom ists have show n an in te rest in analyzing these issues. T he  econom ic analysis 

has changed  over the years in  response  to the research in th e  area  and  in response to 

the need  for effective pub lic  po licies to decrease sm oking  and  change consum ers’ 

behav io r.44 T he early  stud ies concentrated  on the general m arket analysis, m arket 

concen tration , and price e la stic ity  o f  dem and issues. S tud ies afte r 1964 focused on
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exam in ing  how econom ic factors affect cigarette consum ption , and  how  econom ic 

tools m ay be used to decrease the dem and  for sm oking.43

T he m ajority o f  econom ic analysis focused on the use o f  taxation  as a way to 

d iscourage consum ption o f  cigarettes. Few studies exam ined  the effectiveness o f no­

sm oking restrictions in public p laces as an instrum ent used by  the governm ent to 

correct fo r a m arket failure and the negative effect o f  ETS on nonsm okers’ health. 

T he interesting feature o f  these regu la tions is that these laws are the products o f state 

legislatures, and each state had  considerab le freedom  in choosing  w hether and when 

to enact regulations on sm oking, w hich specific places w ere to be regula ted , and how 

restric tive these regulations w ere to  be.

Tables 1, and 2A and B, in the preceding C hapter, show  the g reat diversity 

am ong different states w ith regard  to no-sm oking regulation in public  places. Some 

states do not have any  regula tion  at all, som e states regulate sm oking  in all public 

places, w hile som e states choose to  regulate only som e public  places. The sam e 

variation appears in the tim ing o f  regulation and the restric tiveness im posed  by the 

legislation. As T able 5 show s, the first state that passed leg islation  restricting 

sm oking in public places w as A rizona in 1973, and since then m ost o f  the U.S. states 

passed sm oking regulations. B etw een 1973 and 1984, tw en ty -one states and 

W ashington , D.C. have passed  regulations restricting sm oking in som e public places, 

and  betw een 1985 and 1995 tw en ty -four additional have passed  regula tions against 

sm oking. H owever, as o f  June 1995, there w ere still five states w ith  no regulation.46 

M oreover, the regulation o f  sm oking  in each o f  the six locations can  take one o f many

47

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Table 5

T he Enacting D ates fo r the First S tate R egu la tion  o f  Sm oking in Public  P laces

State E nacting  Date S tate Date
A labam a N o law N evada 05/05/1977
A laska 07/17 /1984 N ew  H am pshire 01/01/1991
A rizona 09/20/1973 N ew  Jersey 09/01/1986
A rkansas 01/01 /1977 N ew  M exico 01/01/1986
C alifo rn ia 07/01/1977 N ew  Y ork 02/22/1990
C olorado 01/01/1991 N orth  C arolina N o law
C onnecticu t 10/01/1977 N orth  D akota 08/01/1977
D elaw are 06 /28 /1994 O hio 06/11/1993
F lorida 10/01/1985 O k lahom a 11/01/1987
G eorg ia 01 /01 /1994 O regon 10/04/1977
H aw aii 06/24 /1987 P ennsy lvan ia 02/18/1989
Idaho 01/07 /1992 R hode Island 06/27/1986
Illinois 07/01 /1990 S ou th  C arolina 08/01 /1990
Indiana 09/01/1987 S outh  D akota 11/19/1992
Iow a 07/01 /1987 T enn essee No law
K ansas 07/01/1987 T exas 01/01/1975
K entucky N o law U tah 04/01/1976
L ouisiana 08/15 /1992 V erm on t 07/01/1993
M aine 01/01 /1986 V irg in ia 07/01/1991
M ary land 10/01/1992 W ash ing ton 01/01/1989
M assachusetts 01/14/1988 W ash ing ton  D.C. 09/28 /1979
M ichigan 06/15 /1992 W est V irginia 01/01/1985
M inneso ta 06 /02 /1974 W isconsin 04/26 /1984
M ississippi N o law W yo m in g 03/07 /1990
M issouri 08/28 /1992
M ontana 10/01/1977
N ebraska 01/01 /1980

form s, w hich indicates how  restrictive the law  is. T he restriction m ay spec ify  tha t 

sm oking  is allow ed in designated  areas on ly , w ith  ventilation recom m ended  o r 

required , o r m ay ban sm ok ing  com pletely . T h e  restric tiveness o f  sm oking regu la tions 

varies also across states.
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T he w ide variation in sta tes’ sm oking  regu la tion  provides an oppo rtun ity  to 

em pirica lly  test com peting  theories o f  regu la tion . T h e  traditional approach is tha t the 

public dem ands som e form  of regulation from  the  governm en t to correct som e real o r  

perceived  m arket failure. This theory is ca lled  th e  pub lic  interest theory. T he  basis o f  

m y approach  is the econom ic theory o f  reg u la tio n  (E T ), known also as the p rivate  

in terest theory , w hich  predicts that regu la tion  is the result of com peting  in terest 

groups that o ffe r political support in exchange  fo r legislation favorable to them . ET 

im plies tha t regu la tion  provides benefits to  the  g roup that is better o rgan ized  and  

dem ands regu la tion  tha t favors it.

In the case  o f  no-sm oking regu la tions, the m arket failure is the health  hazard  

o f  second  hand  sm oking  by nonsm okers. A cco rd in g  to the public in terest theory , 

states shou ld  p rom ptly  act and regulate sm o k in g  in all public places, in the  sam e 

period  o f  tim e, en forcing  the sam e restric tions. T h e  reality  is more com p lica ted  and 

tells a d ifferen t story. Each state has a d iffe re n t package o f sm oking regu la tions, 

passed  at a d ifferen t date, over a period  o f  a lm o st th irty  years, and there are  states 

w ith no sm oking  regulation yet. T h is v aria tion  in s ta tes’ no-sm oking regu lation  

suggests tha t the public  interest theory  p rov ides on ly  a partial explanation fo r s ta te s’ 

regu la to ry  activ ity . T here  are specific fo rces tha t characterize each state , w hich 

determ ine w heth er no-sm oking regulation w ill be im plem ented, w hen the regu lation  

w ill be passed  and  w hat form  the regulation w ill take. T he com plete descrip tion  o f  the 

regu la to ry  beh av io r w ill be provided by lo o k in g  a t the state level and iden tify ing  the 

possib le econom ic, political and social fac to rs  tha t m ay put pressure on state
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leg islators and  influence their decision regard ing  sm oking  regulation. T he rest o f  the 

p aper w ill be built on this approach, and w ill use the econom ic theories o f  regulation 

to test this hypothesis.

In th is chapter, I plan to critica lly  exam ine  the claim  that regulation o f  

sm oking  in public places is a response to a perce ived  m arket failure. In this sense, I 

w ill em pirica lly  exam ine how specific econom ic, social and political factors in teract 

to exp la in  the variation in state no-sm oking leg islation . T he richness o f  the data on 

s ta te s’ regu la tions allow s us to answ er several research  questions. First, w hich factors 

determ ine w hen a particu lar state takes action and  restric ts sm oking in public p laces? 

T his question  is m otivated  by the fact that sta tes passed  regulation against sm oking  

beg inn ing  w ith  1973, during  a period o f  o v er th irty  years, and there are still states 

w ithou t any  sm oking  regulation. Second, w hich factors determ ine the specific places 

that are sub ject to regulation? The answ er to th is question  will provide an explanation  

for the  fact tha t states usually  regulate sm oking  on ly  in som e public places, and there  

are o n ly  five states that restrict sm oking, to som e exten t, in all public places. A nd, 

th ird , w hich factors determ ine how restrictive the state regulation will be in restric ting  

sm oking  in public  places? This is another concern  fo r policy  makers, since even w hen 

sm oking  is regulated , states choose to im pose d iffe ren t restrictions on sm okers.

T he results o f  this study are im portan t fo r several reasons. First, given the 

pub lic  concern  and aw areness o f the adverse health  effects that sm oking has on both  

sm okers and  nonsm okers, the fact that there are such w ide differences in sm oking 

leg islation  across states constitutes a concern  fo r  public  policy. If sm oking is such a
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danger, for both sm okers and  nonsm okers, the situation should  be corrected  for all 

people in the sam e m easure. P o licy  makers have to  m ake sure that in all states 

nonsm okers are p ro tec ted  as m uch as possible against E T S , therefore they have to 

find the righ t incentives fo r states to enforce the s tric test regulations on sm oking. 

Second, if  the behavior at state level is understood and  if  it is know n w hat forces 

determ ine w hen and w hether restric tions on sm oking are im posed, this cou ld  provide 

policy  m akers with an effective  tool to guarantee non-sm okers a sm oke-free 

environm ent. A t the sam e tim e, these policies m ay induce changes in sm okers’ 

behavior and decrease the num ber o f  sm okers nationw ide.

The next section provides a historical review  o f  the regulatory  efforts 

designed to increase aw areness o f  health hazards o f  sm oking  and to fight the negative 

consequences o f  tobacco use. T hen the various state regu la tions regard ing  sm oking in 

public  places as prov ided  by S tate Tobacco A ctivities T rack ing  and  Evaluation 

(STA TE) are described. N ext, the tw o m ajor research ideas that w ill be explored  in 

this paper, the tim ing and  restric tiveness o f regulation, are presented . In the follow ing 

section, I use the econom ic  theory  of regulation to  develop  hypotheses and 

predictions about the po ten tial determ inants o f sm oking regu la tions at the state level. 

I further propose a set o f  various interest groups likely  to affect s ta tes’ regulatory 

decision regarding sm oking  in public places, and then I provide the econom etric 

m odels that w e will use to  develop  the em pirical analysis, the  data, and the results of 

this analysis. F inally , the last section presents the conclusions o f  this chapter.
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T im ing and  R estric tiveness R egard ing  Regulation o f  S m o k in g  in Public Places

T im ing

Inform ation regard ing  th e  dates when the various sta te  law s w ere passed is 

also  available through the  S T A T E  System . Table 1 in C h ap te r II presen ts the dates 

w hen no-sm oking regu la tions in  pub lic  places w ere enacted  in each  state. Tw enty-tw o 

states and W ashington, D .C . passed  law s regarding sm ok ing  in pub lic  places by the 

end  o f  1984, w hile tw en ty -th ree  regu lated  sm oking in pub lic  p laces betw een 1985 

and  1995. Five states still d id  n o t have any law at the en d  o f  the sam ple  period (June 

30, 1995).

This detailed  in fo rm ation  regard ing  the tim ing o f  regu la tion  at the state level 

form s a very valuable d a ta  se t w ith  cross section and tim e-serie s  variation. The 

sam ple  covers a period  o f  tw en ty -th ree  years and inc ludes the Fifty states and 

W ashington, D .C .. T he in fo rm ation  on tim ing in this panel da ta  represents an 

opportunity  to take a new  approach  w ith respect to sm ok ing  restric tions in public 

p laces. I investigate s ta te s ’ reg u la to ry  behavior by study ing  the  factors that explain 

the tim ing o f  sm oking  regu la tio n  in public places. I critica lly  exam ine  the traditional 

v iew  that regulation is th e  w ay  governm ents correct som e p e rce iv ed  o r  real m arket 

failu res signaled by the pub lic . T he  variation in the tim ing o f  regu la tion  o f  sm oking in 

pub lic  places suggests th a t reg u la to ry  activities m ust be ex p la in ed  by state-specific 

factors that pressure state leg isla to rs . Therefore, I will develop  a  m odel that includes 

econom ic, political, and  social factors to test the tw o  alternative  theories o f
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regulation . K roszner and  S trahan  (1998) have been the innovato rs o f  this technique 

and  they  have used it to study  the fo rces  tha t drive branch bank ing  deregu la tion . They 

construct a  hazard m odel and  ex am in e  how  the tw o theories o f  regu la tion , private and 

public in terest theories, exp la in  th e  tim in g  o f  b ranch-banking  deregu la tion  in the U.S. 

states. T hey  find som e resu lts co n s is ten t w ith  both theories, bu t conclude that the 

recen t bank  branching deregu la tion  is exp la ined  better by the p riv a te  in terest theory. 

T he ev idence suggests tha t both  eco n o m ic , and  ideological factors p la y  an im portant 

role in the timing o f  deregu la tion . K ro szn er and  Strahan (1998), how ever, recognize 

that the difficulty o f  such a s tudy  stands in the lack o f cross-sec tional variation in the 

regu la to ry  activity p resen t in o th e r  industries.

I take advantage o f  the  w ide  varia tion  in the regulatory ac tiv ity  o f  no-sm oking  

regula tion  to conduct s im ila r research  in this paper. T here are a  few im portant 

questions that I can address and  s tu d y  using  the data on tim ing  o f  sm o k in g  regulation. 

F irst, w hat are the forces tha t d e te rm in e  a s ta te ’s decision to regu la te  sm oking  in 

public p laces? In answ ering  th is q u estion , I am  not concerned  w ith  how  m any 

locations are subject to  reg u la tio n , but on ly  w ith the date w hen  sta te  legislators 

co nsider for the first tim e to  re s tric t sm ok ing  in public places. T h is  question is 

in teresting  because it rep resen ts the  s ta rting  p o in t in a s ta te ’s regu la to ry  activ ity  and it 

reveals w hat are the fo rces b eh in d  such a  decision. T able 5 sh o w s the dates w hen 

each state first enacted a  restric tion  on  sm oking  in a public place, w ith o u t considering  

how  m any locations w ere  reg u la ted  at tha t date. A second questio n  that I address 

regards w hat factors de term ine  th e  tim ing  o f  regulation fo r each  o f  the six public
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place categories. T here  are o n ly  a few states that regulate sm ok ing  in all public 

places, while m ost o f  them  have law s restricting sm oking in som e o f  the six  locations 

considered. M oreover, in m any cases, w hen the states first enac ted  sm oking 

restrictions, the regu la tions only  covered  som e locations.47 T o  ex tend  the restric tions 

to o ther locations they  enac ted  sm oking  regulations later on. T ab le  1 show s the dates 

o f  sm oking regulation  fo r each state and  for each public place catego ry . T herefore w e 

w ill study the factors that affect the tim ing o f regulation in each  public location 

separately. In th is approach , w e can determ ine which regu la to ry  theo ry  is supported  

by evidence.

R estrictiveness

The report o f  the C D C  Surveillance Sum m aries also  p rov ides inform ation 

regarding the restric tions im posed  on sm oking by law in each state. B efore 

considering the restric tiveness, an in teresting question is w hy som e states regulate 

sm oking in public p laces, w hile som e states choose not to regula te a t all. T herefore , I 

first exam ine w hat facto rs determ ine w hether a state regulates sm ok ing  in any  public 

place. I consider in th is case that a state regulates sm oking in public p laces if  sm oking 

is restricted in at least one public place category. A nother question  tha t one can study 

regards the overall restric tiveness o f  state legislation against sm oking  in public 

places. The S T A T E  System  provides a rating for how stric t the law  for each public 

place category is accord ing  to  the restric tions im posed on sm okers in that public 

place. A regulation m ay  specify  one o f  three possible restric tions. T he  first possib ility
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is that d esignated  sm oking areas are requ ired  o r  allow ed. T he second possib ility  is

m ore restric tive  and  requires that no sm ok ing  is a llow ed or designated  sm ok ing  areas

are allow ed if  separate ly  ventilated. The m ost restric tive requ irem ent by law is a 100

percent sm oke-free  area; for exam ple w hen a law declares a build ing a no -sm oking

environm ent. Som e states prescribe penalties  fo r v io lations, require em ployers to

establish a w ritten  sm oking policy  o r post signs indicating  the sm oking po licy . In

order to evalu a te  a s ta te ’s overall sm oking  regu la tion  o f  public p laces I aggregate  the

inform ation fo r  each location. A  rating sy stem  o f  s ta te s’ legislation on sm ok ing  in

 ̂ -18
public places is p rovided  in S tate L eg isla ted  A ctions on T obacco  Use. W ithou t 

strictly fo llow ing  th e ir criteria, I use the ra ting  system  in this publication to dec ide  on 

the restric tiveness o f  each sta te ’s leg islation . I designate  a state w ith m inim al 

regulation if  sm ok ing  is restricted in only  a few  places, o r  if up to six p laces are 

covered by sm ok ing  regulation but only  a designated  area m ay be required. S tates 

w ith m oderate regu lation  restrict sm oking in m ore than seven public places (includ ing  

coverage in o th e r p laces, like public transporta tion , bars, retail stores etc.), o r  m ore 

than five p laces  am ong which som e are sm oke-free  by law. S tates with ex tensive  

regulation ban  sm oking  m ore w idely  in p u b lic  places (in m ore than 8 locations, 

including o th e r  p laces), and som e places are sm oke-free areas by law. T ab le  6 

presents the ca tego ries  o f states’ regulations accord ing  to this rating  system . B esides 

the five states tha t do  not regulate sm oking  a t all, n ineteen  states have a m inim al 

sm oking leg isla tion , and  tw enty-one states have  a  m oderate sm oking  legislation. O nly  

six states are considered  to have an ex tensive  leg islation  regard ing  sm oking. T h ere  is
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Table 6

C ategories o f  S tate Legislation  by D egrees o f  R estriction E nforcem ent

No Law W ith Law

M inim al M oderate V ery strict

A labam a A rizona A laska C aliforn ia

K entucky A rkansas D elaw are F lorida

M ississippi C olorado H aw aii M innesota

N orth C aro lina C onnecticu t Illinois N ew  H am pshire

T ennessee G eorgia Iow a N ew Y ork

Idaho K ansas Utah

Indiana L ou isiana

M aryland M aine

N ew  M exico M assachusetts

N orth D akota M ichigan

O hio M issouri

O klahom a M ontana

O regon N ebraska

Pennsylvania N evada

South D akota N ew  Jersey

T exas R hode Island

W ashington South C aro lina
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Table 6 -  Continued

No Law W ith Law

M inim al M oderate V ery strict

W est V irg in ia 

W yom ing

V erm ont 

V irginia 

W ashington D .C . 

W isconsin

5 19 21 6

no state w ith a com prehensive  legislation, which is to ban sm oking  in all public 

places. U sing  this g roup ing  w e can exam ine w hat econom ic, social, and political 

factors determ ine how  stric t a state is in designing the general regulatory  policy  

regarding sm oking  in pub lic  places. T he next step is to iden tify  the factors that have 

an im pact on the deg ree  o f  en fo rcem en t im posed by the law.

T heories o f  Regulation

T he purpose o f  th is chap ter is to identify the factors exp la in ing  the variation 

and tim ing  o f state regu la to ry  po licies with regard to sm oking  in public places. T he 

ultim ate goal is to exp la in  the w ide variation in sta tes’ sm oking  legislation. In o rder 

to do that I develop  m y hypo theses starting  from the econom ic theories o f  regulation.
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D uring the post-w ar era, econom ists have been p reoccup ied  with explaining 

the  necessity o f  regu la tion  and  the pattern o f  regu la to ry  behav ior in different 

industries. The public in terest theo ry  was the first attem pt to  in terpret regulation and 

p rov ide  some econom ic insigh ts about w hat causes po licy  change. A ccording to this 

theory , regulation represen ts the w ay  governm ents in tervene in industries where the 

“ invisib le hand” o f  the m arket econom y fails. T he pub lic  in terest theory views 

regula tion  as social effic iency  enhancing , and assum es tha t regulation  is dem anded by 

the public to correct for a  m arket failure. T herefore, the social w elfare is increased, 

and  profits o f  the com panies operating  in that industry are  decreased. A ccording to 

th is theory, producers are harm ed  and  oppose to regu la tion .49

The public in terest theory  has been criticized on tw o  fronts. First, it fails to 

exp la in  the pattern o f  governm en t intervention in certa in  industries. The public 

in terest theory only assum es that regulation is the response  to a m arket failure. 

Second, regulation o f  industries that are not natural m onopolies o r w here externalities 

are no t present con trad icts th is theory. M oreover, som e regu la to ry  ep isodes have had 

the  support or have been requ ired  by the producers and  firm s in the industry .30 Third, 

it is silent o f the forces d u ring  deregu lation .31

The capture theory  represen ts the next step in the evo lu tion  o f regulation 

theories and it supports th e  idea th a t regulation is “p ro -p roducer” o r that regulation 

becom es controlled  by the  industry . A ccording to this v iew , regulation is dem anded 

by  firm s in the industry , w hich are well organized as a  lobby group and seek to 

im prove their profits. T h e  critic ism s of this theory  are th a t it is not satisfactory in
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explain ing  how  the industry  cap tu res  the regulation and w hy producers and  not o ther 

in terest groups capture the reg u la to rs .32

The econom ic theory  o f  regulation  (ET), also know n as the interest group 

theory , was first fo rm ulated  by S tig le r (1971). It was considered  a  m ajor step tow ards 

a  better understanding o f  the  regu la to ry  process, because the th eo ry  w as built on a 

fundam ental question , w hy  is there  regu la tion? The con tribu tion  was that ET w as 

designed to predic t and  exp lain  w hich industry  will be regu la ted  and  w hat form the 

regulation w ill take. T he basic idea  is that regulators are u tility  m axim izing  arbiters 

betw een various com peting  g roups, such as producers and  consum ers. T he w ork o f  

S tig ler (1971) was com ple ted  b y  Peltzm an (1976), w ho fo rm ulated  the prem ises o f  

ET. The underlying p rem ise  o f  this theory  is that e lec ted  state offic ials desire to 

m aintain and ex tend  their careers  in the office and th e ir po licy  actions take into 

account constituen ts’ and  in te rest g ro u p s’ preferences. R egulation  redistributes 

w ealth  and affects f irm s’ p ro fits  and  co n su m ers’ w elfare. C onsequen tly , there are 

m any interest g roups likely  to lobby the governm ent to pass o r not a piece o f  

regulation. In the end, in te res t groups com pete  by o ffering  political support in 

exchange for legislation favorab le  to them . Sm all groups are fav o red  because they 

can organize be tte r and  avo id  the  problem  o f  free riding. T h is w ay, ET  explains w hy 

producers are m ore  likely  to gain  from  regu la tion . B ecker (1983) develops a theory o f 

com peting pressure g roups tha t lobby for political support. Politica l equilibrium  is 

determ ined by the pressure o f  all in terest groups, the num ber o f  indiv iduals in each 

group, and the deadw eigh t co st o f  taxes and  subsidies33. T he im portan t feature o f this
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m odel are the deadw eigh t costs, w hich m ay  rep resen t a  com petitive advan tage to 

taxpayers in th e ir quest fo r political in fluence. T herefore , increasing  deadw eigh t costs 

low er the p ressu re  o f  subsid ized  groups an d  g ive m ore w eight to p ressure by 

taxpayers.

In this chap ter, I plan to test how  w ell ET exp lains regula tory  activ ity  

regard ing  sm ok ing  in public places. A lthough sm oking  restric tions belong to the area 

o f  social regu la tion , applying the theory  o f  econom ic  regulation to explain  the factors 

that determ ine  regu la tion  o f sm oking seem s to be the natural approach. R egulations 

o f sm oking  have the intention to in terfere w ith the behav io r o f  consum ers o f  a 

product, and change the econom ic rela tions in the m arket for cigarettes. H ow ever, a 

m ore d irec t exp lanation  has its roots in th e  trad itional view  o f the ex istence o f 

regu la tion . T h e  in tervention  o f  the governm en t in to  the m arkets w as ju s tified  by the 

ex istence o f  a m arket failure, w hich in ou r case is represen ted  by the second-hand  

sm oke that v io lates non-sm okers rights to a  c lean  env ironm ent. T herefore  sm oking  

restric tions have d irec t econom ic im plications and  the analysis fits perfectly  in the 

econom ic theory.

In the nex t section I propose various econom ic , social and political factors that 

represen t in terest groups likely to accelera te  o r  de lay  the sm oking legislation a t state 

level. In the sam e tim e, I specify the p red ic ted  in fluence o f  each in terest g roup on 

regu lation , as suggested  by the tw o alternative  theories, public in terest theory  and 

in terest g roup  theory . In the fo llow ing  sections, I develop  the m ethodology to test 

w hich theory  be tte r describes s ta tes’ regu la to ry  b ehav io r tow ards sm oking  in public

60

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

places.

D iscussion o f  the V arious Interest G roups

T obacco  com panies represent the group that is m ost likely to oppose legislation 

against sm oking , since any restriction on sm oking  is very likely to lim it consum ption , 

w hich u ltim ately  affects industry’s profits. It is well know n that tobacco  producers 

are a pow erfu l lobby group, and G lan tz  and  M onardi (1998) find tha t tobacco 

cam paign  contribu tors can influence state leg isla to rs’ behavior. The econom ic  theory  

o f  regu la tion  predicts that states w here tobacco  com panies are p resen t regulate 

sm oking  la ter o r not at all. In the light o f th is  theory, tobacco p roducers represent 

m oney con tribu tions and votes for state legislators, who, in turn, w ill ta ilo r public 

policy  in th e ir  favor. M oreover, states have an econom ic interest to  encourage 

tobacco  production . Taxes on tobacco  sales represent an im portan t source o f 

governm en t revenue, and one m ight th ink  that state policy makers have an  incentive 

to delay  the  passage o f sm oking regulations.

R estrictions on sm oking in public p laces are likely to affect o th e r businesses. 

R estauran t ow ners represent an im portan t ca tegory  that m ight suffer because  o f  these 

regulations. T hey  m ay represent a s ign ifican t in terest group that opposes no-sm oking  

regulations. W hen restaurants are forced  to com ply  with the regulation, th ey  m ay lose 

sm oking  custom ers who find this policy  d iscrim inatory  o r restrictive. T h e  econom ic 

theory  o f  regulation  predicts that states w ith m ore pow erful restaurant ow ners who 

o rgan ize as an in terest group will pass regu la tion  against sm oking later. W e  use as a
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proxy  fo r this in terest group the annual restau ran t sa les in the state.

O ne o f  the m ost affected  g roups by these regulatory  activities are sm okers 

them selves. A lthough regulations o f  sm ok ing  in public places intend to p ro tec t non- 

sm okers, cigarette sm okers m ust change th e ir behav io r to com ply with the legislation. 

T herefore  we predict that they represen t ano ther pressure group that w ill lobby 

against the passage o f sm oking regu lations, accord ing  to the ET. W e in troduce per 

cap ita  tax-paid  sales o f  packs o f  c igare ttes to cap ture  the influence o f  sm okers on 

state legislators. A ccord ing  to the public  in terest theory, states with high p e r cap ita  

sales bare the h ighest cost to society  and  they  w ill be the first where sm oking  w ill be 

restric ted .

I also consider the social p ressure on the s ta te ’s decision to regulate sm oking  

in public places. T he biggest concern  th a t is addressed  against sm oking is the health 

o f  the ch ildren  w ho are exposed  to second -hand  sm oke. Educating and p ro tec ting  

ch ildren  from  hazardous products is no t o n ly  one o f  the goals o f the public policy , but 

also every  paren t’s concern. T o cap ture  th is effect we use the percent o f  ch ild ren  

under eighteen in the state. T he public  in terest theory  predicts that regulation against 

sm oking  is accelera ted  by a h igher p roportion  o f  children in the state, as the social 

benefit o f  regula tion  is increased.

Incom e is ano ther factor to co n sid e r in the decision to regulate. Increasing  

personal incom e is usually  associated  w ith  h igher health and environm ent standards. 

A s people becom e w ealth ier, they also  becom e m ore aw are o f problem s concern ing  

the ir overall well being. T herefore, they  m ay  represen t a strong lobby g roup  w ith
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voting p o w er that dem ands c lean -a ir  legislation. T he pub lic  in terest theory  w ould 

suggest th a t states w ith h igher per-capita incom e are m ore likely  to pass sm oking 

regulation earlier.

In the  sam e line o f  th ink ing , education is genera lly  associated  w ith greater 

concern ab o u t health  issues, and  in particular w ith negative health  effects o f  cigarette 

sm oking. W e use in ou r analysis the percentage o f  state popu la tion  w ith a  bachelor 

degree as the  p roxy for the level o f  education. T he public in terest theory  o f  regulation 

predicts tha t states w ith m ore co llege  graduates could  rep resen t a facto r that can 

determ ine state  legislators to restric t sm oking in public p laces earlier.

S tress  is a big part o f  every  day  life and people m ay use c igarette  sm oking  as a 

tem porary  w ay to relax. T o  cap tu re  this effect, I use the ra te  o f  d ivorces per 1000 

persons an d  the unem ploym ent rate at state level. A ccord ing  to the econom ic theory 

o f  regu la tion , states w ith a h igher ra te  o f d ivorces and a h igher rate o f  unem ploym ent 

are m ore likely  to pass regu lation  against sm oking at a la ter date.

T h e  fact that states have been given the independence in design ing  specific 

sm oking  regu la tions gives rise to  the possibility  that state po litic ians and  regulators 

m ay be partisan  in policy  m aking. It is generally believed th a t R epublicans are against 

regula tion , m ore business o rien ted , and m ore likely to vote against environm ental 

policies. It is also m ore likely  tha t a regulation is passed  w hen the sam e party 

contro ls bo th  the legislature and  the governorship. I use a few  specifications to 

capture th e  im pact o f  political p ressure on state legislators. F irst, I consider a dum m y 

variable, w hich  takes value 1 if  D em ocrats dom inate both houses o f  the legislature in
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the sta te  and 0 otherw ise. I ex p ec t tha t a h igher proportion o f  D em ocrats lead to a 

faster regulation o f sm oking  in pub lic  places. A second political variable measures 

the degree  to which a party  con tro ls  the state governm ent, given tha t there is a better 

ch ance  fo r a party to pass a regu la tion  if  it controls all three bod ies o f  the state 

go vernm en t (the assem bly, senate , and  governorship). T h is variab le equals one-third 

if  D em ocra ts have the m ajority  in  the  assem bly, and R epublicans have the majority in 

the senate  and the governor is R epub lican  as w ell.34 S im ilarly , I expec t that states 

w here D em ocrats have control regu la te  earlier.

E m pirica l M odels and Results

T o  investigate the research  questions in this chapter, I use tw o econom etric 

m odels. In order to determ ine how  differen t factors affect the tim ing  o f state 

regu la tion  o f sm oking in d ifferen t public places I use a  duration  m odel. I use the 

o rdered  p rob it model to exp lore s ta te s ’ choice o f  the restric tions to be im posed by 

regu la tion .

T im e o f  S tate N o-Sm oking R egu la tions

T h is  section describes the em pirical p rocedure used to estim ate the 

re la tionsh ip  between the tim ing o f  sta te  regulation in the above m en tioned  locations 

and  various econom ic, po litical an d  social variables, as suggested  by  the  tw o theories 

o f  regu la tion . The use o f  a d u ra tion  m odel to test econom ic theories o f  regulation is 

an innovative  approach in troduced  by  K roszner and S trahan  (1998). T hey  develop a
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duration  m odel and estim ate the hazard  function to explain the tim ing  o f  state bank 

b ranch ing  deregulation.

Follow ing the notation in K iefer (1988), the probability  d istribution o f 

du ration  data  can be w ritten as33

(1) F(t) =  Pr(T<t),

w here  F(t) is the distribution function specify ing  the probability  that the random

variab le  T  is less than a value t. T hen , f(t) = dF(t)/dt is the density  function. T he

surv ival function is defined  as

(2) S(t) =  1 -  F(t) =  Pr(T  >  t),

and gives the probability that a s ta te  regulates at a tim e greater than o r equal to t. 

A no th er useful function for the analysis o f duration until states regula te  is the hazard 

function , w hich is defined as

(3) X(t) =  f(t)/S(t) =  -d In S(t)/d t.

A  hazard  function represents the p robab ility  that an event occurs, given tha t it d id  not 

o ccu r p rio r to time t. In the con tex t o f  this study, the hazard function, ?i(t), is the 

likelihood  that a state regulates sm oking  in public places at tim e t, given that it has 

not yet regulated sm oking. T he d a ta  set p rovided by the ST A T E  S ystem  contains 

in fo rm ation  on state regulations betw een 1973 and 1995. B ased on th is inform ation, 

w e can  com pute the tim e spells fo r each state and for each o f the six public place 

categories that are being  regulated . T he tim e spell in each case equals the num ber o f 

years betw een 1973, the beginning  o f  the data  set, and the year w hen the regulation  is 

enacted .
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W e can determ ine the duration d ependence  in the data by using the hazard  

function. T hat there is positive duration in th e  d a ta  at a point t in tim e if  dA/dt > 0. 

T his indicates that the probability  that a state regu la tes in the next period  increases the 

longer a state stays w ithout sm oking regu la tion . C onversely , negative duration  

dependence is defined  by  dX/dt < 0  and  im plies the probability  that a  state regu lates in 

the next period  decreases as the duration until regu la tion  increases.

As a first step in analyzing the du ra tion  until state sm oking  regu la tion  is 

passed , I use the K aplan-M eier non-param etric  es tim ato r to estim ate the shape o f  the 

hazard  function o v er tim e. G raphical illu stra tion  o f  duration data is useful for 

p relim inary  analysis and  helpful in suggesting  a functional form  for the duration  

d istribu tion .36 T he  non-param etric estim ation  im poses no a priori structure on the 

hazard. T here  are states in our sam ple that do  no t regulate sm oking  in som e public  

p laces by the en d  o f  the sam ple period, and  there fo re  w e need to account for righ t 

censored  observations. T he  com pleted  spells  in the sam ple are arranged  in an 

increasing  order, ti <  t2 <  . . .<  ho T he n um ber o f  com pleted  spells K  is sm alle r than 

the num ber o f  states in our sam ple, fifty -one, because there are states w ith  still 

incom plete  spells by 1995, the end o f  the sam ple  period .37 M oreover, ties m ay occur 

w hen tw o o r m ore states regulate in the sam e year a certain  location. I deno te hj the 

num ber o f  com pleted  spells o f duration tj, j  =  1 ,.. .,  K. F o r exam ple, if tw o states have 

the duration equal to three years (tj = 3 for tw o  states), then hj =  2. I fu rther deno te mj 

as the num ber o f  observations censored  betw een  tj and tj+i. T hen  itik represen ts the 

num ber o f  states tha t d id  not regulate by the en d  o f  o u r sam ple. Let nj be the num ber
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o f  spells  ne ither com pleted  o r censored  b efo re  tj.

K

( 4 )  nj =  ^  ( m i +  h i) .
•sy

T hen  the estim ated  hazard function w ill be a step function. The estim ato r o f  the 

hazard  function is

(5) A  (tj) =  hj/nj,

w here A  (tj) estim ates the probab ility  th a t the spell is com pleted  at tj, cond itional on

the sp e ll’s reach ing  duration tj.38 T he K ap lan -M eier estim ator o f the su rv ival function

is

(6) S  (tj) =  Y l  ( n i -h j ) /n i=  ] J  ( 1 - ^ 0 ,
i = i  i = i

w hich is ob ta ined  setting the estim ated  hazard  equal to  the relative frequency  o f  

com pletion  a t tj. The K aplan-M eier e s tim ato r provides an e s tim ato r for the 

unconditional hazard , using on ly  in fo rm ation  on the duration spells. T he purpose  o f  

this analysis is to determ ine w hat are th e  factors that affect the date w hen sm oking  

regu la tions are passed. T herefore, an e s tim a to r o f  the conditional hazard  is better 

suited . I use the W eibull param etric m odel to  estim ate the hazard  function conditional 

upon a set o f  regressors that p roxy s ta te-specific  in terest group-factors tha t are likely 

to influence the passage o f  state sm oking  regu la tions.

U nder the W eibull d istribu tion , th e  hazard  function has the fo llow ing  form :

(7) X(t) =  X0(t)exp{x'P  }

w here the baseline hazard rate, A.0(t), is p tp_1, and  p is the shape param eter th a t w ill be
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estim ated  from  the data. T he  param eter p indicates w hether the hazard is increasing or 

decreasing  over tim e. If  p >  1, then th e  data exhib its positive duration, and if  p <  1, 

the data  hazard  function show s a negative duration.

D uration m odels allow  for censored  observations, when the com pleted  spell is 

not observed . In ou r case, w e consider only  right censoring, since ou r data set begins 

in 1973, w hen the first state, A rizona, p assed  regulation in a  public p lace. T he data set 

fo r this study  ends in 1995, with five states no t yet regulating sm oking  in public 

places. W e include these states in our sam ple, because om itting censored  observations 

leads to b iased  estim ates o f  the hazard  function. For the censored observations we 

know  on ly  that the duration is at least tj ( if  censo ring  occurs at tj).

T he log-likelihood  with right censoring  for the W eibull d istribution  is

(8) L (p ,P ) =  d iln p  +  C p - 1 ) ^  d j l n t i + 2 ]  d; Xj'P - t; p exp  {Xi'f3}
i = i  i = i  i = i i = i

w here d; indicate w hether the spell is censo red  (dj =1) o r uncensored (dj =0).

Som e o f  the factors that influence s ta tes’ decision to regulate vary  over tim e 

and w e need to cap ture  this aspect in o u r analysis. Thus, the hazard function will be 

m odeled  as a step function, with d ifferent values for som e covariates for every year 

betw een 1973 and the year when the state passes sm oking regulation. The hazard 

function for tim e-vary ing  covariates x(t), can be w ritten as X(t,x(t),p,(5). Using the

in tegrated  hazard  function A(tj,0) = [ A.[u,x(u),x,(3]du and the log-likelihood function
JO

fo r the W eibull d istribution  takes the fo llow ing  form :
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(9) L ( p , p ) = ^  dj lnp +  (p -l)  2  d i l n t i + ^  di X j ( t j ) ' p  - ̂  tj p exp{xi(tj)'P},
i=! i=I i=I i = l

I w ill use the likelihood  function in expression (9) based on this m ultiplicative hazard

to obtain estim ates for p, the shape param eter, and  the vector p.

T he data set that w ill be used is an unbalanced  panel, w ith  a d ifferent n u m b er 

o f  years for each state, depending on the tim e w hen regulation  against sm oking  has 

been passed  in each location and  each state . C onsequently , the num ber o f  

observations for each  state changes w hen the analysis is done for each public p lace, 

as each state regula tes sm oking in d ifferen t locations in different years. T he  

dependent variable is the log o f duration until regulation , and  it is com puted as the  

d ifference betw een the year o f regulation for each  state and  1973, w hich m arks the 

beginning  o f  the sam ple.

W hen assum ptions about the baseline hazard  cannot be made, the coeffic ien ts, 

Pi's, can be estim ated  by partial likelihood. T h is  is a sem i-param etric p rocedure and  

C ox proportional duration model is em ployed. In C ox proportional m odel Pi's are 

estim ated  based on a vector o f  explanatory  variables, x, w ithout im posing any  

structure on the baseline hazard. I choose the W eibu ll param etric model to estim ate  

the effect o f  various factors on the duration until a state regu la tes sm oking in pub lic  

p laces because o f  its re la tive advantages over C o x  estim ato r in the case that I study . 

W eibull m odel is a log-linear m odel and it is estim ated  by m axim um  likelihood. A  

m axim um  likelihood estim ator presents increased  effic iency , w hich is desirable fo r 

m y sam ple o f  51 states (therefore, the m odel is estim ated  based  on 51 durations).
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A nother advan tage  o f  W eibull param etric m odel is that the estim ated  

coefficients are ea s ie r to in terpret, [n the W eibull m odel, tim e is rescaled and the 

model can be w ritten  lnt =  x 'b  + e, w here e does no t depend  on the x ’s.39 T he  

interpretation o f  the estim ated  coefficients is s im ilar to  any  sem i-logarithm ic linear 

model:

(10) dlnt/8x = b .60

The bi coefficients rep resen t the percentage change in the tim e to regulation for a one- 

unit change in the co rresp o n d in g  x;.

The purpose o f  this study  is to test the tw o theories o f  regulation and see 

which one better exp la in s the tim ing and restric tiveness o f  a s ta te ’s regu la to ry  

behavior. B ased on the  econom ic theory I m ade p red ic tions about how different 

factors that are considered  likely to affect regu la to ry  decisions at state levels. 

Em pirically, I test the tw o theories by com paring  the pred ic ted  signs o f  the 

coefficients w ith the estim ated  coefficients. The p red ic ted  signs o f  coefficients in the 

hazard m odel that resu lt from  the tw o econom ic theories o f  regulation  are presented  

in Table 7. As d iscu ssed  earlier, we investigate the e ffec t o f  various econom ic, 

political and social factors on the tim ing of state regu la tion  for each o f  the six  

different categories o f  public places. I also investigate  w hat state-specific factors 

determ ine the tim e w hen  a state first decides to regu la te  sm oking  in any o f  the six  

public places (therefore , w e consider the earliest da te  w hen regulation against 

sm oking has been passed  in each  state).

I also take in to  considera tion  the possible in terdependence  am ong the six
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regulations a state co u ld  pass. W hen a state decides to regu la te  sm oking in one public 

p lace, this event m ay a ffec t the probability  that tha t s ta te  w ill regulate sm oking in 

o ther locations as w ell. T o  con tro l for this, I develop  hypo theses about the direction 

o f the effect o f each regu la tio n  on the o ther regulations.61

Table 7

Expectations A b o u t C oeffic ien t Signs as P red icted  by  the T w o Theories o f  
R egulation  for the D uration M odel

V ariable E conom ic Theory o f  
Regulation

Public  Interest Theory o f 
Regulation

R ESTA U R
+ N o prediction

T O B PR O D
+ N o prediction

T O B C A SH
4- N o prediction

IN CO M E
No prediction -

Y O U N G  18
No prediction -

E D U C A T IO N
No prediction -

CIG CO N S
+ -

U N EM PL
+ -

D IV O R C E
+ -

D E M C T R L
No prediction -

D EM PR O P
No prediction -

Forty-three s ta tes  regu la te  sm oking in o ther pub lic  p laces and forty-one states
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regulate sm oking in governm en t w orksites62 (see T able 1, C hap ter II). Usually 

regulation that restric ts sm oking  in o the r public places is passed  sim ultaneously  with 

o r  earlier than regulation in governm en t w orksites. Four states (W est V irginia, Texas, 

M assachusetts, and  A rkansas) regulate sm oking  in o ther public  places and  do not 

regulate sm oking in governm en t w orksites at all. O nly tw enty-one states regulate 

sm oking  in private w orksites, and all o f  them  regulate sm oking  in governm ent 

w orksites. States regulate sm ok ing  in private w orksites at the sam e tim e w ith or later 

than they regulate sm oking  in governm ent w orksites. T he only  excep tion  is Verm ont, 

w hich regulated sm oking in private  w orksites earlier (1988) than in governm ent 

w orksites (1993). M ost o f  the states that regulate sm oking in restauran ts pass this 

regulation at the sam e tim e w ith  regulations in governm ent w orksites and o ther public 

p laces (eight states), at the sam e tim e w ith regulation restric ting  sm oking  in o ther 

public  places only (five states), o r la ter than both types o f regulation (four states). 

M ost o f the states restric ting  sm oking  in com m ercial ch ild  day  care  pass this form o f 

regulation in the sam e tim e o r la ter than the m ost recently  passed  regulations. 

S m oking  in hom e ch ild  d ay  care  is regulated  in nine states on ly  and th is type o f  

regulation is the m ost recen t one in all states.

Based on the in form ation  on states regulations p rov ided  above I decided to 

include in the regression equations for the duration  until regula tion  a dum m y variable 

indicating  w hether a state has a lready passed  regulation o f  sm oking  in o ther places. 

T h is  type of regulation has been passed  by the highest num ber o f  states, com pared 

w ith  o ther regulations o f  sm ok ing  in public p laces, and it is in teresting  to  see if  its
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presence affects in any  w ay s ta te s ’ decision  to regu la te  in o th e r locations as well. An 

alternative to consider is the n u m b er o f  locations that have been  regu la ted  p rio r to the 

passage o f each regulation . A n in teresting  question is w he th er the p resence o f som e 

form  o f  regulation determ ines w hich states m ore qu ick ly  regu la te  the rem aining 

places o r  delay the passage o f  additional sm oking restric tions. As a result, we 

estim ate the duration m odels fo r each o f  the six regulations w ith  an ind ica to r of how 

m any places are sub ject to som e form  o f  sm oking restric tions.

D ata

T he sam ple con tains data  on the 50 states, and  W ash ing ton , D.C.. The 

variables for each state are co llec ted  betw een 1973 and 1995.

T he regressors are the sam e fo r all m odels, and  are as fo llow s.

T obacco  production (T O B PR O D ). T h is variable represents the  annual production o f 

tobacco leaves (in 1000 lbs.) in a state and it in tends to cap tu re  the effect of the 

p resence o f the tobacco com pan ies in a state.

T obacco  cash revenue (T O B C A SH ). W e consider ano ther a lte rn a tiv e  to m easure the 

pressure o f  tobacco com pan ies on state legislators. T his variab le  rep resen ts the cash 

receipts from tobacco  sales, in m illions o f  dollars. T he variab le  is defla ted  by the 

1982-1984 C onsum er Price Index  (CPI).

S tate annual restaurant sales (R E S T A U R ). This variable is a p ro x y  fo r the num ber o f 

restaurants in a state and fo r the poten tial pow er o f  lobby o f  restau ran t owners. The 

variable used in the analysis is  the annual retail sales in eating  and  d rink ing  places
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(SIC  58), in m illions o f  dollars. T h e  variab le  is deflated  by the 1982-1984 CPI. 

P ercen tage o f  population under the age o f  18 in a state (Y O U N G i8 ). A  greater 

p roportion  o f  children should  ind ica te  a  g rea ter concern o f  the state fo r ch ild ren’s 

health  and  a  g reater concern abou t the  d an g er o f  the negative e ffec t o f  the secondhand 

sm oking . T he variable used  in the  reg ression  equations is the n u m b er o f  children 

under e igh teen  in the state d iv ided  by  the to tal state population.

A nnual personal incom e (IN C O M E ). T h is  variable is an ind icato r o f  the w ell being o f 

the peop le  in each state. T he variab le  tha t w e use is personal incom e in cu rren t prices 

defla ted  by the 1982-1984 C PI.

P ercen tage o f  state population w ith  a  b ach e lo r degree (E D U C A T IO N ). W e introduce 

a p roxy  fo r the level o f  educa tion  o f  s ta te s ’ population as an o th e r fac to r likely to 

affect s ta te ’s decision to regulate sm o k in g  in public places.

R ate o f  d ivorces per 1000 popu la tion  (D IV O R C E ). T his variab le  is a  p roxy  for the 

stress level in a state and rep resen ts the p roportion  o f divorces in s ta te ’s population. 

R ate o f  unem ploym ent (U N E M P L ). T he  state rate o f  unem ploym en t represents 

ano ther p roxy  fo r the stress level in a state.

D em ocra t P arty  C ontrol (D E M C T R L ). T h is  is a dum m y variable, w hich takes value I 

if  D em ocra ts dom inate in both houses o f  the legislature in one state  and  0 otherw ise. 

D em ocra t P arty  Proportion (D E M P R O P ). T h is  variable m easures to  w hat degree the 

D em ocra ts con tro l all three bodies o f  the s tate  governm ent (the assem bly , senate, and 

governorsh ip ). T his variable equals  o n e -th ird  if  D em ocrats have the  m ajo rity  in the 

assem bly , and  R epublicans have the m ajo rity  in the senate and  the governor is
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Table 8

Correlations Betw een the Regression Variables

Restaurant Income Y o u n g 18 Tobcash Unemployment Divorce Demctrl Demprop C igcons

Restaurant 1.00

Income 0.92 1.00

Y o u n g l8 -0.04 -0.03 1.00

Tobcash -0.02 -0.01 -0.009 1.00

Unemployment 0.02 0.05 0.03 -0 .006 1.00

Divorce -0.13 -0.18 0.04 -0.04 0.11 1.00

Demctrl 0 .09 0.09 0.03 0.21 0 .20 0.03 1.00

Demprop 0.13 0.15 -0.01 0.12 0.13 -0.01 0.31 1.00

Cigcons -0.17 -0.13 -0.02 0.43 0.08 0 .20  0 .059 -0.01 1.00
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R epublican  as well.

P er cap ita  sales o f cigarettes (C IG C O N S). T his variable represen ts the num ber o f  

c igarette  packs (in thousand units) per cap ita  and is included  to  control fo r the 

influence that sm okers have on state leg islators.

T he variables m easuring  the tobacco  production, tobacco cash  revenue , and 

restauran t sales are d iv ided  by the to tal state population. Sam ple statistics fo r the 

exp lanatory  variables are p rov ided  in A ppendix  A and co rre la tions betw een the 

variables are show n in T able 8 . T he  sources o f  the data described  above are p rov ided  

in A ppendix  B.

R esults

F igures 14 to 20 present the K ap lan -M eier estim ators o f  surv ival functions 

and  hazard  functions o f  regula tions o f  sm oking  in each o f  the six public  place 

categories and  o f  the first state regu la tion  o f  sm oking. In es tim ating  hazard  function 

and  survival function o f  the overall regu la to ry  activity  in a state, w e consider the  first 

date w hen a  no-sm oking regulation w as passed in that state. F or all regu la tions, the 

survival function is decreasing  o v er tim e, suggesting that as the tim e passes by, it 

becom es less likely fo r a state to  surv ive to the next period  w ithou t regu la ting  

sm oking . F o r all regulations, the hazard  functions are increasing  o v er tim e. T he 

slopes o f  all hazard functions becom e very steep  in the m ost recen t years. T hese  

hazard  functions show  that the longer a state survives w ithou t no-sm oking  

regulations, the likelihood that the s ta te  w ill regulate in the nex t period  increases.
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K aplan-M eier estim ators suggest th a t there  is positive duration in the data.

T he unconditional estim ates p resen t a description o f the duration  data  w hen 

no o the r factors o f  influence are taken in to  account. I use the W eibull m odel to study 

the factors tha t determ ine at the state level the tim e when sm oking is regu la ted  in 

each o f  the six public place categories. I also  use this model to estim ate the effect o f 

the sam e variables on the decision to  regu la te  sm oking  in the first p lace, fo r the first 

tim e. I s tarted  by determ ining the factors tha t have potentially an im pact on tim e. I 

started  in determ ining the factors tha t have po ten tially  an im pact on state  regulators 

from  the tw o com peting  theories o f  regu la tion , the public interest theory  o f  regulation 

and the econom ic theory o f  regulation . T he predic ted  signs o f the variab les included 

in the regressions in accordance w ith the tw o  theories are show n in T ab le  7.

In T ab le  9, I present the es tim ates o f  the coefficients o f the factors that 

determ ine w hen a state first decides to regu la te  sm oking in a public place. This 

analysis is based  on T able 5, w hich p resen ts the dates when each state first passed  a 

regulation  o f  sm oking in 'any  o f  the six  pub lic  p laces considered for our study .

U nfortunately, none o f  the reg resso rs  in ou r duration m odel is significant. 

T h is resu lt m ay be due to the aggregation  that I proposed, w hich led to  the inclusion 

o f  any type  and  num ber o f  regu la tions as a dependent variable. T here fo re  I w ill 

con tinue m y analysis w ith the s tudy  o f  the factors that affect the passage o f  each  o f 

the six regulations, by d isaggregating  the dependen t variable.

T ab le  I0A  presents the resu lts  from  the duration m odels for each  o f  the six 

regu lations, and we can com pare the im pact o f  each factor on the tim ing o f
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Table 9

W eibull D uration  M odel for the F irst T im eW hen  States Regulate S m oking  in a  Public 
Place (1973-1995) -  M ax im um  L ikelihood Estim ates

V ariable ( 1)

C O N S T A N T 2.17*
(0.56)

IN C O M E -0 .0 0 0 1
(0 .0 0 2 )

R E S T S A L E -0.005
(0.008)

T O B P R O D 0.0003
(0 .0 0 0 2 )

T O B C A S H -

Y O U N G  18 -0.0006
(0 .008)

U N E M P L O Y M E N T 0.05
(0.06)

D IV O R C E 0 . 0 0 0 1
(0 .0006)

D E M C T R L 0 .0004
(0 .0003)

D E M PR O P -0.19
(0.49)

V alue o f  shape |  9 g * :f= *

p aram eter p

N ote: ***-sign ifican t at 1% level; * * -sign ifican t at 5%  level; * -sign ifican t at 10% 
level. S tandard  errors are shown in paren theses. T he restaurant sales and  tobacco 
variab les are d iv ided  by the state popu la tion . N um ber o f  observations : 744
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regu la tio n .60 In the first colum n, I present the factors that affect s ta tes’ decision to 

regu la te  sm oking  in o ther places. T here are on ly  n ine states that restric t sm oking  in 

hom e day  care  centers and the reduced num ber o f  observations on the duration  

variable causes any statistical inference to be invalid. T herefore, I include the 

in form ation  on the regulation o f sm oking in hom e day  care  centers in the study  o f 

factors tha t affect the s ta tes’ decision to regulate sm oking  in o ther places. R estauran t 

sales and  cash  receipts from tobacco are positive and  significant. This m eans that 

ow ners o f  eating  places and  tobacco com panies oppose regulation and they succeed  in 

delay ing  the passage o f  regulation in other p laces. T he estim ated  in tercept represents 

the expec ted  duration until regulation w hen all o ther variables are zero, w hich is 

a round 14 .1 years for the regulation in o th e r public  places. W hen restaurant sales 

increase by 10 percent, the expected duration increases by I percent, o r one m onth  

and  a  half. A  10 percent increase in the production  o f  tobacco leads to a delay in the 

passage o f  regulation  by 7 percent, or 11 m onths. Y O U N G 18 has a negative and  

s ign ifican t sign, w hich indicates that a larger proportion o f children in a state 

decreases the duration to regulation o f  sm oking  in o ther places. Specifically , w hen the 

p roportion  o f  children in a s ta te’s population goes up by 1 0  percent, the duration until 

regula tion  declines by 6  percent, or 1 0  m onths.

In the second colum n o f Table 10A, the p resence o f  tobacco com panies has a 

s ign ifican t im pact on the duration to regu la tion  o f  sm oking in governm ent 

w orkplaces. T ogether w ith  the two stress variab les, unem ploym ent and  divorce, they  

constitu te  the pressure groups that delay  the passage o f  regulation o f sm oking  in
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Table 10A

W eibull D uration M odel fo r R egulation  o f S m oking  in P ublic  P laces (1973-1995) —
M axim um  L ikelihood E stim ates

V ariable O ther
places

G overnm ent
w orksites

P rivate
w orksites

R estauran ts C om m ercial 
child  care

C O N STA N T 2.65***
(0.34)

2.44***
(0.46)

9 7  [ * * *

(0 .54)
2 .82***

(0.43)
2.96***

(0.42)

IN COM E 0.00007
(0 .0 0 1 )

-0 .0006
(0 .0 0 1 )

-0 .0 0 1
(0 .0 0 1 )

-0 .0008
(0 .0 0 1 )

-0.0006**
(0 .0 0 0 2 )

RESTS A LE 0 .0 0 1 *
(0 .0009)

- - 0 .0 0 1 **
(0.0005)

-

TO B C A SH 0.007**
(0.004)

0 .0 0 2 ***
(0.0008)

0.003***
(0.0007)

0.006***
(0 .0 0 2 )

0 .0 0 2  
(0 . 0 1)

Y O U N G  18 -0.006*
(0.004)

- - -0 .005**
(0 .0 0 2 )

-0.0003
(0.005)

U N EM PL 0.05
(0.06)

0.03*
(0.04)

0.14*
(0 . 1 0 )

0 .06
(0.06)

0.03*
(0 .0 2 )

D IV O R C E 0 .0004
(0.0005)

0.0004*
(0.0003)

0.0003
(0.0004)

-0.008
(0.05)

-0.000008
(0 .0 0 0 1 )

D EM C TR L 0.0008
(0.0009)

0.0008*
(0.0005)

0 .0 0 1 ***
(0.0005)

0 .0 0 1 **
(0 .0006)

-0.0008
(0.06)

D EM PR O P -0.28
(0.44)

0.15
(0.29)

0 . 0 2
(0 .38)

- 0 .0 1
(0.09)

E D U C A T IO N - -0 .0 0 0 1
(0 .0004)

-0 .0 0 0 1
(0 .0 0 0 2 )

- 0.00003
(0 .0 0 0 1 )

CIG CON S - -0 .0 0 0 1
(0 .0005)

-0 .0 0 0 1
(0 .0003)

0.00005
(0.0003)

-0.0006
(0 .0 0 1 )

V alue o f  shape 
param eter p

1.31 2.52 2.59 2.06 7.81
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Table 10A -  Continued

Variable O ther
places

G overnm ent
w orksites

Private
w orksites

R estauran ts C om m ercial 
ch ild  care

N um ber o f 
observations 592 736 897 781 958

N ote: ***-significant at 1% level; **-significant at 5%  level; * -sign ifican t at 10% 
level. Standard errors are  show n in parentheses. The restau ran t sales and  tobacco 
variables are d ivided by  the state population.

governm ent w orksites. W hen tobacco  production  increases by 10 percent, the 

expected  duration until regu la tion  increases by 2 percent, o r 3 months. 

U nem ploym ent rate has a m ore significant im pact on the tim ing  o f  regula tion . Just 1 

percent increase in the u nem ploym en t rate causes a d e lay  equal to 3 percent in the 

expected  duration to reg u la tion , o r  5 m onths. A  10 p ercen t increase in the divorce rate 

causes a delay o f  a lm ost h a lf  percen tage  point in the tim e until regula tion , o r  2 0  days. 

D E M C T R L  has also a  positive  and  significant sign, w hich is con trary  to our 

prediction. The positive sign o f  D E M C T R L  m ay suggest that this variab le  captures 

the effect o f o ther in te res t g roups that lobby fo r po litica l support. In passing 

regulation against sm oking , po litical parties take into considera tion  m ore the interest 

o f  lobby groups than the pub lic  interest. T his scenario  supports the theory o f  

econom ic regulation.

In the th ird  co lum n o f T ab le  10A, the sam e variab les, w ith the exception o f  

D IV O R C E, are s ign ifican t fo r the tim ing to  regu la tion  o f  sm oking  in private
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w orksites, and for the governm ent w orksites. W hen tobacco  production increases by 

10 percent, the duration until regu la tion  increases by 3 percent, o r 5 m onths. A gain, 

the im pact o f  unem ploym ent rate is notable. O ne percent increase in the 

unem ploym ent rate causes an increase in the duration until regulation o f  14 percent, 

o r 2 years. T he political variable, D E M C T R L , has a h igher sign ificance (at 5%  level) 

on the regulation of sm oking in p rivate  w orksites, w hich suggests that the opposition 

is s tronger w ith regard to this type o f  regulation. T he result is a possib le explanation 

fo r the fact that fewer states regu la te  sm oking in private w orksites com pared  with 

governm ent w orksites.

In the fourth co lum n o f T ab le  10A, the results from  the duration model in the 

case o f  regulation of sm oking  in restaurants are presented. T obacco  com panies and 

restauran t ow ners oppose to  regu la tion  in restaurants, w hile children represent a 

s trong reason for passing the regu la tion  earlier. W hen production  o f  tobacco increases 

by 1 0  percent, the expected  duration  increases by 6  percent, o r a lm ost 1 year. 1 0  

percen t increase in the proportion  o f  children causes a delay  o f  5 percent in the 

passage o f  regulation, o r 11 m onths. A gain, D E M C T R L  is sign ifican t and  the positive 

sign suggests tha t states w here D em ocra ts dom inate pass regulation later.

In the fifth colum n o f T ab le  10A, the duration to regulation o f  sm oking in 

com m ercial ch ild  day care  is a ffec ted  by per capita  incom e and unem ploym ent. 

IN C O M E  has a negative and s ign ifican t sign, w hich suggests that in states w here per 

cap ita  incom e increases by 1 0  percen t, regulation is passed  one m onth and a ha lf 

earlier, and the duration until regula tion  is decreased by .6  percent. This result
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suggests that as p e r  cap ita  incom e increases the concern  about c lean  environm ent 

ch ild  day care cen ters  increases as w ell. U N M PLO Y M EN T is sign ifican t and 

positive, w hich suggests that stress is a factor that determ ines w orkers to oppose 

sm oking  regulation in day  care. An increase by 1 percent in the unem ploym ent rate 

causes a delay o f 3 p ercen t in the expected  duration until regulation , o r 7 m onths.

To sum m arize the findings in T able 10A, econom ic, social and  political 

factors explain the varia tion  o f  no-sm oking  regulations across states. T he  presence o f 

tobacco  com panies, restauran t ow ners, divorce, unem ploym ent, and  the proportion o f 

dom ination o f  D em ocra ts are im portan t factors that delay  regu la tion  o f  sm oking  in 

public places. T hey  are sign ifican t in m ost o f  the m odels, and the ir signs suggest that 

the econom ic theory  o f  regulation exp lains the variation in s ta tes’ leg islated  action on 

sm oking. Incom e is sign ifican t only  in one model, and the proportion  o f  children is 

significant in tw o m odels. T he negative signs o f these tw o variab les give som e 

support for the public  in terest theory. It is interesting to note that education  and 

cigarette consum ption are not significant at all in these m odels.

The duration m odels provide additional inform ation, w hich is the shape 

param eter, p. The estim ated  values o f  p are all positive, indicating that the hazard  is 

increasing and data exh ib it positive duration. This m eans that states that w ait longer 

until they regulate are m ore likely to pass regulation in the next period. M oreover, the 

value o f p is the largest fo r the regulation in com m ercial ch ild  day  care , w hich means 

that the hazard is h ig h e r for this type o f  regulation. T he resu lt confirm s the observed 

pattern o f sta tes’ regu la to ry  behavior, w hich indicates that m any  states d id  not
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regu la te  sm ok ing  in com m ercial ch ild  day  care  yet, o r they  passed  th is type o f  

regu la tion  la te r than no-sm oking regulations in o th e r  places, governm en t w ork  sites, 

p rivate  w ork  sites, o r restaurants.

In T ab le  IOA, I looked at the determ inan ts  o f the tim ing  o f  sm oking  

regu la tions in these six  locations, ignoring  the fact that states have already som e 

leg islation  restric ting  sm oking. As I m en tioned  ea rlie r  in the chap ter, it is useful to 

cap ture  the fact that the passage o f  regu la tion  o f  sm oking  in one location  m ay affect 

s ta te s’ decision  to  regu late  sm oking in ano ther location. I p ropose tw o alternative 

variab les tw o con tro l fo r the presence o f  sm oking  regulation that w ere  passed  before 

the p lace u nder s tudy  w as regulated.

In T ab le  10B, I introduce in the duration  m odel for each location  a dum m y 

variable that ind icates w hether the state has p assed  regulation o f  sm ok ing  in o ther 

places. T he resu lts show  that O T H E R L A W  is significant and  the coeffic ien t is 

negative fo r all o ther regulations. T h is  suggests tha t if a state has a lready  regu la ted  

sm oking  in o the r p laces, the duration to the regulation o f  the o th e r locations is 

decreased . T h is  find ing  is interesting, and  supports the public  in terest theory. 

P e ltzm an ’s argum ent is that when a regu lation  is passed the m arg inal costs and 

m arginal benefits  are equated , and therefore fu rth e r regulation is less likely  to occu r .64 

A ccord ing  to  the public  in terest theory , the social co st o f sm oking  is decreased  if  one 

regu la to ry  ep isode  is fo llow ed  at a short tim e by others, until sm ok ing  is restric ted  in 

all public p laces. T h is w ay, the best pro tection  o f  non-sm okers is guaran teed .

In T ab le  IOC, O T H E R L A W  is rep laced  by  ano ther variable (L A W S ) that
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Table 10B

W eibull D uration M odel fo r R egulation o f  S m oking  in Public P laces (1973-1995) —
M axim um  L ikelihood  E stim ates

V ariab le  G overnm ent P rivate  R estaurants C om m ercial
w orksites w orksites ch ild c a re

C O N S T A N T 3  o i* * * 3.05*** 3 §3 *^* 3 9 3 ***
(0.58) (0 .48) (0.82) (0.43)

IN C O M E 0.0006 -0 .0 0 2 * -0 .0004 -0.0005**
(0 .0 0 1 ) (0 .0 0 1 ) (0 .0 0 1 ) (0.0003)

R E ST SA L E - - 0 .0 0 1
(0 .0 0 2 )

-

T O B C A S H 0.0026* 0.003** 0.007 0 .0 0 2

(0 .0 0 2 ) (0 .0 0 1 ) (0 .0 1 ) (0 .0 0 1 )

Y O U N G  18 - - -0 .006
(0 .0 1 )

-0 .0007
(0.007)

U N E M PL 0.09* 0.18* 0.07 0 Q3***
(0.06) (0.13) (0.08) (0 .0 2 )

D IV O R C E 0.0009* 0.0003 -0.003 -0.00005
(0.0005) (0 .0006) (0.06) (0 .0 0 0 1)

D E M C T R L 0.0008 0 .0 0 2 * 0 .0 0 1 -0 . 0 0 1
(0 .0 0 2 ) (0 .0 0 1 ) (0.003) (0.07)

D E M PR O P 0.27 0.19 0 . 1 2 -0.005
(0.39) (0.49) (0.51) (0 . 1 0 )

E D U C A T IO N -0 .0 0 0 1
(0 .0004)

-0 . 0 0 0 1 
(0 .0 0 0 2 )

- 0.00008
(0 .0 0 0 1 )

C IG C O N S -0.0003 -0 . 0 0 0 2 -0 . 0 0 0 0 2 -0 .0 0 2 **:
(0.0008) (0 .0004) (0.0004) (0 .0 0 1 )

O T H E R L A W -1  1 5 *** -0.70* - 1 .6 8 * -0.19**
(0.34) (0.42) (0.70) (0 . 1 2 )

V alue o f shape 2.08 2.15 1.67 7.63
param eter p
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Table 10B - Continued

V ariable G overnm ent Private R estaurants C om m ercial
w orksites w orksites ch ild  care

N um ber o f  
observations 736 897 781 958

N ote: ***-significant at 1% level; **-significant at 5% level; ^ -sign ifican t at 10% 
level. S tandard  errors are show n in parentheses. T he restaurant sales and tobacco 
variables are d iv ided  by the state population.

T able IOC

W eibull D uration M odel for R egulation o f Sm oking  in Public P laces (1973-1995) -
M ax im um  L ikelihood E stim ates

O ther G overnm ent Private R estauran ts C om m ercial 
V ariable p laces w orksites w orksites child  care

C O N ST A N T 4.65*** 2.40*** 3.50*** 5 7 0 *** 3 36**N

(1.70) (0.57) (1.14) (2.21) (0.26)

IN C O M E 0.004 0.0009 -0.002 -0.00001 -0.0006*
(0.005) (0.001) (0.003) (0 .004) (0.0003)

R E ST SA L E 0.001 - - 0.002 -

(0.002) (0 .002)

T O B C A SH 0.003 0.006* 0.003 0.007 0.001
(0.03) (0.004) (0.004) (0.05) (0.03)

Y O U N G  18 -0.005 - - -0 .007 0.0004
(0.03) (0 .05) (0.005)

U N E M PL -0.03 0.07* 0.26 -0 .07 0.03***
(0.11) (0.05) (0.28) (0-13) (0.02)
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Table IOC -  Continued

V ariable
O ther

places
G overnm ent

w orksites
Private

w orksites
R estaurants C om m ercial 

child care

D IV O R C E -0.00008
(0 .0 0 2 )

0 .0004*
(0 .0003)

0.0005
(0 .0 0 1 )

-0 .0 1
(0 . 1 0 )

-0 .000004
(0 .0 0 0 1 )

D E M C T R L 0.0003
(0.005)

0 .0008*
(0 .0005)

0 .0 0 1
(0 .0 0 2 )

0 .0 0 1
(0.008)

-0 .0 2
(0.08)

D E M PR O P -1.48*
(0.92)

0.19
(0.31)

0 .2 0
(0.78)

- -0.09
(0 . 1 1 )

E D U C A T IO N - 0 .0 0 0 1
(0 .0004)

-0 . 0 0 0 2
(0 .0007)

- -

C IG C O N S - -0 .0 0 0 1
(0 .0005)

-0 .0006
(0 .0008)

0.0005
(0.0007)

-0 .0 0 2 ***
(0 .0 0 1 )

LA W S -1.34**
(0.64)

-0.003
(0.004)

-0.53
(0 .47)

-1 .24*
(0 .8 8 )

-0.07**
(0.03)

V alue o f  shape 
param eter p

1.05 2.52 2.59 2.06 7.50

N um ber o f 
observations 592 736 897 781 958

N ote: ***-significant at 1% level; **-sign ifican t at 5%  level; *-significant at 10% 
level. S tandard  errors are show n in parentheses. The restau ran t sales and tobacco 
variables are d iv ided  by the state population .

indicates in each  m odel, fo r each type o f  regulation , how  m any places has been 

already regu la ted  before. T his variable is sign ifican t and  again  has a negative sign in 

the no-sm oking  regulations in o ther p laces, restaurants and  com m ercial child day care  

equations. T he resu lt supports again  the public in terest theory. W hile m ost o f  the 

variables rem ain  significant and w ith the  sam e sign, excep t fo r the D EM C TR L, in
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Tables 10B and IOC, C IG C O N S  becom es significant, w ith  a negative sign in the 

equation for regula tion  o f  com m ercial ch ild  day care. W hile  this m ay seem  a  b it 

counter-in tu itive, the re su lt captures the public pressure to pro tect children, w hich 

increases in states w ith  high  levels o f  sm oking. T herefo re , the public interest theo ry  

explains better the reg u la to ry  activ ity  in ch ild -care  centers.

A gain, the shape param eter p is larger than I, w h ich  suggests that there is a 

positive duration in the data . T his m eans that the longer a  s ta te  w aits until it regulates, 

the higher is the likelihood  that it w ill regulate in the nex t period .

The results o b ta in ed  from  the hazard  m odels show  m ixed  evidence. W e find  

support for both theories, w hich is consisten t w ith the resu lts  o f  K roszner and  S trahan 

(1998). The classical v iew  on regulation that governm en t in tervention in m arket is 

justified  by the ex isten ce  o f  a m arket failure does no t provide a satisfactory  

explanation for the regu la to ry  pattern at state level. If tha t w as the only reason, states 

w ould all regulate sm o k in g  at the sam e tim e, in all pub lic  places, and they w ou ld  

im pose the m ost severe  restric tions. T he  w ide variation m ust be the result o f  the 

action o f som e p ressu re  groups specific to each state , and  this explanation is 

supported by o u r find ings. T he  econom ic theory  o f  regu la tion  helps us in prov id ing  a 

m ore com pelling sto ry  ab o u t w hy states regulate and, m ore  im portantly , w hy states 

regulate at d ifferen t tim es.

Restrictiveness o f  S tate N o - Sm oking R egulations

In this section  w e exam ine how differen t econom ic, social and political factors
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affect how  severe the regulation  o f  sm oking  in public places w ill be. W hen passing 

regu la tion  in a public place category , states can choose how  restric tive the regulation 

is. T he  three possib ilities are  listed  in T ables 2A and  2B, in C hap ter II. This is a 

d iscre te  choice for w hich there  is an ordering of the outcom es. I em ploy an ordered 

probit m odel to analyze the sta tes’ decision regard ing  the degree o f  restriction 

im posed  on sm oking by regu la tion  in each  o f  the six categories o f  public places. I

T ab le  11

E xpectations A bout C oeffic ien t S igns as P redicted  by the T w o T heories of 
R egulation  for the O rdered P robit M odel

V ariable E conom ic Theory o f  
Regulation

Public  In terest Theory o f 
R egulation

RESTA U R - N o prediction

TO B PR O D - N o prediction

TO B C A SH - N o prediction

IN C O M E No prediction +

Y O U N G  18 No prediction +

ED U C A T IO N No prediction +

CIG CON S - +

U N E M PL O Y M E N T - +

D IV O R C E - +

D EM C TR L N o prediction +

D EM PR O P N o prediction +
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also investigate  w hat factors play a  role in determ ining w hether a state regulates 

sm oking  o r  not. In this case, the d ependen t variable is a d icho tom ous variable that 

takes value 1 if  a state chooses to regu la te  and  value zero if  a state does not regulate. 

T he p red ic ted  sign for the coefficien ts o f  each variable are p resen ted  in T able 11.

T o  form ulate the m odel w e start w ith 63

(11) Y;* =  Xj’ |3' +  £ ,,

w here yi* is unobserved and represents the state sentim ent tow ards sm oking, which 

determ ines how  restrictive the no -sm ok ing  regulation will be. If the sentim ent 

tow ards sm oking  is not strong enough to pass a certain threshold , then the state does 

not pass any  regulation. As the sen tim en t against sm oking  becom es stronger 

regula tion  is m ore likely to be passed  in a m ore severe form . I observe

( 1 2 ) y; =  0  if  y;* < 0 ,

=  1 ifO  < y i*  <  (a,,

= 2  if  hi < y;* <  (i2,

=  J if  Hj-i ^  Yi*-

W e assum e that 8 ; ‘s are norm ally  d is tribu ted  across observations. T he probab ility  of 

each cho ice  o f  regulation severity  is

(13) P rob(y=0) = d>(-(3'x),

P ro b (y = l)  = d>(Hi-P'x) +  4>(-|3'x),

P rob  (y=2) = dJQj^-P'x) +  <£>(h i-|3'x)
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P rob  (y=3) = <t>((j.3-(3'x) +  d>(p.2-(3 'x )

In o rd er to  insure positive p robab ilities, I im pose

(14) 0 <  (J-! <  (J-2 < . . .  <  p .j ,

w here |V s  represent th resholds tha t de te rm in e  w hat form  the regulation takes.

W hen  I test the factors tha t are likely to determ ine the degree  o f 

restric tiveness o f  the overall leg islation  regard ing  sm oking  in public p laces based  on 

T ab le  6 , J=  3, and yi=0, if  the state i ch o o ses  no t to regulate; 1, if  the state i chooses a 

m inim al law; 2, if the state i chooses a  m odera te  law; 3, if the state i chooses an 

ex tensive  iaw. Based on T ables 2A  and  2B , I can use the above m en tioned  m odel to 

test the factors that are likely to in fluence  the form  in which the law  w ill restrict 

sm ok ing  in each o f the six locations. T hen , J  =3, and yj =0, if  there is no law  for a 

certain  location  in state i, o r if  there is on ly  a  p reem ptive  law; I, if the law  requires or 

allow s a designated  sm oking area in a certa in  location; 2 , if the law  specifies that no 

sm oking  is allow ed, o r designated  sm o k in g  area  is allow ed if separate ly  ventilated ; 3, 

if  no sm ok ing  is allow ed (100 percen t sm oke free). B ecause these are all cases o f 

m ultip le  choices, the ordered  p rob it is the  appropria te  model to use.

R esults

In T ab le 12, w e p resen t the resu lts  from  the ordered p rob it m odel fo r the 

overall severity  o f  sm oking regu la tion  in a  state. Incom e is a sign ifican t facto r that 

leads to a m ore severe regulation  o f  sm o k in g  in a state, w hile the presence o f  tobacco
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Table 12

O rdered  P rob it M odel E stim ation fo r the O verall S everity  o f R egulation o f  S m oking  
in Public P laces (1973-1995) -  M ax im u m  L ikelihood  Estim ates

V ariab le ( 1 ) (2 )

C O N S T A N T 3.73*** q 7p***

(2.23) (0.82)

IN C O M E 0.006*** 0 .0006***
(0.003) (0.0003)

R E ST S A LE 0.0008 -0 .0006
(0.006) (0 .006)

T O B P R O D -0.0004***
(0 .0 0 0 2 )

-

T O B C A S H - -0.34***
(0 .2 0 )

Y O U N G  18 -0.06 -0 .60
(0 .05) (0 .56)

U N E M P L O Y M E N T -0.03 -0 .04
(0.14) (0.14)

D IV O R C E -0 . 0 0 0 2 0 . 0 0 0 2

(0 .0007) (0 .0007)

D E M C T R L -0.0007 -0.0007
(0.42) (0 .41)

D E M P R O P 7 £***

(0.83) (0.72)

E D U C 0 .0 0 0 1 0 .0 0 0 1
(0 .0007) (0 .0007)

N ote: ***-sign ifican t at 1% level; ** -sign ifican t at 5%  level; *-significant at 10% 
level. S tandard  errors are show n in paren theses. T he restau ran t sales and tobacco 
variab les are d iv ided  by the state popula tion . N u m b er o f  observations : 51
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Table 13

O rdered  P robit M odel E stim ation  for the  Severity  o f R egulation of Sm oking in P ub lic  
Places (1973-1995) — M axim um  L ikelihood Estimates

V ariable
O ther G overnm ent 
places w orksites

Private R estaurants 
w orksites

Com m ercial 
child care

H om e 
ch ild  care

C O N S T A N T  1.72 1.70 1.94 1.95 -3.21 -10 .21**
(3.18) (2.39) (4.87) (4.79) (46.00) (6.15)

IN C O M E 0.007*** 0.005*** 0 .02*** 0.0005 0.005 -0.009
(0.002) (0.002) (0.01) (0.01) (0.01) (0 .005)

R ESTS A LE -0.0003 - - 0.0002 - -

(0.005) (0 .0 1)

T O B C A S H -0.0003 0.001 -0.001 0.0005 0.13 42.08
(0.002) (0.12) (0.47) (0.13) (0.62) (186 .01)

Y O U N G  18 -0.05 - - -0.006 0.16 0.26**
(0.06) (0.12) (0.19) (0 .15)

U N E M PL -0.14 -0.02 -0.10 -0.13 0.19 0.26
(0.58) (0.18) (1-03) (0.59) (0.43) (0 .29)

D IV O R C E 0.03 -0.0004 -0.001*** 0.003 -0.001 0.0001
(0.10) (0.0009) (0.001) (0.42) (0.06) (0 .0008)

D E M C T R L - 0.0006 -0.0005 0.0002 0.01 0.002
(0.15) (1.16) (0.75) (1.97) (0.41)

D E M PR O P -0.92 0.19 -1.17 -0.17 -0.31 1.83*
(0.66) (0.97) (4.72) (2.62) (2.65) (1 .16)

C IG C O N S 0 .002*** 0.003*** 0.003** 0 .002*** 0.006 -

(0.0008) (0.001) (0.001) (0.001) (0.02)

E D U C 0.002 -0.0002 -0.0001 0.0003 0.0007 0.0005
(0.001) (0.001) (0.001) (0.004) (0.002) (0 .002)

N ote: ***-significant at 1% level; **-significant at 5% level; *-significant at 10% 
level. S tandard  errors are  show n in parentheses. T he restaurant sales and tobacco 
variab les are d iv ided  by the  state population. N um ber o f  observations : 51
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com panies and a h igher proportion o f D em ocrats in a state governm ent bodies ten d  to 

decrease the degree o f  restrictiveness o f  sm oking  regula tion . The results suggest that 

when tobacco com pan ies cannot avoid the regu la tion , they  can at least try to reduce 

the severity  o f  restric tions im posed on sm oking  in pub lic  places.

T he next s tep  in m y analysis is to investigate  how  different forces d e term ine  

the shape o f  each sm oking  regulation. T he resu lts from  the ordered  probit es tim ation  

of the severity  o f  each  o f  the six regulations o f  sm oking  are presented  in T abie 13.

T he form  o f  sm oking  regulation in o th e r p laces is determ ined  by the per cap ita  

incom e and c igare tte  consum ption. A h igher per cap ita  incom e causes s ta tes  to 

im pose m ore restric tions on sm oking in o ther p laces. H igher per capita cigarette  sales 

cause legislators to  pass a m ore restrictive regula tion . In the second colum n o f  T ab le  

13, the sam e variab les, IN C O M E  and C IG C O N S, are sign ifican t and  have a positiv e  

sign in the o rdered  p rob it m odel for regulation in governm en t w orksites. P er cap ita  

incom e and  c igare tte  consum ption  are factors that determ ine state legislators to  pass a 

more severe regu la tion  in private w orksites. A  h igher rate o f  divorces decreases the 

probability  that the  sm ok ing  regulation in p rivate  w ork  places will be too restric tive . 

Again cigarette consum ption  is significant in the  m odel for restaurant sm o k in g  

restrictions, w here heav ie r cigarette sm oking  leads to a m ore severe regu la tion  o f  

sm oking.

W hile in the  equation  for regulation o f  sm oking  in com m ercial ch ild  d ay  care  

centers there is no  sign ificance in any o f  the variab les, ch ild ren  constitute a fac to r tha t 

determ ine the shape o f  regulation in hom e ch ild  day  care centers. A higher p roportion
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o f  children determ ines states to  pass a more severe regu la tion  in home ch ild  day  care 

cen ters.

A possib le in terpreta tion  o f  the positive coeffic ien t for IN C O M E m ay be that 

in  states w ith h igher per cap ita  incom e, it is m ore likely  to  find strong pressure groups 

th a t have m ore m oney to  lobby for regulation favorable to them. An alternative 

exp lanation  m ay com e from  B ecker’s (1983) theory. H igher incom e gives the large 

pub lic  m ore influence th rough their voting pow er. It is no t the pressure from  a 

specific  group, but the pressure that com es from  the large m ass o f voters w ho are 

eag e r to pay  h igher taxes fo r a healthier env ironm ent. A ccording to  the later 

in terp reta tion , the positive coefficien t for IN C O M E  supports the public in terest 

theory .

A nother possib ly  unexpected  result is the positive  coefficient for C IG C O N S. 

O ne w ould expect the presence to heavy sm okers to  be a factor that opposes 

regu la tions and severe restric tions. W hile sm o k ers’ opposition to no-sm oking  

regu lations m ay be cap tu red  through som e o the r variab les, the coeffic ien t o f  

C IG C O N S reflects a general attitude against sm oking and  a concern about the health 

hazard  o f second hand sm oke. T hat attitude determ ines people to dem and  m ore 

severe regulation, once state legislators have decided  to  regulate sm oking in public 

p laces. T herefore , the resu lt provides support to the pub lic  in terest theory.

T he results support heavily  the public in terest theo ry  o f  regulation. W hile the 

tim e w hen states regu la te  sm oking  in public p laces m ay  be determ ined by som e 

in terest groups, the severity  o f  each  individual regu lation  seem s to be the resu lt o f  the
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p u b lic ’s concern o f  the n egative  health  effects o f  sm oking.

Conclusion

In this C hap ter I s tu d y  the factors that are likely to affect the regulatory state 

behavior. Tw o d ifferen t sets o f  research  questions are addressed . F irst, what factors 

determ ine when states regu la te  sm oking  in public p laces? T o  study th is question, I 

use a duration m odel to estim ate  the hazard function and  the factors that affect the 

duration  until regula tion . Second, w hat are the determ inan ts o f  the form  that the 

regulation takes in each sta te?  M ore precisely, I use an o rd ered  p rob it m odel in order 

to s tudy  the factors that a ffec t the severity  o f no-sm oking regu lations.

The results from  the  duration  m odels suggest that hazard  function is 

increasing  over tim e, and  that there is positive duration in the  data. S tates that w ait 

longer until regulation o f  sm ok ing  in public places present a  h igher likelihood that 

they  regulate in the next period. W eibull estim ators show  that econom ic, social and 

po litical factors affect the decision  to regulate sm oking in public  p laces at state level. 

T he results illustrate that the  public  in terest theory alone canno t explain  the regulatory 

package regarding sm oking  in public places that varies across states. Instead, state- 

specific  factors affect p o licy  m ak ers’ decisions to pass no -sm oking  regulations. I 

conclude that the econom ic theory  o f  regulation provides a m ore accurate view on 

s ta te s’ regulatory behavior.

W hile it seem s tha t p rivate  interests play an im portan t ro le in s ta tes’ decision 

regard ing  the date w hen sm ok ing  is regulated in public p laces, public interest seem s

103

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

to explain the severity  o f  no-sm oking  regulations. O nce the  decision  to regulate is 

m ade, children are an im portan t factor in the decision  to im pose more severe 

restric tions. W hen incom e increases, people becom e m ore concerned  about the 

environm ent and stric ter restric tion  are im posed by regu la tion , in order to ensure a 

be tte r protection against the health hazard o f  second  hand sm oke.
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CHAPTER IV

D EM A N D  F O R  C IG A R E T T E S  AND ST A T E  R E G U L A T IO N S  
O F  S M O K IN G  IN PUBLIC PLA C ES

O ver the past 30 years , po licy  m akers have been co n ce rn ed  w ith  the health 

consequences o f  cigarette  sm o k in g , and  research at public and  p riv a te  institutions has 

increased the p u b lic ’s aw aren ess  abou t the health hazards o f  to b a cco  use. Today there 

is a consensus am ong health  experts  tha t cigarette sm oking  is a sso c ia ted  w ith deadly 

diseases, including various cancers, cardiovascular and heart d iseases .66 M oreover, 

C halupka and W am er (1999 ) es tim ate  that tobacco products a re  responsib le  for over 

one-fifth  o f the annual dea th s  in the U .S . during m iddle age.

The federal g o v ern m en t in itia lly  acknow ledged the n eg a tiv e  health  effects o f 

cigarette sm oking by im posing  leg islation  aim ed at pro tecting  n o n -sm okers . H owever 

the state governm ents hav e  increasing ly  assum ed the m ain  ro le  o f  controlling 

cigarette sm oking. As a  co n seq u en ce , sm oking legislation to d a y  is w idely  uneven 

across states.

The prim ary in ten tion  o f  sm oking  regulation in public p laces  is to protect non- 

sm okers from the dangers o f  second -hand  sm oking. B ecause th e se  regu la tions restrict 

sm oking in som e form  in m o st pub lic  places, sm okers w ill b e  affec ted  as well. To 

com ply  with the rules im p o sed  by sm oking  regulations, sm okers have to adjust their 

sm oking habits and m ay p erce iv e  this as an additional cost to th e  p rice  o f  cigarettes.
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F ines im posed  on those w ho  do  no t respect the regulations and  th e  tim e cost from the 

inconvenience to sm oke ou tdoo rs o r in restric ted  locations m ake cigarettes m ore 

expensive  fo r sm okers. C onsequen tly , these factors are likely  to  change sm okers’ 

behav io r and  change the n u m b er o f  c igarettes that they sm oke.

T he literature on c ig are tte  sm oking  investigates the e ffec t o f  various an ti­

sm oking  laws (e.g. c igarette  taxes, regulation o f sm oking  in pub lic  places, laws 

p roh ib iting  teenagers from  bu y in g  cigarettes) on the dem and  fo r c ig are ttes .67 The 

general finding is a negative rela tionsh ip  betw een an ti-sm ok ing  legislation and 

c igare tte  consum ption. M ost s tud ies that exam ine restric tions o f  sm oking  in public 

p laces focus on teenage sm oking , and  conclude that teenagers an d  young adults are 

m ore sensitive to changes in the p rice  o f  c igarettes than to sm o k in g  restric tions. O nly 

tw o  studies analyze the im pact o f  no -sm oking  regulations on th e  aggregate  dem and 

for c igarettes and they find a negative  re la tionsh ip .68

In th is chapter, I s tudy  how  restric tions on sm oking  in  public places (i.e. 

g overnm en t w orksites, p rivate  w orksites, restaurants, com m erc ia l ch ild  day care, 

hom e-based  child  day  care, and  o th e r p laces) affect the state d em an d  for cigarettes. 

T h is additional effect o f  regu la tions o f  sm oking  in public p laces  on sm okers has 

im portan t public policy im p lica tions. It cou ld  represent an e ffec tiv e  w ay to reduce 

sm oking  and discourage sm okers to consum e ciigarettes, w hich have  a negative effect 

on th e ir health . K now ing w hich  o f  these sm oking res tric tio n s  reduce cigarette 

consum ption  the m ost w ill aid  p o licy  m akers in choosing the s tro n g es t restrictions in 

those  particu lar locations and  be m ost effective in the fight ag a in st sm oking.
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In this chapter a w idely  ignored  issue is approached, w hich is next discussed. 

C onsum ption  o f  cigarettes and  the regu la to ry  package regarding sm oking  in public 

places vary w idely across states. It m ay be the case that states w here sm oking  is less 

p revalent are the states m ore likely to pass regulation against sm oking . In this 

scenario , legislation proxies the an ti-sm oking  sentim ent that ex ists  in s ta te ’s 

population , which favors regulation o f  sm oking. In those states, sm oking 

consum ption  w ould decrease any w ay, no m atter w hether legislation is passed  o r not. 

H eckm an (1978) develops a m odel w ith  dum m y endogenous variables in a 

sim ultaneous equation system , w hich addresses this problem . The dum m y variable 

indicates the existence o f  legislation, and  the endogeneity  arises from  the fact that the 

dum m y variable is generated  by a la tent variable tha t crosses a  certain threshold. The 

latent variable represents the sen tim ent tow ard  sm oking, w hich w hen it is strong 

enough leads to regulation in public p laces to  be enacted.

In this essay, I ex tend  H eck m an ’s (1978) model to allow' for m ultiple 

endogenous variables in a panel data  set. I study the dem and for cigare ttes for the 

fifty U .S. states from 1975 to 1995. I a ttem pt to construct a sen tim ent variable in 

o rder to estim ate the attitude tow ard  sm oking  o f  sta tes’ population. I study w hether 

the change in the dem and equation is due to  regulation o f  sm oking in public places, 

w hich is passed in a state o r to a strong an ti-sm oking  sentim ent.

In the follow ing section o f  th is essay  the results about the relationship  

betw een the dem and fo r cigarettes and  an ti-sm oking  legislation is rev iew ed . Section 

III presents the m ethodology used to  estim ate  the dem and for cigarettes. H eckm an’s
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m odel is ex tended  for six endogenous variables and I p resen t the stra tegy  used to 

estim ate the sentim ent variable. Section IV  presents the da ta  and  the m ethod  used to 

calculate the sm uggling variables. Section V presents the resu lts  and, finally , Section 

V I concludes th is chapter.

T he Im pact o f  Price and A nti-Sm oking Policies on the D em and  for C igarettes

T he early  studies o f  cigarette dem and  regarded  sm oking  as an irrational 

behavior that w as inconsistent with the conventional law  o f  dem and .69 M ore recent 

studies have show n that cigarette consum ption  responds to  changes in prices and 

o ther factors, including incom e, advertising, and  tastes .70

In the 1980s the w ork in this area focused  on the estim ation  o f price elasticity  

o f  dem and for cigarettes. The evidence show ed that young  men are the m ost 

responsive to changes in the price o f  cigarettes, w hile w om en are genera lly  price 

insensitive. C haloupka (1990) estim ates the dem and for c igarettes in the fram ew ork 

o f the B ecker-M urphy m odel o f  rational addictive behavior, for men and  w om en 

separate ly .71 T he B ecker-M urphy m odel assum es that the ind iv idual is fu lly  rational 

and tastes are constant. This model accounts for the reinforcem ent, to lerance, and 

w ithdraw al factors characterizing  addictive consum ption . T he  hypothesis is that 

cigarette sm oking  is an addictive behavior. T he  m odel also cap tu res the fac t that men 

and w om en respond d ifferently  to  the sm oking  policies and  have d ifferen t sm oking 

behaviors. A lthough the rates o f  sm oking  are h istorically  h igher for m en than for 

w om en, in recent years the rates have reversed. Sm oking  rates have declined  for men,
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w hile fo r w om en rem ained unchanged. D iffe ren ces  betw een men and w om en are 

accen tuated  by the  additional health com plica tions  o f  w om en, such as the high risk  o f  

sm ok ing  during  pregnancy. U sing data  from  the Second N ational H ealth and  

N u trition  E xam ination  Survey, conducted  betw een  1976-1980, C haloupka (1990) 

finds tha t m en are responsive to changes in the price o f cigarettes. W om en do not 

respond  to price changes, and m en behave m ore  m yopically  than w om en do.

A large m ajority  o f  the recen t stud ies use individual-level da ta  and 

concen tra te  on the behavior o f  young sm okers. T his age group is particu larly  

in teresting  because  sm oking practices are genera lly  established w hen people are 

young. A n im portan t factor in fighting ag a in st sm ok ing  is to know w hat an ti-sm oking  

po lic ies m ay be effective in d iscourag ing  sm ok ing  for young people before the 

sm oking  behav io r becom es perm anent.72

W asserm an  et al. (1991), w hose resu lts  con trad ic t earlier findings by L ew it et 

al. (1981), L ew it and  Coate (1982), and G rosm an  e t al. (1983), obtain a low  estim ate 

fo r the price elastic ity  of dem and for te en ag e  sm okers. T heir explanation  is that 

earlier studies fail to take into considera tion  the potential im pact o f an ti-sm oking  

legislation on c igarette  dem and .7'5 T hese  regu la tions are h ighly co rre la ted  w ith 

c igare tte  prices and  failing to co n sid er them  as explanatory variab les m ay 

overestim ate  the price effect on the d em an d  fo r sm oking. T heir results suggest that 

an ti-sm oking  regulations have a s ta tis tica lly  s ign ifican t effect on teenage sm oking , 

and  tha t they  represen t an effective m eans to  p reven t sm oking am ong youths. L ater 

studies by C haloupka (1992), C haloupka an d  S affer (1992), and C haloupka  and
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W echsler (1995), show  that the price elastic ity  o f  dem and  is not affected by  the 

inclusion o f  an ti-sm oking  regulations in the equation .

C haloupka and  W echsler (1995) and  C h a lo u p k a  and G rossm an (1996) use 

d ifferent data to s tudy  the effects o f cigarette p rices and  tobacco control po licies 

(including restric tions on sm oking  in public p laces and lim its on youth access to 

tobacco products) on c igarette  sm oking am ong youths and  young adults. T h ey  use 

nationally  rep resen ta tive  surveys o f students in th e  US and their results show  that 

increases in price have  a  significant effect on reducing  cigarette sm oking  and 

sm oking partic ipation  am ong college students. W hile  less stringent policies have little 

im pact on youth sm oking  participation, the m ore restric tive  regulations decrease  the 

probability  that a youth  w ill sm oke. Strong restric tions on sm oking in public p laces 

and  private w orkp laces have a sm aller im pact on daily  consum ption by young 

sm okers. R estrictions on sm oking  in schools have a  significant effect on c igare tte  

consum ption and  are an im portan t tool in reducing  sm ok ing  am ong students.

C haloupka and  Pacula  (1998) are co n ce rn ed  w ith the gender and racial 

differences in sm oking  rates am ong young peop le. T h ey  use data from the 1992-1994 

M onitoring the F u ture surveys to study these d ifferences and they consider four 

d ifferent tobacco con tro l policies (e.g. taxes, sm o k er protection laws, restric tion  on 

sm oking in public p laces, and lim its on youth access to cigarettes). T hey  argue that 

tobacco-control po licies are correlated  with each  o ther, and  therefore they inc lude one 

po licy  at a tim e in the dem and  equation. T hey  fin d  tha t young men are m uch m ore 

responsive to changes in the price o f cigarettes than  young w om en, and that sm oking
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rates o f  young b lack  m en are significantly  m ore responsive  to changes in price than 

rates o f  young w hite  m en. There are s ign ifican t d ifferences in responsiveness to 

particular tobacco  con tro l policies. For exam ple, sm ok ing  rates am ong w hite youths 

are responsive to  an ti-tobacco  activities and  clean  indoo r air restrictions, w hile 

sm oking rates am ong  b lack  youths are s ign ifican tly  in fluenced  by sm oker protection 

laws and restric tions on youth  access.

A recen t s tudy  b y  Tauras and C haloupka  (1999a) estim ates sm oking  

participation and  cond itional dem and equations in c lud ing  individual fixed effects. 

They analyze the  effects that cigarette price and restric tions on sm oking in public 

places have on c igare tte  consum ption on young adu lts . T h ey  em ploy two alternative 

strategies in o rd e r to avo id  the problem  o f m u ltico llinearity  am ong the six dum m y- 

variables for the sm oking  regulations (e.g. private w orksites , restaurants, health care  

facilities, governm ent w orksites, grocery stores, and  o th e r  public places). First, they  

construct an index  to  cap tu re  the presence o f  an ti-sm ok ing  regulation that replaces the 

six d ichotom ous variables. The second strategy  is to  estim ate  the dem and equation 

including only  one d icho tom ous variable rep resen ting  a clean indoor air restriction. 

Both strategies prov ide significant results, show ing  tha t restrictions on sm oking in 

public places have a s trong  im pact on reducing  the probability  o f sm oking and  

cigarette consum ption  am ong  teenagers. In a fo llow -up  paper, Tauras and C haloupka 

(1999b) estim ate  sm ok ing  cessation equations fo r young  males and fem ales 

separately. T h ey  find  tha t h igher cigarette prices in fluence  m any young adults to qu it 

sm oking. Policies restric ting  sm oking in private w orksites  are effective in leading
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young  adult fem ales to s top  sm oking.

G ruber (2000) conducts  a com prehensive analysis o f  the im pact o f  cigarette 

prices and  other public po lic ies  (e.g. sm oking restric tions in public places and  lim its 

on youth purchase o f  c igare ttes) on youth sm oking in the  1990s. He finds tha t the 

m ost im portant policy  in reducing  youth sm oking, particu la rly  am ong older teens, is 

the price o f  cigarettes. T here  is little ev idence that o the r pub lic  policies are significant 

in reducing  sm oking am o n g  teens. T here  is som e ev id en ce  tha t restrictions on youth 

purchase o f cigarettes reduce the quan tity  o f cigarettes sm oked . Sm oking restric tions 

in pub lic  places prove to  have no im pact on teen sm oking .

Sm oking regu la tions in w ork  places are co n sid ered  im portant because they 

restric t sm oking behav io r o f  sm okers for eight hours a day . Evans et. al (1996) tested 

w hether w orkplace restric tions led to  self-selection, w ith  nonsm okers attracted  to 

w orksites w here sm ok ing  w as not perm itted  and sm okers  looking for w orksites 

perm itting  sm oking. U sing  househo ld  data, they  estim ated  the im pact o f  the 

restric tions on c igarette  d em an d  in a  sim ultaneous equa tio n s  m odel that allow s for 

ind iv iduals to se lf-se lect w orksites based  on the ir sm ok ing  status and sm oking  

policies. After accoun ting  fo r w orkers’ potential se lf-se lection , sm oking bans 

d im in ished  the p robab ility  o f  adu lt sm oking  by 5% , w h ile  reducing average daily  

c igarette  consum ption am ong  sm okers by 10%. T he conclusion  is that recent declines 

in sm oking  am ong w orkers rela tive to  nonsm okers in the  U .S . can  be attributed to the 

g row ing  num ber o f  w orkp lace  bans on sm oking.

O nly a few  stud ies use aggregate  data to exp lore  th e  relationship  betw een
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cigarette  price, tobacco  co n tro l regulations and  the dem and  fo r c igarettes. T he  reason 

is tha t several poten tial com plica tions  are encoun tered  w hen aggregate  d a ta  are used. 

F irst, m ultico llinearity  can  resu lt because o f  high co rrelation  betw een price and  other 

key  independent variab les . Second, in terstate d ifferences in cigare tte  p rices, resulting 

from  the variation in s ta te  c igare tte  taxes, give rise to the p rob lem  o f  casual and 

organized  sm uggling  fro m  low -tax to high-tax states. F ailing  to con tro l fo r this 

p rob lem  leads to d is to rted  estim ates o f  price e ffec t on the d em and  for c igare ttes.

U sing annual s ta te -leve l data  from  1975 to 1985, C halupka  and  S a ffe r (1992) 

exam ine the possib ility  tha t sm oking  restrictions are endogenous. T h ey  no tice  that 

sta tes with the s tro n g est restric tions, those w ith lim its on sm oking  in private 

w orkplaces, are also  the states in w hich anti-sm oking  sen tim en t is re la tive ly  h igh and 

sm oking  is re la tively  low . T o correct for the potential bias caused  by endogeneity , 

they  use a sim ultaneous equation  m odel. C haloupka and  S affe r (1992) co n s id e r two 

categories o f  sm oking  regu la tions, public p lace regu la tions and  p riva te  place 

regulations, w ithout tak in g  in to  accoun t the p u b lic ’s a ttitude tow ard  sm oking . Public 

p lace regulations restric t sm ok ing  in fou r or m ore public p laces, includ ing  restaurants, 

governm ent w ork sites, bu t not in private w ork  places. P rivate  p lace regulations 

restric t cigarette sm ok ing  in p rivate w ork  places, in add ition  to  restric tions in public 

p laces. T hey conclude th a t the strongest restric tions have no im pact on cigarette 

dem and . But they find  th a t rela tive ly  com prehensive restric tions on sm oking  in public 

p laces (those inc lud ing  restau ran ts  in addition to a n u m b er o f  o th e r pub lic  places) 

significantly  reduce sm o k in g  even a fte r accounting  for the ir poten tial endogeneity .
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O hsfe ld t and al. (1998) find  the opposite result, conclud ing  that the strongest 

restric tions on sm oking lead to sign ificant reductions in sm oking  prevalence, after 

accounting  for their potential endogeneity .

In a more recent paper, Y urekli and Zhang (2000) estim ate the effect o f 

sm oking  restrictions in public  p laces and sm uggling activ ities on s ta tes’ per capita 

c igarette  consum ption. T hey use an updated data set for 50  states and  W ashington, 

D .C ., w hich includes observations from  1970 through 1995. T hey  construct an index 

to avoid  the problem  o f  m ultico llinearity  am ong sm oking  restric tions in different 

public places. This index accoun ts fo r the restrictiveness o f  the law s and the tim e 

people spend in d ifferen t pub lic  p laces subject to an ti-sm oking  regulation. T heir 

results show  that no-sm oking  regulation reduces significantly  per cap ita  cigarette 

consum ption. They calcu la te that, in 1995, consum ption has been reduced by 4.7 

packs o f  cigarettes per capita, o r  by a total of 1.1  b illion packs o f  cigarettes.

In conclusion, the ex isting  literature on the im pact o f  no-sm oking  regulations 

on the dem and for cigarettes has y ie lded  m ixed and som etim es inconclusive results. 

M ost o f  the studies have used  individual level data con tain ing  inform ation about 

young adults only, and little is know n about the effect o f sm ok ing  regulations on the 

o ther age groups. Som e studies use da ta  for all age groups, but they  are either cross 

section data or tim e series data , w ith observations on d ifferen t ind iv iduals each year. 

T he com plications are that the effec t o f  anti-sm oking policies over the tim e cannot be 

cap tured  for the sam e ind iv iduals to  see the real im pact o f  sm oking  restrictions. In 

studies using aggregate level data , the im pact o f regula tions on the cigarette
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consum ption  is not en tirely  described . T h e ir  lim itation is that regu la tions o f  sm oking 

in public  places are included e ith e r as an index  variable o r grouped  in tw o  categories, 

w hich  does not allow  the exam ination  o f  the econom ic im pact o f  no-sm oking 

regu lation  in each location.

In addition, this chapter in tends to address an issue ignored by  all o the r studies 

to  date. T he econom ic im pact o f  leg islation  has been discussed  and  m odeled by 

H eckm an (1978). In his paper, he m ade the distinction betw een th e  im pact o f the 

leg islation  per se and the sen tim ent th a t the population o f  a certain  s ta te  m ight have in 

favor o f  o r against that legislation. In o th e r words, when the im pact o f  sm oking 

legislation on cigarette dem and is ana lyzed , one has to exam ine the q uestion  w hether 

the change in cigarette consum ption  is due to the an ti-sm oking regu la tion  that is 

passed  or because o f an underly ing  an ti-sm ok ing  sentim ent that ex ists  in a  state.

In this chapter I ex tend  H eck m a n ’s (1978) m odel a llow ing  for multiple 

endogenous dum m y variables and  co n stru c t a variable that cap tu res  the states’ 

sen tim en t in favor o f o r against sm ok ing . I w ill analyze the im pact o f  six  different 

regu la tions o f sm oking in various pub lic  places, including governm en t w ork sites, 

p rivate  w ork sites, restaurants, com m ercia l ch ild  day care, hom e ch ild  day  care, and 

o the r p laces, including the p u b lic ’s sen tim en t toward sm oking in the dem and  for 

c igarettes. U sing state level data o v e r  the period  1975 to 1995, I w ill ana lyze  w hether 

po lic ies restricting sm oking in p u b lic  p laces have an im pact on state  per capita 

c igare tte  consum ption.

T he answ er to this question  has im portant policy im plications. T he  general
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im pact o f  an ti-sm oking  regulations is considered  to be the first step in the fight fo r a 

sm oke-free society , and  it is as im portant as specific  p rogram s for d ifferen t age and  

o the r dem ographic categories. The m ajor con tribu tion  o f  this paper is the use o f  

H eck m an ’s (1976) m odel, w hich helps to  g ive  a m ore precise  quan tifica tion  o f  the 

effec t the an ti-sm oking  policies have on the d em an d  for cigarettes.

A nalytical F ram ew ork

In this section I develop  the em pirical m odel that w ill be used to estim ate  the 

im pact o f  state sm oking  restrictions on the consum ption  o f  cigarettes. T he  strategy  is 

to  estim ate the dem and  fo r cigarettes as a function o f  the price o f  c igarettes, incom e, 

and  o the r re levan t contro l variables.

It has been argued  in the literature that the  im pact o f  price is overestim ated  if 

sm oking  restric tions are no t included in the regression  eq u a tio n .74 R egulations that 

restric t sm oking  in public places represent an increase in the cost o f  cigarettes 

incurred  by sm okers, as they  have to adjust th e ir  sm oking  habits to com ply  w ith these 

ru les and  pay  additional fines if they  do no t respect them . T herefore, regulation  

ind icato rs are in troduced  in the dem and  equation  to cap tu re  the im pact that such 

restric tions have on c igarette  sm oking. Six dum m y variab les are added to  cigarette  

dem and  equation  to contro l fo r w hether a s ta te  regu la tes sm oking  in each  o f  the six 

locations considered  (governm ent w ork  sites, p rivate  w ork  sites, restaurants, 

com m ercial ch ild  day care , hom e-based child  day  care, and  o ther locations).

In analyzing  the im pact that regu lations have on the dem and fo r c igarettes,
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one needs to co n sid er one m ore factor that has been  largely  ignored in the literature. 

Sm oking levels vary  w idely  across states, and th a t m ay happen because there are 

d ifferen t attitudes tow ard  sm oking in s ta tes’ popu lation . In states with low  

consum ption levels, the sen tim ent tow ard sm oking  is stronger, and that m ay favor the 

passage of no -sm ok ing  regu la tion  in one o r m ore public p laces. T herefore, it is bo th  

the sentim ent tow ard  sm ok ing  and the presence o f  regu la tion  that can affect the level 

o f  consum ption o f  c ig are ttes . I include in the d em and  equation  six dum m y variables, 

each  representing a  regu la tion  of sm oking in a pub lic  p lace. The dum m ies take the 

value one w hen the correspond ing  regulation is passed . T he relevant policy  question 

tha t has to be an sw ered  is w hether the changes in the  dem and  for cigarettes is due to 

the presence o f regu la tion  o f  sm oking in public p laces o r to the sentim ent tow ard  

sm oking  that w ould  lead  to  a  decrease in cigarette consum ption .

The m odel d ev e lo p ed  by H eckm an (1978) app lies to cross-section data and  

allow s for the p resen ce  o f  only  one dum m y endogenous variable. In his m odel, the 

d iscrete  endogenous variab les (d;) are genera ted  by continuous latent variables 

crossing  thresholds (s;*). I ex tend  H eckm an’s (1978) m odel and  introduce six dum m y 

variables, each co rresp o n d in g  to one o f the six  regu la tions of sm oking in public 

p laces. H eckm an (1978) also  m entions the possib ility  o f  ex tending his m odel for the 

case  o f  m ultiple d u m m y  endogenous variables. H ow ever, h is scenario, in w hich each 

dum m y variable is g en era ted  by  a d ifferen t la tent variab le , does not apply to  our case. 

It is the sam e sen tim en t tow ard  sm oking that determ ines states to pass sm oking 

restric tions in d iffe ren t pub lic  places. O nly the th resho lds are d ifferent for each
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regulation, and they  d e te rm in e  w hich place is being regulated .

T he next s tep  in o u r analysis is to  develop a m odel fo r a panel data that 

captures the six sm ok ing  regula tions and to estim ate the state sentim ent tow ard 

smoking:

6

(15a) yit=  X litcci +  £  djitpj +  sit*Yi +  Eiit

6

(15b) Sit =  X 2itOt2 +  ^  djit8 j +  yitY2 +  £zi t
j = i

(15c) djit =  1 iff  sit* >  ptj, j  = 

djit =  0  o therw ise ,

where yu represents the  c igare tte  dem and in state i at tim e t, Sit* represents the anti­

sm oking sentim ent, w h ich  is no t observed, X la and X 2it represen t row vectors o f  

exogenous variables, £ut and  £2it represent the erro rs, djjt‘s represent the six 

regulations o f sm ok ing  in pub lic  places for state i at tim e t. In o u r model, j = 1 ,...,6  (j 

is an index for the six  no -sm oking  regulations in the six p laces above-m entioned), i = 

1 ,..., 50, and t =  1 9 7 5 ,...,  1995. A state passes legislation to restric t sm oking in a 

specific public location  if  the sentim ent passes a certain th resho ld , p.j, specific for that 

location. T he m odel assum es the  following:

(16) E(£ij) = 0, E(£ij2) =  CTij, E (£ n £ 2i) = crl2, j  = 1 6 ; i =  1 ,...,5 0 .

E(£ji£ji0 =  0 , fo r  j ,  j ’ =  I , . . . ,6 ; i * i \

The system  o f equations (15a) to (15c) can be written in sem i-reduced  form, w ith the

118

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

tw o dependent variab les on the left-hand side, and  all independen t variables on the 

right-hand side o f  the equation :

6

(17a) yit= X n t0 ii +  X 2it0 i2 +  ^  djtdtij + Vut
j = i 

6

(17b) Sjt = X ijt021 + X2it022 +  djittt2j + ^ 2i t
J =  I

(17c) djit = I iff  su* - Mj >  0, j  =  1 ,...,6 , 

djit = 0  o therw ise,

6

w here 0 ,, = cq / (1 - Y1Y2), 612  =  « 2Yi/ (1 - Y1Y2), ttij =  ^  (Pj +  Yi$jV (1 - Y1Y2),
j = i

6

021 = otiYz/ (1 - Y1Y2), 022 =  a 2/  (1 - Y1Y2), ^ 2j =  ]T  (5i +  Y2P j)/ (1 - Y1Y2),
j = 1

Vlit = (Eiit + YlE2it )/ (1 - Y1Y2), V2it = fe l t  +  Y2£lit )/ (1 - YiY2>-

The jo in t d is tribu tion  o f Vm and v 2it, h (v lit,V2it), is characterized  by the 

follow ing assum ptions:

E (v lit ) = 0, E (v2it ) =  0, E (v2,it ) = cou , E (v 22it ) =  CO22, E (v Iit v 2it ) = W12 •

In equation system  17(a)-17(c), the regression dum m ies are endogenous. Therefore, 

to write the m odel in the reduced  form , the dum m ies w ill be rep laced  by their 

expected value, w hich is Pjitfdju = 1 I Xnt X2it), p lus an e rro r  term . T he true reduced 

form s are obta ined  by assu m in g  that Pjit(djjt = 1 |X u t X 2it) ex ists, w here j  = 1 , . . . , 6 , 

and m ay be w ritten as fo llow s:
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(18a) y u — X nt0 |i +  X 2it0 i2 +  ^  Pjit^ij +  v iit ( dju—Pjit )7tij
y = i  / = i

(18b) Sit — X i i t 0 2 |  + X 2 i t 0 2 2  +  ^  Pjit^2j + v 2i t + ^  (djit — Pjit )^ 2j
y=l  y = l

(18c) djlt =  1 iff Sit - f i j > 0 , j =  1 , . . . , 6 ,

djit =  0  o therw ise,

6 6 

w here v lit +  ^  (djjt -  Pjit )7iij an d  V2i t +  ^  (djit -  Pjit )TC2j a re  the true errors o f  the
7=1 7 =  1

m odel.

T he condition o f  ex istence  o f  the  m odel is that the p robab ility  that djjt =1 is 

no t a determ inant o f  the even t in the sen tim ent equation, in o rder to ensure the 

ex istence  o f  Pjit- 75 In term s o f  the m odel, this condition becom es: n 2j =  0, j  = 1 ,.. .,6 .76 

T he condition  for the iden tifica tion  o f  the m odel is that there is at least one variable in 

Xut not included in X 2it, and at least one variab le in X 2U not inc luded  in X ut-77 The 

reduced-form  model can be w ritten  then:

6  6

(19a) y;t = Xut© 11 +  X 2it0 i2 +  ^  Pjidtij Vut +  ^  (djit—Pjit )Ttij
7 = 1  7=1

(19b) Sit =  X |jt02I +  X2itTt022 + v 2i t 

(19c) djjt = 1 iff sit* - Mj > 0, j  =  l , - - . ,6 , 

djit =  0  otherw ise.

T he above system  m ay b e  rew ritten  as follows:
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6 6

(1 9 ’a) yit=  X iit0 n +  X 2it0 i2 +  X  PJit7rU +  Vlit +  X  (djit — Pjit )7Tij
j = i  j = i

(19 b) Sjt =  Pj "+■ X |jt021 + X 2jt7t022 "+* ^ 2i t 

(19 ’c) djit =  1 if f  Sit* -  Mj >  0 ,  j  =  

djit =  0  o therw ise.

T he threshold , becom es the in tercep t in the sentim ent equation, and  is d ifferen t for 

each no-sm oking  regulation. T he level o f  Pj indicates which regulation  is passed  first. 

T he regulation  for w hich Pj is higher, hence, against which the sen tim ent is stronger, 

is passed  First.

E quation  (1 9 ’b) is estim ated  by  prob it and used to calcu la te  the sentim ent 

variable:

( 2 0 )  S  * it / t o 1/222 =  X u i 0 * 2 \  +  X 2it0  * 22,

w here 0 * n  = 0 2 i /w l/222 , and 0*22 — ©22 /co1/222 • P robabilities P jifs  are obtained

from  the pooled estim ated  p robability  P \  = P ( Y j  = 1 |X n ,X 2i) = ( P  u t, P  2it, P  3it,

P  4it, P  sit, P  6it)<’, w here P j it= P  (djjt = 1  | X iit,X 2it). T he estim ated  sen tim en t represents 

a com bination  o f  factors that characterize each state and determ ine the overall public 

attitude tow ard  sm oking. I include the variables used in the p revious chapter to 

analyze the factors that affect the tim e and the form  o f no-sm oking  regulation. By 

con tro lling  for d ifferen t pressure groups and o ther state attributes, I am  capturing  the 

“net” sentim ent, w hich m ay be in favor o f  o r against sm oking. T he  net affect o f 

d ifferen t pressure groups m ay change o v er tim e as a result o f new inform ation  about
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the negative im pact o f tobacco  on health and  o ther events.

W e replace s;t* and  dj;t‘s by the ir estim ated  expectations in equation (15a), 

w hich now becom es:

 ̂  ̂ '•> * n
(21) >'it= X lita ,  +  ^  P  jitPj +  s  *i[/a)l/‘22Y*i +  £ 1 it (djit - P  jit)Pj + (su /w 1 ”22 -

1=1 / = !

^ V c o '^ Y * !

A m ong the regressors in yki the price o f c igarettes is included, w hich is endogenous. 

E quation (21) represents the dem and for cigarettes, and an appropria te  estim ator is 

tw o-stage least squares. T herefore , the cigarette price is instrum en ted  by the cigarette 

excise  tax. Instrum ental variab les applied to  equation (21), y ields unique consistent 

estim ators o f  Gq, (V s, and y*i =  Yi /a V V - Equation (21) represents the m odel that 

w ill be used to estim ate the dem and for c igarettes and study the  im pact o f  the six 

regulations o f  sm oking in public  places.

Equation (31) describes a com posite-erro r m odel, w here the error term  is £n 

6 ^
+  (dji -Pji)(3j + (s;* /cdi/222 - s  *i/(D1/222)Y*i- The errors will be heteroscedastic and 

;= 1

serially  correlated. T o  co rrect fo r this, consisten t standard errors are com puted from 

the N ew ey and W est (1987) robust variance-covariance m atrix  estim ator.

T he  D ata

T he data used in th is p aper consist o f  a panel o f  cross-sectional, tim e-series 

da ta  for all 50 states in the U nited States. This section presents a description o f  the
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data  and the variab les used  in the em pirical m odel described  above.

The dependen t variab le is cigarette consum ption . The regressors in X n t are 

price, incom e, the p e rcen t o f  children u n d er eighteen  in state population, educa tion , 

the rate o f d ivorce, th e  ra te  o f  unem ploym ent, and  a political variable. The sen tim en t 

and  six indicators fo r the  six regulation o f  sm ok ing  in public places w ill be estim ated  

first by probit and then  inc luded  in the dem and  equation .

The cigarette  consum ption  and c igare tte  price data  com e from the T obacco

-JQ
Institu te’s annual com pila tion . The cigarette  consum ption  variable (C IG C O N S) 

represents the n u m b er o f  per cap ita  c igarette  packs. T h is variable is com puted  as the 

annual tax-paid sales o f  packs o f  cigarettes. T he cigarette  price (C IG PR IC E ) is a 

w eighted average o f  the prices o f single-pack, carton , and vending m achines sales, 

w here the w eights are  the fractions o f each in to tal sales at the national level. M ost o f  

the variation in c ig are tte  prices is due to  large d ifferences in excise taxes across 

states. The prices listed  in T obacco  Institu te’s pub lication  are reported as N ovem ber 1 

o f  each year. I fo llow  Y urekli and Zhang (2000) and  adjust cigarette prices fo r fiscal 

year t, which is ca lcu la ted  as five-sixths o f  the price in N ovem ber o f year t-1 plus 

one-sixth o f the p rice  in N ovem ber o f  year t. T he ad justm ent is m ade on prices from  

w hich the taxes are sub tracted , and then added  back fo r the respective year. S tate 

level cigarette taxes from  1975 to 1995 are availab le  through T obacco Institu te  

(1996).

I use in fo rm ation  on state regulation o f  sm oking  in public places, in troduced  

in the model as dum m y-variab les, w hich take the value one if the state passed
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regu la tion  in tha t year, and  zero  otherw ise. I have  data  on the regu la to ry  policies in 

six  pub lic  locations (e.g. w orksites, private w orksites , restaurants, com m ercial ch ild  

day  care , hom e-based  ch ild  day  care, and  o th e r  p laces ) . 79 The source o f the 

in fo rm ation  and  detailed  descrip tion on state regu la tion  o f  sm oking in public  places is 

p rov ided  by the S tate T obacco  A ctivities T rack in g  and  E valuation (ST A T E ) System , 

d eveloped  by  the C en te r fo r D isease Control and  Prevention  (CDC) in the O ffice on 

S m oking  and  H ealth , N ational C enter for C h ro n ic  D isease Prevention  and H ealth  

P ro m o tio n .80 T ab le  1 in C hap ter II shows the p ub lic  p laces that are regula ted  w ithin 

each, and  the tim e w hen the  regulations have been  passed.

S tud ies using state level data en co u n te r a problem  that m erits special 

considera tion . T he dependent variable is the annual per-capita sales o f  packs o f  

c igare ttes. S ales data  m ay not represent the actual state-level cigarette consum ption 

because o f  sm uggling . T axes vary w idely ac ross states, and that leads to large 

cigarette  p rice  d ifferences. T hese differences in c igare tte  prices encourage sm uggling 

activ ities from  low er to h igher tax states because o f  prospects o f large profits. Failing  

to accoun t fo r sm ugg ling  leads to  an overestim ation  o f  the price effect on  the dem and 

o f c igare ttes. T he  literature considers tw o types o f  sm uggling, casual (or short 

d istance) sm ugg ling  and  organ ized  (or long d is tance) sm ugg ling . 81

C asual o r  short d istance sm uggling is defined  as the activ ity  o f buying  

cigare ttes in a  n earby  state  w ith low er c igarette  taxes that are consum ed in a state 

w ith  h igher taxes. T hese  activ ities are incidental, and  occur w hen peop le take trips in 

neighbo ring  states. T he  seriousness o f short d is tance  sm uggling depends on the
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population living near th e  border betw een the states. T w o  variables are included  in 

the model to control fo r casual cigarette sm uggling, short distance im ports and short 

distance exports. F o llow ing  C haloupka and S affer (1992) and Yurekli and Z hang  

(2 0 0 0 ), short distance im ports are defined  as:

(22) SDIM PORTi =  ]T  Ky (Pricei -  Pricej),
J

w here SDIMPORTi represents the short d istance c igarette  im ports from the low er tax 

neighbor state j  to the h igher tax state i; Pricei is the c igare tte  price in the h igher tax 

state i; Pricej is the cigarette  price in the low er tax s tate  j ;  Kjj is the fraction o f  the 

population o f  the higher tax  state i living w ithin 2 0  m iles o f  the low er tax state j.

Short distance exports are defined  in a sim ilar w ay:

(23) SDEXPO RT; =  £  Kjj (Pricej -  P ricej)(PO Pj/PO Pj)
j

w here represents the short distance cigarette exports from  the low tax state i to the 

high tax state j  ; Kjj is the fraction o f the population in the low  tax state i living w ith in  

20 miles o f the border o f  the high tax state j ;  POPj and POP; represent the to tal 

populations o f  the high tax  and low  tax states, respectively . The short d istance export 

equation is w eighted by the  total population because the size o f the population o f  the

high tax state can affect the  level o f  cigarette sales in the low  tax state. In the case o f

the short d istance im port this is not a  concern, since the size o f the population o f  the 

low  tax state cannot have an im pact on the cigarette  sales in the high tax state.

The proportion o f  the border population, Ky and  Kjj, is calculated in as 

follows. First, in each sta te  the counties w ithin 20 m iles o f  the border w ith ad jacen t
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states are identified, and  the b o rd er population is estim ated  as the sum  o f  the 

popula tion  living in those coun ties . Second , the fraction o f  the b o rder population  is 

the ratio  o f  the border population  to  the total population o f  the base state.

T he long-distance sm ugg ling  variable is constructed  in a s im ilar m anner as in 

the previous literature and assum e that long-distance sm ugg ling  happens on ly  from

o->

N orth C arolina, V irg in ia and  K en tucky . “ Long d istance sm ugg ling  is defined  as the 

transport o f  cigarettes from  low  tax  states to high tax states fo r resale. T o  construct 

the long distance sm uggling  variab le , a  few  m ore assum ptions are necessary . First, 

N orth  C arolina and V irg in ia  share the long distance sm uggling  to all states w ithin a 

1000-m ile radius o f them , ex cep t K entucky, and all sta tes in the northeast and 

southeast. K entucky exports to the rem ain ing  states, except A laska and  H aw aii. States 

m ore than a 1000-m ile rad ius from  N orth Carolina, K entucky  and  V irg in ia are 

assum ed not to have long-d istance sm uggling. As a consequence , the states o f 

C alifo rn ia , O regon, W ash ing ton , A rizona, C olorado, Idaho, M ontana, N evada, N ew  

M exico , North D akota, U tah, an d  W yom ing are considered  states w ithou t long 

d istance sm uggling. A laska and H aw aii are assum ed not to have short d istance or 

long distance sm uggling.

For the im porting states, fo llow ing  the literature, the long  d istance sm uggling  

is calcu la ted  as:

(25) LD SM U G G LIN G j =  (Pricej -  P riceKY)

if  cigarettes are sm uggled  from  K entucky, and w here i is the index for states 

im porting  from K entucky;
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(26) L D SM U G G L IN G j = T B NC(Pricej -  PriceNC) +  T B VA (Price; -  P riceVA)

i f  cigarettes are sm ugg led  from  V irg in ia  and N orth C aro lina , an d  w here i represents 

the  index fo r the states im porting  from  N orth C aro lina and  V irg in ia ; TB is a w eight 

used  fo r states im porting  from  N orth  C aro lina and V irg in ia, w h ich  is the share o f  the

83production  o f  cigarettes in these sta tes com bined.

F o r K entucky, the long d istance  sm uggling is:

(27) L D S M U G G L IN G ky =  X  (P n c e KY -  P ricejX P O P j/P O P ky)
J

w here  j  is the index for the states im porting  from  K entucky.

F o r N orth C aro lina  and  V irg in ia , long d istance sm u g g lin g  is:

(28) LDSMUGGLINGj = £  TB ; (Price; -  PricejXPOPj /PO P;)
j

w here i is the index for N orth C aro lin a  and V irginia, and  j  is the  index for states 

im porting  from  N orth C aro lina  and  V irginia.

A dditional exp lanato ry  variab les included in the reg ression  equations include 

p e r  cap ita  incom e (IN C O M E ), w hich  is expected  to have a  neg a tiv e  sign, indicating 

tha t c igarette  is an in ferio r good. T h e  higher the incom e, the  lo w er the dem and  for 

c igarettes. T he percen t o f  young p eop le  under age o f  18 in the  state  (Y O U N G 18) is 

expec ted  to have a  negative sign, ind icating  that the m ore  ch ild ren  in a state, the 

low er the dem and  o f  c igarettes. A  political variable is in c lu d ed  to m easure the 

po litical p ressure tow ards o r ag a in st passing clean a ir law s. T he variable 

(D E M PR O P ) m easures to  w hat degree  the state contro ls all th ree  bodies o f the state 

g overnm en t (the assem bly , senate  an d  governorship). E duca tion  (E D U C A T IO N ) is a
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variable that represents the percen tage o f state’s popu la tion  w ith at least a bachelo r’s 

degree. T w o variables are in troduced  to cap ture  the stress at state level, 

unem ploym ent rate (U N E M PL ) and  the rate o f  d ivorces (D IV O R C E ). Tobacco 

production (T O B PR O D ) represen ts the pressure from  the ex istence o f  tobacco 

com panies in a state. T his variable represents the additional regressor that w ill be 

included in X 2a and not included  in X nt , to m eet the  identification cond ition  o f  the 

m odel. S tates w ith high level o f  production o f  tobacco  are m ore likely to have a 

positive sen tim ent tow ards cigarette  sm oking and  less likely  to im pose no-sm oking 

restrictions.

T he cigarette  price, per cap ita  income, cash from  tobacco, and short and  long 

distance sm uggling  variables are deflated by C o n su m er Price Index (1982- 

1984=100). T he source o f  each o f  the variables is g iven in A ppendix  B. Sum m ary 

statistics fo r the data used  in this study is presented in A ppendix  A and correlations 

betw een the variables are p resen ted  in Table 14. T he regression  equations also 

contain state dum m y variables.

Results

E stim ation o f  the P robit E quation  fo r S tates’ D ecision to R egulate Sm oking  in Public 
Places

T able 15 presents the resu lts from  the probit estim ation  o f  s ta tes’ decision  to  pass 

non-sm oking  regulations, using the pooled  data. T he m odel includes fixed  effects for 

the six regulations to allow  for d ifferen t thresholds fo r the sen tim ent tow ard  sm oking.
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T he results illustrate how  d ifferen t state-specific factors influence the  probab ility  that 

regu lations are passed in d ifferen t locations.

C igarette price has a negative effect on the probability  that s ta tes  w ill regulate 

sm oking  in public places. T he resu lts  indicate that w hen price is h igh, state revenue 

from  cigarette selling is an incen tive  that determ ines legislators to  postpone the 

passage o f  sm oking regulations. A  high per capita incom e has a positive  im pact on 

the probability  that sm oking  regu la tion  is passed. The positive re la tionsh ip  betw een 

per cap ita  incom e and the concern  about health standards is an expec ted  result. The 

unem ploym ent rate, d ivorce, the p roportion  o f dem ocrats and tobacco  production are 

negatively  correlated w ith the p robab ility  that sm oking  is regu la ted . H igher 

unem ploym ent and d ivorce rates p roxy  a h igher level o f  stress in s ta te  popula tion  and 

m ay induce people to sm oke m ore and oppose regulations o f  sm ok ing  in public 

p laces. D em ocrats represen t the dom inan t party  in Southern states w here tobacco is 

p roduced  and where sm oking  is m ore prevalent. Any m easure aga in st sm oking  m ay 

have an effect on the overall econom y  o f  those states and, therefore, legislators are 

m ore reluctant to pass regu la tions tha t restrict sm oking. The p resence  o f  tobacco 

com panies, proxied by the level o f  tobacco  production, represent a pressure that 

leg islators consider against the passage o f  sm oking restric tions. T he  resu lts from  the 

p rob it equation allow the estim ation  o f  the “net” sen tim ent tow ard  sm oking  at state 

level, because it is ca lcu la ted  as a  com bination o f the im pacts o f  various pressure 

g roups that lobby pro o r against no -sm oking  regulation.
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Table 14

Correlations Between the Regression Variables

Cigcons Cigprice Income Education Y o u n g lo  Divorce Unemployment Demprop Sdsm ug Ldsmug

Cigcons 1.00

Cigprice -0.60

Income -0.13

Education -0.05

Y o u n g lS -0.006

Divorce 0.20

U nemployment 0.09

Demprop -0.01

Sdsm ug -0.18

Ldsmug -0.35

1.00

0.16 1.00

0.08 -0.007 1.00

0.004 -0.09 0.07

-0.14 -0.17 -0.28

-0.18 0.06 -0.11

0.001 0.15 -0.09

-0.02 0.17 -0.17

0.23 0.03 0.07

1.00

0.08 1.00

0.05 0.12 1.00

-0.04 -0.02 0.12

0.02 0.004 0.06

0 .006 -0.01 0.04

1.00 

0.21 1.00

-0 .03 -0.03 1.00
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Table 15

R esults from the P robit E stim ation  o f  the Pooled D ata

Variable (1)

C IG PR IC E

IN C O M E

Y O U N G  18

E D U C A T IO N

U N E M PL

D IV O R C E

D E M PR O P

T O B P R O D

SD SM U G

L D SM U G

D U M M Y G O V

D U M M Y P R IV

D U M M Y R E S T

D U M M Y C O M

- 0 .001* * *

(0.0004)

0.77***
(0.06)

-0.0006
(0.0007)

(0.06)

-0.13***
(0 .01)

- 0 .0002* * *

(0 .00009)

-0.17***
(0.06)

-0 .0004***
(0.00004)

0.0003
(0.0004)

0.00005
(0 .0001)

0.24*
(0 . 10)

-0.38*
(0 . 10)

0 . 11*

(0 . 10)

-0.62*
(0 . 10)
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Table 15 -  Continued

V ariable (1)

D U M M Y H O M E -1.37*

(0.12)

D U M M Y O T H E R 0.60*

(0.10)

N um ber o f  observations 6300

L og-likelihood -2600.79***

N ote: ***-significant at 1% level; ^^-sign ifican t at 5% level; *-significant at 10% 
level. S tandard  errors are show n in parentheses. T he  dependent variable is R egulation 
=  (G O V L A W , PRIV LAW , R ESTLA W , C O M C A R E L A W , H O M C A R E L A W , 
O T H E R L A W ). T he model includes fixed effects for each o f  the six regulations.

T able 15 also reports the fixed effects fo r the six no-sm oking  regulations. The 

coeffic ien ts reported represent the thresholds o f  the p u b lic ’s sentim ent tow ards 

sm oking  above w hich states pass a certain no -sm oking  regulation . States pass first the 

regulation  with the higher threshold. A ccording  to T ab le  15, the dum m y for 

regulation  in o ther public places records the coeffic ien t w ith the highest value. The 

results in T ab le 15 above show  that the nex t h igher coefficien t is ob ta ined  for 

regula tion  in governm ent w orksites. The rest o f  the fixed  effects for the o ther no ­

sm oking  regulations record values in the fo llow ing  descend ing  order: restaurants, 

p rivate  w orksites, com m ercial ch ild  day  care, hom e-based  ch ild  day care.

In C hap ter III, when the possible in terdependence am ong the six no-sm oking  

regu la tions has been discussed, it is stated  that no-sm oking  regulation in o ther public
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places is passed by m ost states. Forty-three states regu la te  sm oking  in o ther public 

p laces, and forty-one states regu la te  sm oking  in governm en t w orksites (see T ab le  1, 

C hapter II). B ased on  the sam e statistical ev idence, on ly  tw enty-one states regu late  

sm oking in private w orksites , and  a decreasing  n u m b er o f  states regulate  sm oking  in 

restaurants, com m ercial ch ild  day  care, and hom e-based  ch ild  day care. T herefore, the 

resu lts from the p ro b it estim ation  o f  the pooled  data  confirm  the ordering o f  n o ­

sm oking regulations. T h e  p u b lic ’s sen tim ent tow ard  sm oking  in o th e r public p laces is 

very  strong in m ost o f  the states, these  locations are the m ost com m on places w here 

people meet w ith each  o th e r and the hazard o f  inhaling  cigarette sm oke is very high . 

T h e  thresholds for the  o ther no-sm oking  regu la tions indicate tha t the sen tim en t 

decreases in in tensity  tow ards sm oking  in those public p laces.

Estim ation R esults fo r the C igarette  D em and E quation

Table 16 p resen ts  the resu lts from  the estim ation  o f  the dem and equation  

using the six p red ic tions from  the p rob it estim ation . T o  avoid the endogeneity  o f  

cigarette price we use the c igarette  excise tax to instrum ent the price. Per cap ita  

consum ption o f  c igare ttes , c igarette  price, the excise  tax , and per cap ita  incom e are 

introduced in log form . T herefore , the estim ated  coeffic ien ts o f  price and incom e 

represent the price e lastic ity  and  incom e elastic ity  o f  dem and, respectively. T o  take 

advantage o f  the panel feature o f  the data, state fixed  effects have been included  in 

the regression. T he m odel has a com posite  error, w hich causes heteroscedastic ity  and  

serial correlation. T h ere fo re , fo llow ing  N ew ey and  W est (1987), I estim ate the
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Table 16

Results from  the E stim ation  o f  the D em and fo r C iga re tte s  Equation By Instrum ental
V ariab les

Variable (1) (2) (3)

C IG PR IC E -0.43*** -0 .39*** -0.40***
(0.07) (0 .03) (0.07)

IN CO M E -0 15*** -0.15***
(0.04) (0 .03) (0.05)

E D U C A T IO N 0.0000006 -0 .00002* -0.03***
(0.000004) (0 .00001) (0.01)

Y OU NG  18 0 .001*** 0 .001*** 0 .001**:
(0.0006) (0 .0002) (0.0007)

U N E M PL O Y M E N T -0.001 0 .006 -0 .001
(0.002) (0 .006) (0.005)

D IV O R C E 0.04*** 0 .04*** 0.04***
(0.008) (0 .005) (0.009)

D EM PR O P 0.05*** 0 .06*** 0.05***
(0.01) (0 .01) (0.01)

SD SM U G 0.00005 0 .00007 0.00008
(0.00008) (0 .0001) (0.0001)

LD SM U G -0.0006* -0 .0007*** -0.0003
(0.0004) (0 .0001) (0.0003)

SEN TIM EN T - - -0.04***
(0.01)

G O V LA W - -1 .33 -5.69
(47 .29) (30.07)

PR IV LA W - -0.01 4.31
(54 .66) (63.79)

RESTLA W - 0.61 1.04
(49 .42) (41.36)

C O M C A R E L A W - -2 .68 -3.75
(59 .01) (60.19)
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Table 16 -  Continued

V ariable (1) (2) (3)

H O M C A R E L A W 6.56 4.02
(21.51) (17.76)

O T H E R L A W - 1.15 3.02
(6.91) (3.79)

R -squared .90 .90 .90

N um ber o f observations 940 940 940

N ote: ***-significant a t 1% level; **-significant at 5 %  level; *-significant at 10% 
level. N ew ey and W est (1987) robust standard erro rs are show n in parentheses. T he  
dependent variable is the  log o f  per capita c igarette  consum ption . Cigarette excise  tax 
has been used to in strum en t cigarette price. A ll regressions include state dum m y 
variables.

dem and  for cigarettes using  a robust-errors procedure.

In colum n (1) o f  T ab le  16, the dem and equation  is estim ated w ithout the 

sentim ent variable and  th e  six no-sm oking regulations. T he  coefficient for C IG PR IC E  

is negative and sign ifican t, w hich indicates that the price elasticity  o f dem and is 1.43. 

T h is  means that w hen the  cigarette  price increases by 10 percent, the dem and  for 

cigarettes decreases by 4 .3  percent.

In co lum n (2) o f  T ab le  16, the dem and equation  is estim ated including the six 

no-sm oking regu la tions, bu t w ithout the sen tim ent variable. The coefficien t for 

C IG PR IC E  is now  -.39 . T h is  indicates a m ore inelastic  dem and and suggests that the 

cigarette consum ption is sensitive to the inclusion o f  the no-sm oking  regulations. T he 

resu lt confirm s the hypo thesis that ignoring no-sm oking  legislation from the dem and
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equation leads to an overestim ation o f  the im pact o f  cigarette price. The results also 

illustrate tha t the no-sm oking  regulations are insign ifican t and have no effect on 

cigarette consum ption .

In co lum n (3) o f  T able 16, the dem and  equation  is estim ated including both 

the six no -sm oking  regulations and the sen tim ent variable. The coefficien t for 

c igarette p rice  is negative and significant, and  ind icates a price elasticity  o f dem and 

o f  -0 .4 0 . T he  resu lt is in the range o f o ther studies that also found that the dem and for 

cigarettes is inelastic . F or every 10 percent increase in price, dem and for c igarettes 

goes dow n by  4  percent. W hen evaluated at m ean values, a 10 percent increase in the 

price o f  c igare ttes  leads to a decrease in c igarette  consum ption  o f 4.8 packs o f  

cigarettes p e r year for a person in the typical state. T he estim ated  coefficient for per 

capita  incom e is also negative and significant. T he result is in accordance w ith 

previous stud ies that found that cigarettes are an in ferio r good .83 As incom e increases 

the concern abou t the quality  o f  life and general health  increases and people consum e 

less cigarettes. In term s o f  the im pact, fo r every  10 percent increase in per cap ita  

incom e, consum ption  o f  cigarettes goes dow n by 1.5 percent, o r alm ost 2 packs o f  

cigarettes. E ducation  is another factor that is negatively  associated  with the dem and 

for cigarettes. T he  coeffic ien t for education is negative and significant, indicating that 

a h igher p roportion  o f  state population w ith  at least a bache lo r’s degree is associated  

w ith a low er p e r  cap ita  consum ption o f  c igarettes. T he results indicate that w hen the 

proportion o f  s tate  population  with at least a  bache lo r’s degree increases by 1 percent, 

per capita  consum ption  o f  cigarettes decreases by 3 percent, or 3.6 packs o f
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cigarettes.86 B y con trast, h igher d ivorce  rates and  a h igher proportion o f  D em ocrats 

lead to an increase in p e r cap ita  consum ption  o f  c igarettes. A one percent h igher 

divorce rate increases cigarette  consum ption  by  4  percen t, o r 4.8 packs o f  cigarettes. 

In states w here D em ocra ts  con tro l m ore bod ies o f  state governm ent, cigarette 

consum ption goes up by 5 percen t, o r  6 packs o f cigarettes. T his last result is 

consistent w ith earlier findings in C hap ter III, tha t states con tro lled  by  D em ocrats are 

associated w ith a low er p robab ility  that no -sm oking  regulations are passed  and, now, 

w ith a h igher c igare tte  consum ption . A possib le exp lanation  is the fact that Southern 

states that are con tro lled  by D em ocra ts, are also the  big tobacco  producers and a  large 

part o f the state incom e com es from  tobacco  sales and tobacco  industry , in general. 

T he  percentage o f  sm okers in those states is very high (see T able 3, in C hapter II), 

and  the coeffic ien t o f  D E M P R O P  m igh t capture th is fact.

N one o f the no -sm ok ing  regu la tions are s ign ifican t, and m ost o f  them  have the w rong 

sign. Previous studies have  reported  a negative sign  for these variables, indicating that 

the presence o f  sm ok ing  restric tions in public places decrease the dem and for 

cigarettes. T he variab le o f  in terest, SE N T IM E N T , w hich represents the innovation o f  

m y work in th is C hap ter, has a negative sign and  is significant. T o  calculate the 

m agnitude o f  the im pact o f  th is variab le  on the dem and  for c igarettes I m ultiply the 

coefficient o f  S E N T IM E N T  by its s tandard  dev iation  and  then by 100, w hich allow s 

m e to quantify  the im pact, in percen tage term s, o f  one standard  deviation  increase in 

the sentim ent tow ard  sm oking  on the per cap ita  consum ption  o f  c igarettes.87 I 

conclude tha t w hen a  one standard  deviation  increase in the sen tim ent tow ard
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sm oking increases, per cap ita  c ig a re tte  consum ption decreases by approx im ate ly  10 

percent, o r 12 packs o f  c igare ttes p e r  year. This result suggests tha t it is no t the effect 

o f  regulations per se that causes sm oking  to decrease, but ra th e r it is the p u b lic 's  

sentim ent tow ard  sm oking  that ex p la in s  w hy cigarette consum ption  is affected. S ince 

inform ation re la ted  to the d an g er o f  sm oking is available ev e ry  day, on all m edia 

channels, this likely  affects in d iv id u a ls ’ perception regard ing  cigarette  sm oking. 

M oreover this is likely  to be co rre la ted  with the general a ttitu d e  tow ard  sm oking  

specific w ithin each state, and  co n trib u tes  to the form ation o f  an underly ing  sen tim ent 

against sm oking. W hen we acco u n t fo r this sentim ent in the  d em an d  equation , the 

results show  that c igarette  co n su m p tio n  is affected by it, and  sm ok ing  regulations 

have no im pact on the quan tity  o f  c igare ttes  people are sm oking .

In T ab le 17 we replace th e  six  sm oking regulations by  an index, to avoid  the 

possible m ultico llinearity  am ong  th e  s ix  indicators o f  sm ok ing  restric tions in public 

places. T he index is ca lcu la ted  as an average o f the six estim ated  p robab ilities  (Pjjt(djjt 

= 1 1 X n t ,X 2iO) ob ta ined  from  th e  p rob it model o f  the poo led  data . T he  index is not 

significant, and  the results are s im ila r  to  those reported in T ab le  16. T he  coeffic ien t 

for SE N T IM E N T  is s ign ifican t and  negative, sim ilar to the  re su lt in T ab le  16. 

A ccording to T ab le 17, colum n (2 ), a  one standard deviation inc rease  in the sen tim ent 

tow ard sm oking  causes a decline  o f  9 percent, o r 10.8 packs o f  c igare ttes  per year, in 

per capita consum ption  o f c ig are ttes . A gain, this confirm s the  p rev ious find ing  that 

the decline in c igarette  dem and  is c au sed  by the pub lic ’s a ttitude tow ard  sm oking , and 

not by no-sm oking  regulations.
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Table 17

R esults from the E stim ation  o f  the D em and for C igarettes E quation 
By Instrum ental V ariab les (W ith O ne Indicator V ariab le  for 

R egulations o f  Sm oking in Public Places)

V ariable ( I ) (2)

C IG PR IC E -0.41*** -0 42***
(0.03) (0.03)

IN C O M E -0.18*** -0 u * * *
(0.03) (0.03)

E D U C A T IO N 0.000005 -0 09 ***
(0 .00001) (0.007)

Y O U N G  18 0 .001*** 0 .001**
(0 .0002) (0.0002)

U N E M PL O Y M E N T 0.001 -0.005
(0.003) (0.003)

D IV O R C E Q ^ 0.04***
(0.005) (0.005)

D E M PR O P 0 .06*** 0.05***
(0.01) (0.01)

SD SM U G 0.00008 0.00009
(0 .0001) (0.0001)

L D SM U G -0.0007*** -0.0004***
(0 .0001) (0.0002)

SE N T IM E N T - -0 03*** 
(0.01)

IN D E X 0.12 0.03
(0.10) (0.10)

N um ber o f observations 940 940

R -squared .90 .90

N ote: ***-significant at 1% level; **-significant at 5% level; ^ -sign ifican t at 10% 
level. N ew ey and W est (1987) robust standard  errors are show n in parentheses. The 
dependent variable is the log o f  per capita cigarette consum ption . T he I N D E X

139

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

variab le represents the average o f  the six estim ated probab ilities fo r the six 
regulations o f sm oking in pub lic  p laces. C igarette excise tax has been used to 
in strum ent cigarette price. All reg ressions include state dum m y variables.

C onclusion

In this C hapter, I p rov ide  an alternative analysis o f  the im pact o f  sm oking 

regulations on the dem and for cigare ttes. W hile the prim ary in ten t o f  these 

regulations is to protect non-sm okers from  the adverse health e ffec ts  o f  cigarette 

sm oke, they could affect sm okers as w ell. The restrictions im posed  on sm oking in 

public places m ay be perce ived  as an addition to the total co st o f  cigarettes. 

C om ply ing  with regulations (i.e. sm ok ing  outside o r in restric ted  areas only) causes 

an alteration o f sm oking  behav ior. T herefore , it is interesting to  investigate  this 

secondary  effect o f sm oking  restric tion  on the dem and for cigarettes. P rev ious studies 

concluded  that regulation o f  sm ok ing  in public places indeed  reduce cigarette 

consum ption.

U sing state-level data, o v e r a  period  o f  tw enty-one years, from  1975 to 1995, I 

investigate the im pact o f  sm ok ing  restric tions on per capita consum ption  o f  cigarettes. 

I ex tend  H eckm an’s (1978) m odel, and  estim ate the sentim ent tow ard  sm oking  that 

ex ists  in sta tes’ population. I m ake the d istinction betw een the effect o f  legislation per 

se and the state’s attitude tow ard  sm oking, in o rder to estim ate the true im pact o f 

sm oking  regulations in pub lic  p laces on cigarette dem and. U sing  a robust 

instrum ental variable estim ation  p rocedure, w e conclude that regu la tions o f  sm oking
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in public p laces have no im pact on the dem and  for cigarettes. M y resu lts  ind icate  that 

the sen tim ent tow ard  sm oking has a s ign ifican t and  negative im pact on p e r capita 

consum ption . O ne standard  deviation increase in the an ti-sm oking sen tim en t leads to 

a 10 percent decrease  in cigarette consum ption , o r approxim ately  12 packs of 

cigarettes per year.

141

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

CHAPTER V

T H E  IM PA CT O F  R E G U L A T IO N S  O F S M O K IN G  IN PU B L IC  PL A C E S 
O N  A L C O H O L  C O N SU M PT IO N

In the previous chap te r the focus w as on describing how  state regulations 

affect cigarette sm oking  in pub lic  places. Policy  m akers are concerned  w ith how 

effective no-sm oking po lic ies are in com bating  cigarette consum ption  am ong 

teenagers and am ong all sm okers, in general. U nfortunately, c igarettes are not the 

only  drug  that adversely  affects p eo p le ’s health . A lcohol and a num ber o f illic it drugs 

represen t some o ther health  hazards that put at risk  people of all ages.88

T he 1988 Surgeon G e n e ra l’s report provides ev idence o f  the strong

89correlation  between the use o f  c igarettes and the use o f other licit and illic it drugs. 

B ased on data from the 1995 N ational H ousehold  Survey on D rug A buse, the report 

show s that a h igher percentage o f  curren t c igarette  users are also using a lcohol and 

m arijuana com pared to nonsm okers in all age groups.90 This ev idence raises an 

in teresting  question about the econom ic rela tionsh ip  am ong cigare ttes  and  other 

drugs, and  the im pact tha t changes in the price o r public policies regard ing  one drug 

have on the use o f the o ther d rugs.

In particular, this essay  focuses on the econom ic rela tionsh ip  betw een 

cigarette  and alcohol consum ption . T he  econom ic literature investigates th is question 

based  on the cross-price effect o f  c igarettes on the dem and for alcohol and  vice versa.
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T he results so far present m ixed ev idence w ith regard to this re la tionsh ip .91 In 

this chap ter I a ttem pt to estim ate m ore accurate ly  the im pact o f cigarette p rice  on the 

consum ption  o f  alcohol by considering add itional variables in the dem and fo r alcohol 

equation. S im ilar to the w ork in C hapter IV  o f this research, I in troduce the no­

sm oking  regu la tions and the sentim ent tov/ard  sm oking  in the dem and for alcohol. 

Failing  to  account fo r no-sm oking regu la tions leads to an over-estim ation  o f  the 

cigarette  price effect on alcohol consum ption . M oreover, I m ake the d istinction  

betw een the im pact o f  legislation per se and the  p u b lic ’s underlying sen tim en t tow ard  

sm oking. S pecifically , I investigate w hether the estim ated sentim ent reflec ts an 

overall attitude tow ard  drug use in general, no t only cigarettes, w hich w ould  lead to a 

decrease in the dem and  for alcohol.

T he  p resence o f  no-sm oking regulations in the dem and for alcohol equation 

allow s m e to study  w hether the presence o f  sm oking  restrictions in public locations 

affects the quan tity  o f  alcohol that people consum e. An interesting question  is 

w hether sm okers, w hen forced to sm oke less, consum e more o r less a lcohol. It is 

im portan t to note tha t not all no-sm oking regu la tions are likely to have an im pact on 

the alcohol consum ption . Actually, I argue th a t the only  regulation that m ay have an 

im pact on the dem and  for alcohol is the regu la tion  o f  sm oking in o ther public  places, 

w hich restric ts sm oking  in bars, am ong o th e r locations. The theory developed  by 

C raig  and  V an N atta  (1977) explains the re la tionsh ip  between sm oking and  drinking 

by the fact tha t both habits are “ learned” and  practiced  in the sam e place, that is, in 

bars. T h is is the reason w hy I will include in the  dem and for alcohol equation  only
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the no-sm oking regu la tion  regarding o ther public p laces.

T here are a n u m b er o f  alcohol-related  regu la tions regard ing  alcohol that m ay 

affect the alcohol consum ption . The m ajo r d iffe ren ce  betw een no-sm oking 

regulations and a lcoho l-con tro l regulations is that the  la te r are more uniform  across 

states, and they w ere p assed  at the federal level befo re  the  1990s. The m ost im portant 

alcohol regulation  is the m inim um  legal d rinking  age, w hich was passed by the 

federal governm ent in 1984 and  which all states w ere req u ired  to enforce it by 1987.92 

O ther alcohol con tro l po lic ies include regulations o f  d riv ing  under the influence, 

lim iting o r  p roh ib iting  advertising  o f  alcoholic b everages, lim iting o r reducing the 

num ber o f  sales o u tle ts  and  lim iting the days and  hours during which alcoholic 

beverages can be so ld , p rin ting  w arning signs an d  w arn ing  m essages with all 

advertising.9  ̂ T he ev id en ce  show s that these po licies have no significant im pact on 

alcohol consum ption , and  som e of them  lead to g rea te r  alcohol abuse.94 The only  

policy that proves to  be som ew hat effic ien t in red u c in g  the alcohol consum ption is 

im posing alcohol ex c ise  taxes, which vary from  state to  sta te  and  over time. H ow ever, 

econom ists find  co n sis ten tly  that alcohol dem and  is ine lastic  and negative, w hich 

indicates that a lcohol consum ption  declines only  s lig h tly  w hen the price o f alcohol 

increases. S ince alcohol regula tions do not vary too m uch  across states, and they are 

passed w ell before the  1990, w hen the data used for th is s tudy  starts, they w ill not be 

considered and w ill no t be included in the dem and fo r alcohol equation. T he results 

will not be affected  by the  non-inclusion o f  alcohol regu la tions because they. T he 

only policy  that is cap tu red  is state alcohol excise tax , w hich  is included in the price
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o f alcohol. T he a lternative  approach  is to use the no -sm o k in g  regu la tions to construct 

a sentim ent variable, w h ich  I use in the regression  an a ly sis . H ealth  concerns with 

cigarette consum ption  m ay  reflec t broader concerns reg a rd in g  the consum ption o f 

cigarettes, alcohol, and d rugs.

The m edical lite ra tu re  provides ev idence that there  is a biological and 

psychological connec tion  betw een  alcohol use and  c igare tte  sm ok ing .93 A num ber o f 

m edical studies p rov ide a lte rna tive  explanations for the  fact that sm okers are m ore 

likely to consum e a lcoho l, and  vice versa. O ne theory  in d ica tes  a  com m on addictive 

personality pattern , w h ile  an o th er derives from  the observ a tio n  that sm oking and 

drinking m ay be “ lea rn ed ” in the same tim e, in bars o r  o th e r public places.96 

H owever, these theories do  n o t indicate the nature o f  the re la tionsh ip . In other w ords, 

they do not specify  w h e th e r alcohol and cigarettes are su b stitu tes  o r com plem ents in 

consum ption.

Previous w ork  in th is area has concentrated on the  e ffec t o f  a  price increase o f 

cigarettes on the a lcoho l consum ption  and vice versa. T h e  potential effect that 

sm oking restric tions in p u b lic  p laces m ay have on a lco h o l consum ption  has been 

largely ignored. As d iscu ssed  in previous chap ters, sm o k in g  regulations are an 

additional cost to sm okers w ho  need  to adjust their b eh av io r w hile  at work, o r in 

restaurants, as w ell as in a  n u m b er o f  other public places. S in ce  som e o ther drugs m ay 

be more accessib le at a  ch eap er price, especially  in th o se  states im posing severe 

restrictions on sm oking , som e sm okers m ay be tem p ted  to substitu te  alcohol for 

cigarettes, and only  in th o se  situa tions in w hich the sub stitu tio n  can  be m ade easily.
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Previous resu lts show  m ixed  evidence regarding the nature o f  the relationship 

betw een consum ption  o f  cigarettes and  alcohol.97 Goel and M orey  (1995) estim ate the 

dem and for c igare ttes  and  liquor using a panel data o f  U .S. states for 1959-1982. 

T hey  find tha t c igare ttes and liquor are substitutes in consum ption . Jones (1989) 

obtains the opposite  resu lt using aggregate quarterly  expenditure da ta  for the U.K. for 

1964-1983. H e estim ates the cross price elasticity betw een tobacco and four 

categories o f  a lcoho lic  drinks, and he finds the strongest com plem entarity  between 

tobacco and  spirits.

Farrelly  et al. (1999) study the relationship betw een the use of tobacco, 

m arijuana, and  alcohol fo r a nationally  representative sam ple o f  youths (ages 12 to 

20), and young adults (ages 21 to 30) from  the 1990-1996 N ational H ousehold 

Surveys on D rug  A buse. T hey use m easures o f the real price o f  beer, the real price o f 

cigarettes, m arijuana  possession  arrests over total arrests and  cannabis eradication 

(used as a p roxy fo r the m onetary  price o f  m arijuana), and they  estim ate probit 

equations to estim ate  the probability  o f  using each substance. A nalyzing  cross-price 

effects, they conclude  that tobacco, m arijuana and alcohol are econom ic com plem ents 

am ong youth. T h ey  find  that h igher cigarette and beer prices decrease the probability 

that youths use m arijuana.

D ecker and  S chw artz  (2000) investigate the econom ic and social relationship 

betw een c igare tte  and  alcohol consum ption. They use individual-level data from the 

Behavioral R isk  F ac to r Surveillance System  and estim ate both ow n and cross-price 

elasticities. T he  resu lts  show  that h igher alcohol prices decrease both alcohol
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consum ption  and sm oking partic ipation , w hich suggests that c igare ttes and alcohol 

are com plem ents. H igher c igarette  prices tend  to decrease sm oking  participation but 

increase drinking, indicating that c igare ttes and alcohol are substitu tes.

I use the m odel developed  by H eckm an (1978), and  ex tended  in C hapter IV o f 

th is research, to investigate the im pact tha t no-sm oking regu la tions have on the 

dem and  for alcohol. In addition , I use the sentim ent variable and  probability  that 

states regula te sm oking in o ther pub lic  p laces estim ated in C hap ter IV  and introduce 

these m easures in the dem and for alcohol equation. As in the case  o f  the cigarette 

dem and  regression analysis, I investigate  w hether the inclusion  o f  no-sm oking 

legislation and the sen tim ent variab le im proves the cross price e ffec t in the alcohol 

dem and  equation. M oreover, the sen tim en t variable tha t I co nstruc t in the previous 

C hap ter m ay reveal that the p u b lic ’s concern  w ith the health  consequences o f  

c igarette  sm oking are part o f  a  b roader concern w ith the health  consequences o f 

cigarette , alcohol, and drug (licit and  illicit) use.

In this analysis, I use an ind iv idual-level data from  the B ehavioral R isk Factor 

S urveillance System  (B R FSS), w hich spans the period 1990 to 1995 and  contains 

in form ation  on 468,781 ind iv iduals in 46 states. This data  set has the advantage that it 

reports alcohol and cigarette  consum ption  for each ind iv idual participating  in the 

survey. S tudies that use aggregate  sales data  may be b iased  because  o f  inter-state

98sm uggling  unless it can be con tro lled  fo r in the em pirical analysis. T he detailed 

in form ation  provided by the B R FSS data allow s m e to  estim ate  both  the dem and for 

c igarettes and  alcohol. M oreover, the survey  reports the gender o f  the respondents.
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B ecker and  M urphy (1988) acknow ledge  the addictive nature o f  c ig are tte  sm oking, 

and  the fact that men and w om en resp o n d  differently  to sm oking po lic ies  and  have 

d ifferen t sm oking behaviors. T he sam e patterns are observed for all o the r drugs, and 

the g ender differences are accen tua ted  by  the additional health risks th a t w om en face, 

such as the high risk o f  drug use d u rin g  pregnancy. C onsequently , I w ill estim ate the 

dem and  for the two drugs for m en and  w om en, separately, to d e term ine  if  there are 

any  d ifferen tial effects.

In the next section I rev iew  the  m ethodology used fo r m y s tudy . In the third 

section , I present the data used in m y  analysis , and the last tw o sec tions contain  the 

resu lts and  the conclusion o f  this essay , respectively .

M ethodology

T he m ethodology used to s tu d y  the im pact o f cigarette p rice  and  no-sm oking  

regulation  on the dem and for a lcohol is s im ila r to the one developed  in C hap ter IV. 

As H eckm an (1978) pointed o u t, in o rd e r to study the effec t o f  no-sm oking  

leg islation , one needs to consider the underly ing  sentim ent aga in st sm ok ing  tha t a 

s ta te ’s population m ight have. C o n sequen tly , to analyze the true im pact that no­

sm oking  regulation has on alcohol consum ption , we need to d istingu ish  betw een the 

effects o f  legislation per se and the  s ta te ’s sentim ent tow ards sm oking , w hich m ay be 

re la ted  to  alcohol consum ption. In s ta tes  w here sm oking and  d rink ing  prevalence are 

low , the presence o f no-sm oking regu la tions  m ay proxy the an ti-sm ok ing  sentim ent, 

and  possib ly  a more general a ttitude o f  the state tow ard tobacco, a lcoho l and drugs.
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T he low  level o f  cigarette and  a lcoho l d em and  m ay be determ ined  ju s t  by  this an ti­

d rug  sen tim ent that the popula tion  has and  not by the passage o f  no-sm oking  

regu la tion . T hese regulations m ay n o t affec t c igarette consum ption a t all, bu t rather, 

the levels o f  cigarette and  alcohol co n su m p tio n  determ ine the regu la tions that states 

pass.

T he m odel used to analyze the  re la tionsh ip  between the d em and  for alcohol 

and  no-sm oking  regulation is s im ila r to  the one developed in C hap ter IV . H ow ever, 

the notable  difference is the fact tha t in th is chap te r I use ind iv idual-level data. M ost 

o f  the variables represent personal characteristics, while the sen tim en t tow ards 

sm oking  is the same for all in d iv iduals  in one state, in each year. T herefo re , to 

estim ate  the anti-sm oking sen tim en t, I use state-level data. In fact, the  sen tim ent 

equation  is the same as in the p rev ious chap ter.

T he m odel that is used  to  es tim a te  the dem and for alcohol is:

(29a) yki =  Pi + XikjGu +  PjiTtlj +  S; Y*i +Vn + (djj- Pjj )7t[j .

T he  sen tim en t variable in equation  (29a) is estim ated  from the fo llow ing  equations: 

(29b) Sj =  (J.j +  X2i©22 +  ^2i 

(29c) dji =  1 iff sit* - H j> 0 , j =  1 ,...,6 , 

dji =  0 otherw ise.

w here  ykj represents the dem and  fo r a lcoho l fo r individual k, k = 1, . . . ,  n;, in state i, 

j = l , . . . , 6  is an index fo r the sin  n o -sm o k in g  regulations, and Si* rep resen ts the latent 

sta te-specific  anti-sm oking sen tim en t variab le . T he cigarette price is rep resen ted  by p-, 

and  is inc luded  in equation (29a) to  es tim ate  the cross-price effect. X [kj is a vector o f
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personal characteristics that vary fo r each  ind iv idual in the survey, including  

indiv idual incom e, age, education, w ork ing  status, m arital status, race, and gender. 

T he  alcohol price is also included in Xikj. X 2j is a row  vector o f  sta te-specific  

variab les, w hich includes cigarette p rice , state average per capita  incom e, state 

production  o f  tobacco, the  percent o f ch ild ren  under the age 18 in s ta te ’s popula tion , 

the percent o f  state population  with at least a  bache lo r’s degree, unem ploym ent rate , 

d ivo rce  rate, the degree o f  control o f  s ta te  governm ent bodies by the D em ocratic 

Party , short d istance and  long d istance sm ugg ling  m easures, and six no-sm oking  

regula tion  fixed effects (see Table 15, C h ap te r IV). Vn +  (djj— Pj£ )7iijand v2j represent 

the errors, and  dj; is a dum m y variable rep resen ting  the no-sm oking in o ther public  

p laces fo r state i. Pjj represents the p robab ility  tha t the no-sm oking regulation dum m y 

is equal to one, djj =  1, w hich is estim ated from  equation  (29b). The jo in t d istributions 

o f  Vijt and  v 2j[, h(vijt,v2it) are characterized  by  the fo llow ing assum ptions:

H (viit ) = 0, E (v2it ) = 0, E(v2iit ) =  CO] j , E (v 22it ) =  co22, E (v ,it v 2i[ ) = (0 | 2 .

A  state passes legislation in a certa in  public location if  the sentim ent passes a 

certain  threshold, p.j, w hich is specific fo r each  location. C om pared to the m odel in 

C h ap ter IV, there is an additional cond ition  that has to be im posed to ensure that the 

m odel exists. T he sen tim ent tow ards sm ok ing  is specific to each state and  is 

determ ined  by factors that characterize tha t state. Therefore, the vector o f  personal 

characteristics should  no t be am ong the reg resso rs  in the sentim ent equation. F or th is 

reason , the cond ition  is: 0 2i =  0.
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T he sentim ent eq u a tio n  (29b) is estim ated  by probit, using the  pooled  

inform ation  on regu la tion  dum m ies. I use 0 * 2 2  to  es tim ate  the sentim ent variab le  as 

follow s:

(30)  S * i  / ( o l /2 22 = X 2 i 0 * 2 2 ,

w here # * 2 2  = On /co1/222 • ^ j i ’s represen t the estim ated  p robab ilities that the regu la tion  

dum m ies take the value one and  are obtained from  the p rob it estim ation o f  equation  

(29b).

Equations (29b) an d  (29c) are used to estim ate the sen tim ent variab le and  the 

probabilities that regu la tion  dum m ies are equal to one. A s I explained  earlie r, I w ill 

inc lude only  the no -sm o k in g  regulation in o ther pub lic  p laces in the d em and  for 

alcohol equation. T his is th e  on ly  regulation that m ay affec t the alcohol consum ption . 

T herefore , Sj*and djj are rep laced  by their estim ated  expec ta tions in the in itia l dem and  

for alcohol equation that has to be e s tim a ted ":

(31)  yk i  =  Pi +  XikjCXi +  P  j jp j  4- ( 5  * ; / t O l/_22 )Y*l +  e !i +  (d j i  ~P j i )P j  +  (Sj / 0 ) , / -  22 ~ 

S  * i /C 0 1/22 2 )Y * l-

In the above equation, pi rep resen ts the cigarette price and  P jj is the p robab ility  that 

no-sm oking  regulation in o th e r public places is equal to one. The only  variable 

included  in X2ki that appears in the  initial dem and equation  is pj, which is necessary  to 

estim ate the cross price e ffec t o f  c igarettes on the dem and  for alcohol.

Am ong the reg resso rs  in Xikj the price o f  a lcohol is included, w hich  is 

endogenous. The above equation  represents the dem and  for alcohol, and  an
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appropriate e s tim a to r is tw o-stage least squares. T herefo re , the  alcohol price is 

instrum ented  by  the a lcohol excise  tax. Instrum ental variables applied  to equation

(31)  yields un ique consis ten t estim ators o f cq, (3j‘s, and  y * i  = Yi / c o 1/222- E quation (31) 

represents the m odel th a t w ill be used  to estim ate the  dem and for a lcohol.

E quation  (31) describes a com posite-erro r m odel, w here the erro r term  is 8u

+  (djj -P jO p j +  (Sj’ /coi/222 - s  *i/co1/222)Y*i- The erro rs  w ill be heteroskedastic  and 

serially  corre la ted . T o  co rrect fo r th is, consistent standard  erro rs  are com puted  from 

the N ew ey and W est (1987) robust variance-covariance m atrix  estim ator.

T he sam e m odel and the  sam e procedure w ill be used to estim ate  the cigarette 

dem and equation , u sing  the B R FSS data. The survey  includes data on cigarette 

consum ption  fo r ind iv iduals w ho reported  that they  sm oked  in the  past th irty  days, 

w hich w ill be the dependen t variable, ykj, in equation  (32).

(32) yki = Pi +  XikjCq +  ^  P  jiPj +  ( s  *i/(01/-22 )Y*l + £ li +  ^  (dji - P  ji)(3j + (Si
j = i  j = i

/t0 1/-22 I -

T herefore, the re la tionsh ip  betw een cigarette consum ption  and  all six no-sm oking 

regulations is e s tim ated , in o rd e r to  check  the resu lts  ob ta ined  in the previous chapter.

The D ata

T he analysis uses a repeated  cross-section  o f  ind iv idual-level data  available 

through the  B ehav io ra l R isk  F acto r S urveillance  S ystem  (B R FSS), w hich is 

coordinated by the  C en ters  fo r D isease  C ontrol and  P reven tion . T h e  sam ple includes
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data  on 468,781 individuals from  46  U .S. states, over a  period  o f  6 years, from  1990 

to 1995.

A lthough the B R FSS su rvey  includes individuals from  all 50 states, 

inform ation  in only 46 states is used  in this study. For the purpose o f  the analysis in 

th is essay, I merge the B R FSS d a ta  w ith a num ber o f  o ther sta te-specific  variables, 

including  the price o f  a lcohol, the  price o f  cigarettes, and  state no-sm oking 

regulations. D ata for the price o f  alcohol are not available for the  sam ple period for 

H aw aii, M aine, New Jersey, and  R hode Island. Therefore, these states have been 

excluded  from  the study.

T he BRFSS is a s ta te-based  surveillance system  that collects inform ation 

about risk  factors causing  chron ic  d iseases and death .100 D ata are co llected  through 

random  telephone in terview s and  p rov ide inform ation on several risk  behaviors for 

adults o f ages 18 and older. T he report starts in 1984, when 15 states partic ipated  in 

the survey, and continues until p resent. M ore states participate each year and 

beginning w ith 1994 all 50 states p rov ided  survey data as part o f  the B R FSS. Sample 

sizes vary from  476 in 1984 fo r Ind iana to  3988 in 1992 for C aliforn ia . Beginning 

w ith 1991, the sam ple in each s ta te  inc luded  at least 1178 persons. Inform ation about 

sm oking  and alcohol consum ption , am ong o ther risk behav io rs101, is reported  by sex, 

age groups, education, and  race.

A nnual surveys betw een 1990 and  1995 are com bined  in a  pool o f  cross 

sections to  estim ate dem and  equations fo r tobacco and alcohol. T he survey  is a 

repeated  cross-section rather than  longitudinal because the respondents are
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in terv iew ed on ly  once. T herefore, the inform ation on tobacco an d  alcohol use 

behavior is co llected  at one point in tim e and  does not report ev idence on changes in 

behav ior o v er tim e for the sam e group o f individuals. The d isadvan tage o f  this data 

set is that it is not a panel and  tha t I do not have inform ation on the  ind ividual’s 

c igarette and  alcohol consum ption  on the years prior to o r after the  survey  year. 

T herefore, I am  able to estim ate the short-term  own and cross-price elasticities; the 

econom ic theory  suggests that the long-term  elasticities w ould be la rg e r .102

T he B R FSS data se t includes inform ation on sm oking and  d rin k in g  behavior 

for each indiv idual. Specifically , each person  in the survey is asked w h e th e r he or she 

has consum ed  cigarettes and alcohol in the past thirty days. If the an sw er is positive, 

that person is considered  a current sm oker o r  drinker. For each d rin k e r and  for each 

sm oker, the survey  indicates the num ber o f  drinks in the past m onth and  the number 

o f c igarettes per day in the past m onth , respectively, that the ind ividual has 

consum ed. T hese  tw o indicators w ill be the dependent variables in the following 

analysis, the num ber o f  alcohol drinks p e r day  (A LCCO N S) and  the  num ber o f 

cigarettes sm oked  per day (C IG C O N S). The survey prov ides dem ographic 

inform ation on each individual partic ipa ting  in the survey, in c lu d in g  sex, age, 

w orking status, m arital status, and level o f education.

T he survey also provides in form ation  on the state o f  res id en ce  for each 

ind iv idual, w hich allow s the addition o f  o the r state-specific variables. Specifically , I 

m atch the B R FSS data to the average p rice  o f  a pack o f  cigarettes in  each  state and 

year, w hich is reported  by the T obacco  In s titu te .103 The cigarette p rice  (C IG PR IC E ) is
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a w eigh ted  average o f the prices o f  s ing le -pack , carton , and vending m achines sales, 

w here the w eights are the fractions o f  each  in to tal sales at the national level. M ost o f 

the  variation in cigarette prices is due  to  large differences in excise  taxes across 

s ta te s .104 T he  prices listed in T obacco  In stitu te ’s publication are repo rted  as 

N ovem ber 1 o f  each year. I follow  Y urek li and  Z hang  (2000) and adjust c igarette  

p rices for fiscal year t, w hich is ca lcu la ted  as five-six ths o f the price in N ovem ber o f 

y ear t-1 p lus one-sixth o f  the price in N o v em b er o f  year t. The adjustm ent is m ade on 

prices from  w hich the taxes are sub trac ted , and  then added back for the respective 

year. S tate level cigarette taxes from  1990 to 1995 are available through T obacco  

Institu te  (1995).

I also add to the initial data  set a m easure  o f the price o f alcoholic beverages 

(A L C P R IC E ), w hich is based on the A m erican  C ham ber of C om m erce R esearchers 

A ssociation  (A CCRA) Inter-C ity C o st o f  L iv ing  In dex .103 The A C C R A  index  is 

based  on prices for many products so ld  by reta ile rs in 240-280 “m iddle m anagem ent” 

c ities  per quarter. Follow ing G rossm an, C haloupka  and Sirtalan (1998), D eck er and 

S chw artz  (2000) and others, I use the p rice  o f  beer in the third quarte r o f every  year 

as a p roxy for the “average” price o f  a lcoho lic  b ev erag es.106 For m any o f the six  years 

inc luded  in this sample, A C C R A  does no t p rov ide  inform ation on beer prices fo r any 

a rea  in H aw aii, M aine, N ew  Jersey , and  R hode Island. Therefore, these sta tes are 

ex c luded  in the following analysis. T he beer p rice in the ACCRA data  is based  on the 

p rice  o f  a  s ix -pack  o f B udw eiser o r M ille r L ite. T he  state price o f beer is estim ated  by 

w eigh ting  the  prices in each c ity  w ith in  a state by that c ity ’s estim ated  1990
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population . Both the p rice  o f  beer and  the price o f  c igare ttes  are defla ted  by the 

C onsum er Price Index (C PI, base year: 1982-1984=100). In o rder to  determ ine the 

price elasticities and c ro ss-p rice  elasticities o f dem and fo r alcohol and cigarettes, the 

price and  consum ption  variab les are en tered  in logarithm ic form .

I also m atch in fo rm ation  on state regulation o f  sm ok ing  in public places w ith 

the B R FSS data by s ta te  and  by year. N o-sm oking regu la tions are in troduced  in the 

m odel as dum m y-variab les, w hich take the value one if  th e  s ta te  passed  regulation in 

that year, and zero  o th erw ise . T h e  data  on regu la to ry  po licies cover six public 

locations (e.g. w orksites, p rivate  w orksites, restaurants, com m ercia l ch ild  day care, 

hom e-based  child  day  ca re , and  o the r p laces).107 T he sou rce  o f  this inform ation and 

deta iled  descrip tion on sta te  regu la tion  o f  sm oking in pub lic  p laces is provided by the 

S tate T obacco  A ctiv ities T rack in g  and Evaluation (S T A T E ) System , developed  by 

the C en ter for D isease C on tro l and  Prevention (C D C ) in the  O ffice on Sm oking  and 

H ealth , N ational C en te r fo r C hron ic D isease P reven tion  and  H ealth  P rom otion .108 

T able 1 in C hapter II show s the public  places that are reg u la ted  w ithin  each state, and 

the date w hen the regu la tions have been passed.

A dditional exp lan a to ry  variables included in th e  regression  equations to 

contro l fo r factors th a t are likely  to affect the dem and  fo r alcohol and cigarette 

dem ands are per cap ita  incom e (IN C O M E )109, age o f  each  indiv idual in the survey 

(A G E ), a dum m y variab le  fo r the  wom en in the su rvey  (FE M A L E ), a dum m y 

variab le fo r black (B L A C K ) people, and people o f  o th e r  races (O TH R A C E ). To 

con tro l for the education  o f  ind iv iduals in the survey, I in troduce  dum m y variables for
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people w ith high school education (H IG H SC H O O L ), fo r peop le with som e years o f  

college education (SO M EC O LL EG E), and fo r those w ith a  bachelor’s degree 

(C O LLEG E). T he B R FSS data also contains in fo rm ation  on em ploym ent status. 

Therefore, I in troduce in the dem and equations con tro ls fo r unem ployed individuals, 

m aking d istinction betw een people who have been ou t o f  w ork  for less than a year 

(U N E M PLO N E) and people who have been unem ployed  fo r m ore than one year 

(U N E M PL M O R E ). T his w ay, I am able to s tudy  the d ifference in cigarette and 

alcohol consum ption  beh av io r between people w ho are tem porary  unem ployed and 

people w ho cou ld  not find  a job for a  longer period  o f  tim e. The distinction is 

im portan t because it illustrates whether being  unem ployed  fo r a  long period o f tim e 

increases the stress level and  leads to a h igher level o f  cigarette and alcohol 

consum ption. B esides the unem ploym ent dum m ies, I con tro l for the em ploym ent 

status o f  indiv iduals w ho  stay  home (H O M E M A K E R ), students (STU D EN T), and 

retired  individuals (R E T IR E D ). Finally, the regression  equations also include 

dum m ies for m arital status, including divorced ind iv iduals (D IV O R C E), people w ho 

are w idow ed (W ID O W E D ) o r separated (SE PA R A T E D ), and those with other status. 

I expect that the em p loym en t status and m arital sta tus w ill in fluence the dem and for 

alcohol and cigarettes. F o r exam ple, individuals w ho  are unem ployed or d ivorced 

m ay experience a h igher level a stress than persons w ho have a job  o r a stable 

relationship  o r m arriage. Therefore, I expect that U N E M P L O Y M E N T , D IV O R C ED , 

and SE PA R A T E D  variab les have positive coeffic ien ts in the dem and  equations. Y ear 

and region dum m ies are also  included in all regression  eq u a tio n s .110

157

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

D escriptive S tatistics o f  D ependen t and  Independent V ariables

Table 18 p resen ts  the descriptive sta tistics on alcohol and cigarette  

consum ption, w hich are the  dependen t variables in the tw o dem and eq u a tio n s .111 In 

the first panel, the first co lum n reports that a lm ost 50 percent o f  the sam ple has 

consum ed alcoholic beverages in the past m onth . A m ong those w ho reported  

drinking, the average consum ption  is 19.05 drinks p e r m onth. The last tw o co lum ns 

o f  the top panel show  th a t m ore m en reported d rink ing  than w om en. A lm ost 60  

percent o f the m en in the sam ple have had a d rin k  in the past m onth, com pared to 

on ly  41 percent o f  w om en. M ale drinkers have had  an average o f 26 drinks in the past 

m onth, while fem ale d rinkers average alm ost 12 d rinks per month.

The second panel o f  T ab le  18 describes sm ok ing  consum ption in the sam ple. 

T he data show that app rox im ate ly  26 percent o f  the  adu lt population sm okes, and  the 

average cigarette consum ption  am ong sm okers is a round  19 cigarettes per day. In 

addition, 27.5 percent o f  m en have reported that they  sm oked, com pared  with 24.6 

percent o f the w om en in the  sam ple. M ale sm okers consum e a pack o f  c igarettes per 

day (20.8 cigarettes), w hile  w om en consum e an average  o f  17 cigarettes per day.

D escriptive sta tis tic s  for the independent variab les from the B R FSS data  are 

presented in A ppendix  C. O n average, a six-pack o f  b eer costs $2.76 over the sam ple 

period, while a pack  o f  c igare ttes  costs approx im ate ly  $1.16 (both reported  in 1984 

dollars). A verage incom e fo r the individuals in the sam ple  is $19,137 and  the average 

age is 45. A pproxim ately  57 percent o f  the sam ple is fem ale, 85 percent is w hite, 16
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Table 18

A lcohol and  C igarette  C onsum ption - D escrip tive  S tatistics

Entire Sam ple W om en Men

D rink ing

D rin k er (percentage) 

D rinks P er M onth

48.81

19.05

41.37

11.96

58.59

26.00

S m oking

S m oker (percentage) 25.99 24.65 27.58

C igarettes Per D ay 18.86 17.24 20.81

N ote: T he m eans are com pu ted  based on B R FSS data  1990-1995, excluding 
W ashing ton , D .C ., H aw aii, M aine, New  Jersey  and  R hode Island. 468,781 
observations have been u sed  in com putations.

percen t do no t have high school education, 58 percent are cu rren tly  married, 68 

percen t are w orking , and  27 percent live in W est.

A s m en tioned  earlier, in every year m ore states have started  to participate in 

the  B R FSS, and  the sam ple  size has increased over tim e. T ab le 19 captures the 

change in the sm oking  and  drinking  behavior o v e r the years in the B R FSS sample. 

W hile  sm oking  partic ipa tion  has dropped a little from  1990 to 1995, drinking 

partic ipa tion  has no t show n any  notable change over th is period . T he sam e trend can 

be  seen in the alcohol and  c igarette  consum ption. A lcohol consum ption  decreases in
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Table 19

A lcohol and  C igarette  C onsum ption O v er T im e

Y ear N um ber 
o f States

N  D rink ing  
Partic ipation  

(% )

Alcohol 
C onsum ption 

A m ong Drinkers

S m oking  C igarette 
Participation  C onsum ption 

{%)  A m ong Sm okers

1990 45 75,129 48.6 19.55 24.0 20.71

1991 48 79,793 47.6 19.79 23.9 20.60

1992 49 88,213 47.8 19.56 23.2 20.55

1993 50 94,044 49.6 17.85 22.9 19.99

1994 50 99,446 49.2 18.74 22.8 19.62

1995 50 112,491 49.1 18.87 22.5 19.50

N ote: The m eans are com puted  based  on BRFSS data 1990-1995, excluding 
W ashington, D .C ., H aw aii, M aine, N ew  Jersey  and R hode Island.

the first years, but then increases in the m ost recent years. C igarette consum ption 

show s a steady decline, a lthough the fall is only one c igarette  per day from  1990 to 

1995.

Tables 20 and 21 exp lore the correlation betw een sm oking and drinking. 

T able 20 focuses on the co rrelation  betw een sm oking and  d rinking  participation. As 

m entioned before, 48.8 percen t o f  the sam ple has reported drinking  in the past month. 

A m ong those 48 .8  percent, 27.7 percen t sm oke, com pared  w ith 20.6 percent who 

have not had a drink. M oreover, 57 percent o f sm okers have also  reported drinking in
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the past m onth , com pared  to 54 percen t o f  non-sm okers. In T able 2 1 ,1  investigate  the 

correlation  betw een alcohol and cigarette  consum ption. The average a lcohol average

T ab le  20

Sm oking  and  D rink ing  Participation 

D rinking  P revalence (in percentage)

Entire Sam ple Sm okers N on-sm okers

Entire sam ple 48.8 57.2 54.4

W om en 41.3 51.2 49.6

M en 58.5 64.4 58.9

Sm oking  P revalence (in percentage)

E ntire Sam ple D rinkers N on-drinkers

Entire Sam ple 25.9 27.7 2 0 . 6

W om en 24.6 29.0 15.9

M en 27.5 26.5 25.1

Note: T he  m eans are com puted  based  on BRFSS data 1990-1995, exclud ing  
W ashington , D .C ., H aw aii, M aine, N ew  Jersey and Rhode Island. 468,781 
observations have been used in com putations.
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A m ong D rinkers

T ab le  21

A lcohol and  C igarette  C onsum ption

A lcohol C onsum ption  C igarette  C onsum ption

Sam ple D rinkers 19.05 19.00

N on-drinkers 0 . 0 0 18.54

W om en D rinkers 11.96 17.60

N on-drinkers 0 . 0 0 16.60

M en D rinkers 26 .00 21.32

N on-drinkers 0 . 0 0 20.37

A m ong Sm okers

A lcohol C onsum ption  C igarette C onsum ption

S am ple Sm okers 21.75 18.86

N on-Sm okers 17.46 0 . 0 0

W om en Sm okers 13.66 17.24

N on-sm okers 9.73 0 . 0 0

M en S m okers 30.17 20.81

N on-sm okers 22 .49 0 . 0 0

N ote: T he m eans are com puted  based  on B R FSS data 1990-1995, excluding  
W ash ing ton , D .C ., H awaii, M aine, N ew  Jersey  and R hode Island. 468,781 
observations have been used in com putations.
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consum ption  in the sam ple is 19.05 d rinks  per month, w hile sm okers consum e on 

average, 21.75 drinks per m onth . A lso , d rinkers consum e 19 c igare ttes  per day, 

s ligh tly  m ore than the sam ple average o f  18.86 cigarettes per day. T h ese  resu lts  show  

a strong  correlation betw een c igarettes and  alcohol.

R esults

In order to study the im pact o f  c igare tte  price and no-sm oking  regu la tions on 

alcohol and cigarette consum ption , I use the m odel developed in C h ap te r IV , based  

on H eckm an (1978). In the alcohol dem and  equation, I include only  the no -sm oking  

regu la tion  in o ther public p laces. T he locations regulated by no-sm oking  leg islation  in 

o th e r public places include, am ong o th e r p laces, bars w here usually  people ga th er and 

consum e both alcohol and cigarettes. R estric ting  sm oking in bars rep resen ts  the best 

opportun ity  to study how  no-sm oking  regu la tion  affects alcohol consum ption , and  to 

exam ine  the relationship  in consum ption  betw een alcohol and c ig are ttes . 112

T he probabilities tha t no-sm oking  regulation are passed  are e s tim ated  based 

on equation  (29b), w here X 21 includes sta te  variables such as, c igare tte  price, state 

average per capita incom e, percentage o f  ch ild ren  under the age o f  e igh teen  in state 

popu la tion , unem ploym ent rate , d ivorce rate , state production o f  to bacco  leaves, 

p roportion  of D em ocratic  P arty  in state governm ent, short d istance and  long distance 

sm uggling . Fixed effects fo r state n o -sm ok ing  regulations are inc luded  in the 

regression  in order to estim ate the th resho lds fo r the sentim ent against sm ok ing . Each 

regu la tion  is passed  in one state  if  the  sen tim ent is above the th resho ld  that is
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differen t for each regulation. The results are  show n in Table 15, in C hap ter IV . The 

sen tim ent and  the probability for the n o -sm ok ing  regulation in o ther public places 

estim ated  in C hapter IV and presented in T ab le  15 are used in this analysis. I m atch 

the inform ation w ith the data in the B R FSS, by  year and by state.

T he Im pact o f  N o-Sm oking Regulation on A lcoho l Consum ption

T he alcohol dem and equation is es tim a ted  using the instrum ental variab les 

procedure. T he dependent variable is the n u m b e r o f  alcoholic drinks consum ed  by 

each  individual in the past month. The a lcohol price (A LC PR IC E) is endogenous and 

therefore tw o-stage least squares is used to  estim ate the equation. The p rice  is 

in strum ented  by the alcohol excise tax, w h ich  com es from Brew ers A lm anac. The 

price o f c igarettes (CIG PRICE) is also inc luded  in the dem and for alcohol equation , 

in o rder to estim ate the cross-price effect. T h e  estim ated probability  for the  no­

sm oking  regulation  in other public p laces and  the sentim ent variable are  also 

in troduced  in the alcohol dem and equation . B y controlling for the no -sm oking  

regulation  in the alcohol dem and equation, I w ill be able to estim ate a m ore accurate  

cross-price effect. Prices and incom e are en te red  in log form. B ecause the m odel has 

com posite  errors, I use the N ew ey and W est(1987 ) robust procedure to co n sisten tly  

estim ate standard  errors in the presence o f  he teroscedastic ity  and serial co rre la tion .

T ab le  22 presents the results from  the  instrum ental variables (IV) es tim ation  

o f  the dem and  for alcohol. In colum n (1), I estim ate  the ow n-price effect an d  the 

cross-price  effect o f  cigarettes on the alcohol dem and . T he no-sm oking regu la tion  and
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the sen tim ent variable are not included. B y in c lud ing  the results o f  th is es tim atio n  I 

am  able to exam ine how  the estim ated  c ro ss-p rice  effect differs w hen the  tw o 

additional variables are included in the d em an d  equation . The coeffic ien t fo r the 

A L C PR IC E  is negative and significant, w h ich  indicates that a 10 percen t increase  in 

the price o f  alcohol leads to a 2.1 percent d ecrease  in the alcohol consum ption . T he 

resu lt is consisten t w ith the literature. F o r exam ple , D ecker and S chw artz  (2000) 

estim ate the dem and  for alcohol by o rd inary  least squares and obtain an ine lastic  

dem and  for alcohol o f  -.23. T he estim ated  co effic ien t for the C IG PR IC E  is positive  

and significant. T he resu lt illustrates a su bstitu tion  effect. W hen the p rice o f  c igare ttes  

increases by 10 percent, the dem and for a lcoho l increases by 3.4 percent.

In colum n (2), the dem and for a lcoho l for the whole sam ple is e s tim ated  

including  the price o f  cigarettes, the no -sm o k in g  regula tion  and the an ti-sm ok ing  

sen tim ent in the regression equation. The es tim a ted  coeffic ien t for the A L C P R IC E  is 

negative, ind icating  that the dem and is ine lastic . A t a 10 percent increase in the  price 

o f  alcohol, the dem and for alcohol decreases by  .5 percent, which show s a sm alle r 

ow n-price effec t com pared to the resu lts  in colum n (1). A pparently , a lcohol 

consum ption  is less sensitive to the alcohol p rice  w hen cigarette price, no -sm ok ing  

regulation  and the sentim ent variable are in c lu d ed  in the regression equation . Incom e 

is positive and significant, which m eans tha t w hen  incom e goes up by 1 0  percen t, the 

dem and  fo r alcohol increases by .4 percen t. T h e  coeffic ien t for the C IG P R IC E  is 

positive and  significant, indicating that c ig are ttes  represen t a substitu te for a lcoho l. 

W hen the price o f cigarettes goes up by 10 p ercen t, the dem and for alcohol increases
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by 2.8 percent. T he coeffic ien t for O T H E R L A W  is negative and  sign ifican t. 

F o llow ing  H alvorsen  and  Palm quist (1980), th is resu lt ind icates that w hen sm oking  is 

restric ted  in o the r p laces, includ ing  bars, alcohol consum ption  declines by 1 0  percent, 

o r a lm ost 2 cigarettes p e r d a y .11J A lthough th is find ing  seem s to con trad ic t the result 

based  on the cross p rice  effect, a m ore carefu l exam ination  reveals that th is  is not the 

case. T he estim ated  effect o f  no-sm oking regu la tion  suggests that w hen sm ok ing  is 

restric ted  in o ther p laces, peop le go less often  to  bars o r spend less tim e in these 

places. As a resu lt, they  sm oke and d rink  less. T h e  cross-p rice effect is sensitive  to 

the inclusion o f  no-sm oking  regulation in o the r p laces, and  the estim ated  coeffic ien t 

is sm aller. O m itting  the no-sm oking  regu la tion  leads indeed  to an over-estim ation  o f 

the cross-p rice effect.

T he sen tim ent variab le is insignificant. T h is  resu lt suggests that the estim ated  

sen tim en t represents the p u b lic ’s attitude tow ard  sm oking  and  tow ard b ro ad er health 

concerns has no im pact on drinking. O ne exp lanation  m ay be that peop le  receive 

m ore inform ation  about the negative health  consequences re la ted  to sm ok ing , w hile 

the concern  w ith d rink ing  is usually  associa ted  w ith  the danger o f d riv in g  w hile 

in tox icated  o r w ith young individuals co n su m in g  alcohol. T herefore  there  m ay be a 

m ore re laxed  attitude in the society regard ing  drink ing , com pared  to  the  general 

perception  about sm oking .

O ther resu lts from  the regression analysis show  that o lder ind iv iduals, m ore 

educated  people, w om en and  blacks d rink  less, w hile  unem ployed, d ivo rced  and 

separated  ind iv iduals consum e m ore alcohol.
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Table 22

Instrum ental V ariables Estim ation o f  D em and  for Alcohol

V ariab le Sam ple 
-no  regulation- 

( 1 )

Sam ple

(2 )

Female

(3)

M ale

(4)

C O N ST A N T 1.05*** 1.40*** 0 .8 6 *** 1

(0.15) (0.19) (0.26) (0.28)

A LC PR IC E - 0  7 1*** -0.05** -0.08** - 0  0 7 ***
(0.03) (0.03) (0.006) (0 .006)

IN C O M E 0.04*** 0.04*** 0.04*** 0 .0 2 ***
(0.004) (0 .004) (0.006) (0.006)

C IG PR IC E 0.34*** 0.28*** 0.16*** 0.19
(0.04) (0 . 1 1 ) (0.15) (0.18)

A G E -0.003*** -0 .003*** -0 .0 0 1 *** -0.004***
(0 .0 0 0 2 ) (0 .0003) (0.0004) (0.0004)

H IG H SC H O O L -0.04*** -0.04*** -0.06*** -0 . 0 1
(0 .0 1 ) (0 .0 1 ) (0 .0 1 ) (0 .0 1 )

SO M E C O L L E G E -0.09*** -0.08*** -0.08*** -0.08***
(0 .0 1) (0 .0 1 ) (0 .0 1 ) (0 .0 1 )

C O LLE G E -0.14*** -0.14*** -0.07*** -0.18***
(0 .0 1) (0 .0 1 ) (0 .0 1 ) (0 .0 1 )

U N E M PL O N E 0.09*** 0.09*** 0 . 1 2 *** 0.06
(0 .0 2 ) (0 .0 2 ) (0.03) (0.04)

U N E M PL M O R E 0  1 3 *** q 1 4 * * * 0 . 1 1 *** 0 .16***
(0 -0 1) (0 .0 1 ) (0 .0 2 ) (0 .0 2 )

H O M E M A K E R -0 . 0 1 -0 .009 -0 . 0 1 -0.09
(0 .0 1 ) (0 .0 2 ) (0 .0 1 ) (0.13)
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Table 22 -  Continued

V ariable S am ple 
-no regu la tion - 

( 1)

Sample

(2)

Fem ale

(3)

M ale

(4)

STU D E N T -0 .009
(0.007)

-0.01
(0.03)

-0 . 12**
(0.04)

0.07*
(0.04)

R ETIR ED 0.06***
(0 .0 1 )

q 07*** 
(0 .01 )

0 .07***
(0 .0 2 )

0.06***
(0 .0 1 )

W ID O W ED 0 .08***
(0 .0 1 )

0.07***
(0 .01 )

-0.01
(0 .0 1 )

Q 9
(0.03)

SEPA R A T ED 0 .24***
(0 .0 1 )

0
(0 .01 )

0 .20 ***
(0 .0 2 )

Q 9g**=£
(0.03)

O TH ST A T U S Q 29***
(0.007)

q 32*** 
(0.008)

0 .32***
(0 .0 1 )

Q 3 J -1= * * 

(0 .0 1 )

D IV O R C ED 0 .26***
(0.008)

0.26***
(0.009)

0 .18***
(0 .0 1 )

0 .35***
(0 .0 1 )

B L A C K -0  ?2 *** 
(0 .0 1 )

-0 23*** 
(0 .01 )

-0 .29***
(0 .0 2 )

0 .16***
(0 .0 2 )

O T H R A C E -0 .15***
(0 .0 1 )

-0.13***
(0 .01)

-0 .17***
(0 .0 1 )

-0.09***
(0 .0 1 )

FE M A L E -0 .74***
(0.006)

-0.73*** - -

O T H E R L A W - -0 . 11***
(0.04)

0  3 9 ^^* 
(0.09)

0.08*
(0.06)

SE N TIM EN T - 0.01
(0 .01)

0.02
(0 .0 2 )

-0.03
(0 .02 )
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Table 22 — Continued

V ariable S am ple Sam ple Fem ale M ale
-no  regu la tion -

( 1 ) (2 ) (3) (4)

N um ber o f  observations 195510 195510 95260 99693

R -squared 0 . 1 0 0 . 1 0 0 . 1 2 0 . 1 0

N ote: T he estim ation  is based  on BRFSS data  1990-1995, exclud ing  W ashington, 
D .C ., H aw aii, M aine, N ew  Jersey  and  Rhode Island. T h e  o m itted  categories are “ less 
than high schoo l” for edu ca tio n , “em ployed” for w ork ing  sta tus, “ m arried” for m arital 
status, “w h ite” for race, “ m ale” fo r sex. The b eer price is in strum ented  by the beer 
excise tax. T h e  m odels inc lude contro ls for year effec ts  (1990  om itted) and region 
effects (“W est” om itted).
N ote: ***-sign ifican t at 1% level; **-significant at 5 %  level; ^-significant at 10% 
level. N ew ey  and  W est (1987) standard erro rs are show n in parentheses. The 
dependent variab le  is the n u m b er o f  drinks in the past th irty  days.

In co lum ns (3) and  (4) o f  T ab le  22, the dem and  for alcohol is estim ated for 

w om en and  m en separately . It is w orth  noting that w om en  are m ore price-sensitive. 

W hen the p rice  o f  a lcohol increases by 10 percen t the d em an d  fo r alcohol decreases 

by .8 percen t fo r w om en, co m p ared  with a .2 percen t decrease  for m en. The resu lt is 

consistent w ith  the literature. F o r exam ple, D ecker and S ch w artz  (2000) find also that 

w om en are m ore p rice -sensitive  than  men. F o r w om en alcohol is an inferior good, 

which m eans that w om en w ith h ig h e r income consum e less alcohol. The substitution 

effect w ith resp ect to c igare tte  price is stronger for w om en  than fo r men. For both 

men and w om en , the n o -sm ok ing  regulation in o ther pub lic  p laces is significant. 

H ow ever, the  e ffec t o f  th e  no -sm oking  regulation is s tro n g er for w om en. The anti-
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sm oking  sentim ent is in sign ifican t in both colum ns (3) and  (4). T he resu lts indicate 

that fo r the BRFSS data , o v e r  the period 1990 to  1995, th e re  is a difference in 

w o m en ’s behavior versus m e n ’s behav io r regard ing  a lcohol consum ption. M en 

respond less to price changes, w hile  w om en respond m ore to  no -sm oking  policies. 

A lcohol is an inferior good  for w om en , w hile for m en it is a norm al good.

T he Im pact o f  N o-Sm oking  R egu la tions on C igarette C onsum ption

T able 23 presents the resu lts  from  the IV  estim ation  o f  the dem and for 

cigarettes. T he price o f  c igare ttes  is endogenous and co rre la ted  w ith the errors, 

therefore it is instrum ented  by the state cigarette excise tax. A gain , I use a N ewey and 

W est (1987) robust estim ation  procedure, to co rrect fo r the  heteroscedastic and 

serially  correlated  errors.

In colum n (1) o f  T ab le  23 , the dem and for c igarettes fo r the w hole sample is 

estim ated  w ithout the no -sm oking  regulations and the sen tim en t variable included in 

the equation . T his w ay I am  ab le  to  com pare how the o w n-p rice  effec t if  affected by 

the inclusion o f these variab les. T he coefficient for C IG P R IC E  is negative and 

significant. T he resu lt suggests tha t at 10 percent increase in the  price o f  cigarettes the 

dem and  goes dow n by 5.4 percen t. T he  A L C PR IC E co effic ien t is positive and 

significant. W hen the price o f  a lcohol increases by 10 percen t, the dem and for 

c igarettes increases as w ell, by  1.4 percent, confirm ing  the substitu tion  effect found 

from  the alcohol dem and  equation  estim ation.
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In colum n (2) o f  T ab le  23, the cigarette dem and equation  is estim ated 

including  in the regression analysis the price o f alcohol, the n o -sm ok ing  regulations, 

and the anti-sm oking variable. T here are only four regula tion  variab les included in 

the equation. W hen all six regu la tions have been included, the resu lts  are likely to be 

im precise  because o f the p resence  o f m ulticollinearity. T here fo re , to avoid this 

com plication , the dem and  equation  includes only  four regu la tion  indicators: no ­

sm oking  regulation in governm en t w orksites, in private w orksites, in hom e child  

daycare, and in o ther pub lic  places, which includes regu la tions o f  sm oking in 

restauran ts and com m ercial ch ild  day  care. T he coeffic ien t o f  c igarette  price is 

negative and significant. T h e  resu lt show s an inelastic dem and . A t a 10 percent 

increase in the price o f  c igarettes, the dem and declines by 3.9  percent, result that 

confirm s the findings in the p rev ious C hapter (see T ab le 16, C h ap te r IV ). In contrast 

w ith the case o f  alcohol, c igare ttes are an inferior good. T he es tim a ted  coefficient o f 

incom e is negative, w hich m eans that at a 10  percent increase in incom e the dem and 

for cigarettes goes dow n by alm ost 1 percent. T he coeffic ien t for alcohol price is 

positive and significant. W hen  the price for alcohol goes up by 10 percent, the 

dem and for cigarettes increases by 1.3 percent. T he resu lt verifies the fact that 

c igarettes and alcohol are substitu tes in consum ption, as seen in T ab le  22. Older, 

unem ployed, separated  o r d ivorced  individuals consum e m ore  cigarettes. M ore 

educated  individuals, blacks an d  w om en sm oke less.

W hile all four no -sm oking  regulations are insign ifican t, the anti-sm oking 

sen tim en t is negative and sign ifican t. T o  calculate the percent im pact o f  the anti-
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Table 23

Instrum ental V ariab les E stim ation  o f D em and for C igarettes

V ariable Sam ple Sam ple Fem ale M ale
-no regu lation-

(1) (2) (3) (4)

C O N S T A N T 2.65
(0.23)

3.00***
(0 .2 2 )

3 [ 9 * * *

(0.33)
2.61***

(0.31)

C IG PR IC E -0.51***
(0 . 1 2 )

-0.39***
(0.13)

-0.19*
(0.19)

-0.55*
(0.17)

IN C O M E -0.009*
(0.004)

-0.009**
(0.004)

-0 .007***
(0.004)

-0 .0 2 ***
(0.006)

A L C PR IC E 0.14*** 
(0.04)

0 ^ 3 * * *

(0.05)
0.17**

(0.08)
0.09

(0.07)

A G E 0.007***
(0 .0 0 0 2 )

0.007***
(0.0003)

0 .006***
(0 .0005)

0.008***
(0.0004)

fflG H S C H O O L -0.05***
(0 .0 1 )

-0.05***
(0 .0 1 )

-0 .06***
(0 .0 1 )

-0.05***
(0 .0 1 )

S O M E C O L L E G E -0.14***
(0 .0 1 )

-0  13*** 
(0 .0 1 )

-0 .14***
(0 .0 1 )

-0.13***

C O L L E G E -0.26***
(0 .0 1 )

-0.26***
(0 .0 1 )

-0 .26***
(0 .0 1 )

-0.26***
(0 .0 1 )

U N E M P L O N E 0.07***
(0 .0 2 )

0.07***
(0 .0 2 )

0 .04*
(0.03)

0  0 9 *** 

(0.03)

U N E M P L M O R E 0.07***
(0 .0 1 )

0.08***
(0 .0 1 )

0 .08**
(0 .0 2 )

0.08***
(0 .0 2 )

H O M E M A K E 0.06***
(0 .0 1 )

0 .05***
(0 .0 1 )

0 .06***
(0 .0 1 )

-0.08
(0 . 1 1 )
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Table 23 — Continued

V ariable Sam ple Sam ple Fem ale M ale
-no regu la tion-

(1) (2) (3) (4)

ST U D E N T 0.05*** 0.06*** 0.005 Q

(0.03) (0.03) (0.05) (0.04)

R E T IR E D -0 .16*** -0 17*** -0 .12*** -0 99***
(0.01) (0.01) (0.02) (0 .02)

W ID O W E D -0.04** -0.03* -0.02 -0.03
(0.02) (0.01) (0.02) (0 .01)

S E PA R A T E D 0 .06*** 0.05*** 0 .06*** 0.02
(0.01) (0.01) (0.02) (0 .02)

O T H ST A T U S -0.08*** -0 os*** -0 .07*** -0.08***
(0.009) (0.009) (0.01) (0 .01)

D IV O R C E D 0.08*** 0.08*** 0 .08*** 0  0 7 ***
(0.009) (0.009) (0.01) (0 .01)

B L A C K -0 .42*** -0 43*** -0 42*** -0.45***
(0.01) (0.01) (0.02) (0 .02)

O T H R A C E -0 3 9 *** -0.31*** -0 .31*** -0 31***
(0.01) (0.01) (0.02) (0 .02)

FE M A L E -0 9 3 *** -0.22*** _ _

(0 .006) (0.007)

G O V L A W _ 0.61 3.96 -2.07
(3.59) (5.21) (4 .96)

P R IV L A W _ -1.71 -4.83 0 .57
(4.23) (6.08) (5.90)

H O M C A R E L A W _ 3.19 -5.01 2.22
(5.68) (7.31) (7.86)
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Table 23 — Continued

V ariable Sam ple 
no regulation- 

(1)

Sam ple

(2)

Fem ale

(3)

M ale

(4)

O T H E R L A W -0.04 -1.62 1.24
(1.58) (7.31) (2.17)

S E N T IM E N T -0.04*** -0.009* -0.08***
(0.01) (0.005) (0.04)

N um ber o f  observations 195510 195510 95260 99693

R -squared 0.10 0.10 0.09 0.11

N ote: T he least squares estim ation is based  on BRFSS data 1990-1995, exclud ing  
W ash ing ton , D .C ., H aw aii, M aine, N ew  Jersey  and Rhode Island. T he  om itted  
categories are “ less than high school” fo r education , “em ployed” for w orking  status, 
“m arried” fo r m arital status, “w hite” fo r race, “m ale” for sex. The cigarette  price is 
in strum en ted  by the cigarette excise tax . T h e  m odels include controls for year effects 
(1990 om itted) and region effects (“W est” om itted).
N ote: ***-significant at 1% level; ** -sign ifican t at 5% level; *-significant at 10% 
level. N ew ey and  W est (1987) standard  errors are show n in parentheses. The 
dependen t variable is the num ber o f  d rinks in the past thirty days.

sm oking  sen tim ent on the dem and for cigarettes, the estim ated coeffic ien t o f 

S E N T IM E N T  is m ultiplied by 100, and  then by its standard dev ia tion .114 This m eans 

tha t a one standard  deviation increase in the  anti-sm oking sentim ent leads to a 3.2 

percen t decrease in daily  cigarette  consum ption , or half a cigarette p e r day. The 

yearly  im pact o f  one standard dev iation  in the anti-sm oking sentim ent is a  decrease o f  

10.1 packs o f  cigarettes per year. T h is resu lt confirm s the finding from C hap ter IV o f 

th is research , in term s o f  both d irection  o f  im pact and m agnitude, w here the analysis

174

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

o f state level data reveals that a one standard  deviation  in the pub lic’s sen tim en t 

against sm oking  determ ines a decline o f  12 p acks  o f  cigarettes per year o f  per cap ita  

cigarette consum ption . It is indeed the s tate-specific  sentim ent against sm ok ing  that 

decreases the consum ption  of cigarettes, w hile  no-sm oking regulations have no 

im pact on the dem and  for smoking.

C olum ns (2) and  (3) o f Table 23 p resen t the results from the IV estim ation  o f  

the dem and fo r c igarettes for wom en and m en, separately. W om en are less p rice- 

sensitive than m en, and  the dem and for c igare ttes  is m ore elastic for m en than  for 

w om en. T his confirm s the results o f  B ecker and M urphy (1988), that there are 

d ifferences in behav io r between m en and w om en  w ith  regard to cigarette  sm oking . 

T he price o f  alcohol is insignificant for m en, w hile it is significant for w om en. It 

seem s tha t w om en substitu te  cigarettes for a lcohol in the event o f an increase in the 

alcohol price. W hile no-sm oking regulations are  insignificant in both last co lum ns, 

the an ti-sm oking  sen tim en t is negative and  s ign ifican t for both m en and  w om en, 

although it is stronger fo r men than for w om en.

C onclusion

In this essay , I investigate the econom ic relationship betw een a lcoho l and 

c igarettes and  the possib le  im pact o f  no -sm oking  regulations on the d em an d  for 

a lcohol. P rev ious econom ic and m edical stud ies establish a rela tionsh ip  in 

consum ption  betw een alcohol and com plem ents. T he econom ic literature has been 

concerned  w ith  the possib le connection in consum ption betw een a lcohol and
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cigarettes based  o n ly  on the cross-price effects e s tim ated  from  the dem and for these 

two goods. T he ev idence  about the nature o f  th is re la tionsh ip  is mixed. The cross 

price effect o f  c ig are ttes  on the alcohol dem and  is over-estim ated  if no-sm oking  

regulations are no t inc luded  in the regression analysis. T herefore  I estim ate m ore 

accurately the im pact o f  cigarette price on the a lcoho l consum ption , including the no ­

sm oking regu la tion  in o ther public places in the regression  equation. In addition , 

considering the fact tha t cigarettes and a lcohol are  often  consum ed  together, it is 

possible that im posing  restric tions on c igarette  sm ok ing  in public places (e.g. in bars) 

will also cause  a change  in the consum ption fo r alcohol. This side effect o f  n o ­

sm oking regu la tions has been largely ignored  in the  literature before, and this is the 

issue addressed  in th is  essay.

T he dem and  for alcohol is estim ated , based  on a m odel developed  by 

H eckm an (1978), w h ich  distinguishes betw een the effects  o f  no-sm oking legislation 

per se and the an ti-sm o k in g  sentim ent that people m ay  have. I also exam ine w hether 

the estim ated sen tim en t variable captures a m ore genera l attitude o f  the public tow ard  

cigarettes, alcohol and  d rug  use.

B ased on the cross-p rice  estim ated effects, a change in the price o f c igarettes 

leads to an increase in the dem and for alcohol, su g g estin g  that alcohol and cigarettes 

are econom ic substitu tes. W hile  the sen tim ent variab le  is insignificant in the alcohol 

dem and equation , the  no-sm oking  regulation in o th e r pub lic  places has negative and  

significant effec t on the  alcohol consum ption. T he resu lts  suggest that the presence o f  

no-sm oking leg isla tion  decreases alcohol co n su m p tio n , w hich reveals an im portan t
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secondary  effect o f  th is  regu lation . T he  result is im portan t because it indicates that 

there are possib le cross-effects  o f  policies regard ing  one  d rug  on the use o f  ano ther 

drug. H ow ever, the in sign ificance  o f  the  estim ated  sen tim en t seem s to suggest that 

the public  is m ore concerned  w ith the health effects o f  c igare ttes, and perhaps less so 

w ith the health concerns w ith  regard  to  alcohol use. T h e  explanation for this resu lt 

m ay be the d ifferent a ttitude that the public has w ith  reg ard  to these two drugs. W hile 

the perception  is that c igare tte  sm oking  has very  d irec t negative effects on health , 

causing  cancer and  o th e r d iseases, d rinking  is assoc ia ted  m ore with the incidence o f  

d runk  d riv ing  and lim iting  youth alcohol consum ption.

T here is a s im ila r cross-p rice  effect o f  a lcohol on the dem and for cigarettes, 

w hich m eans that increases in the price o f alcohol determ ine the consum ption o f  

c igarettes to go up. N o-sm ok ing  regulations have no im pact on the dem and for 

cigarettes. The m odel app lied  to  the BRFSS data  verifies the results ob tained  in 

C h ap te r IV, that the sen tim en t against sm oking is causin g  the decline in the cigarettes 

consum ption .

T o  sum m arize the findings o f  th is analysis, it is im portan t to notice that w hile 

no -sm oking  regula tions do no t decrease  sm oking consum ption , they have a negative 

im pact on the dem and  fo r alcohol. A lcohol consum ption  declines in the presence o f  

sm oking  restric tions in o the r places, w hich include bars, w here cigarettes and alcohol 

are used  together.
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C H A PTE R  VI 

S U M M A R Y  AND  C O N C LU SIO N S

Sm oking and the health  consequences o f tobacco use have been the  subject o f 

public policy for the past three decades. Research at public and  private institutions 

has linked sm oking to d ead ly  d iseases, including various cancers, card iovascular and 

heart diseases. M oreover, beg inn ing  w ith 1972’s report o f  Surgeon G eneral, the 

poten tial adverse health effect o f  cigarette sm oke on non-sm okers has been 

docum ented. Passive sm oking  causes illness in health non-sm okers, and 3,000 deaths 

a year are related to env ironm enta l tobacco  sm oke (ETS).

Increasing am ount o f  ev idence about the deadly im pact o f cigarette  sm oking 

on sm okers, as w ell as on non-sm okers, has led to increasing  concern  of policy  

m akers over the years. A ctions in tended  to reduce sm oking  and  protect non-sm okers 

have intensified. Federal and  state  governm ents have taken action and enacted 

legislation aim ed at p reven ting  teenagers from  starting sm oking  (legislation that 

restric ts the youth access to tobacco), reducing sm oking am ong  sm okers of all ages 

(i.e. excise taxes on tobacco  products), and protecting non-sm okers from  the ETS 

(restric tions on sm oking in pub lic  places).

W ith all the active in terven tion  of state governm ents, tobacco control has 

becom e one o f  the m ost aggressive  areas of regulation. S ince econom ic deregulation 

proves to be a positive trend, tobacco  regulation also m arks the sh ift o f  the regulatory
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process tow ards social areas. P rov ided  the public concern regard ing  the second-hand  

sm oke im pact on non-sm okers, regu la tion  o f  sm oking in p u b lic  places has becom e a 

tool that policy m akers use to restric t c igarette  use by sm okers in public locations. 

T h is  study focuses on analysis o f  these regulations, an d  intends to provide an 

econom ic view on their role as an instrum ent used by state governm ents in the battle  

against sm oking and their im plications in consum ption.

T he research provides first detailed  inform ation on state regulations o f  

sm oking  in public places, o r shortly , no-sm oking  regulations. There are six public  

locations that are regulated: governm en t w orksites, p riva te  w orksites, restaurants, 

com m ercial ch ild  day care, hom e-based  ch ild  day care, and  other public p laces 

(including  bars, shopping m alls, g rocery  stores, enc lo sed  arenas, public  

transporta tion , hospitals, prisons, hotels and m otels). D ates and  specific locations tha t 

are being  regulated are p rov ided  for each state. A rizona is the first state that has 

passed  regulation in 1973, in o ther public places. Forty-six  states have passed n o ­

sm oking  regulations in one o r m ore  public places, between 1973 and 1995. T here are 

still five states w ith no sm oking  restric tions, as o f  1995. F rom  these data, it can be 

observed  the w ide variation in no -sm oking  regulation across states. This variation is 

the starting  point o f  this research , w hich investigates the so u rce  o f  states’ regu la to ry  

d iversity  and its econom ic im plications.

T he discretion in leg islative in itia tive w ith regard to  no-sm oking regu la tions 

that state governm ents have b rough t a lot o f  criticism  to the ro le  o f  regulation in s ta te  

politics. A lthough the prim ary  in ten t o f  sm oking  regulation in public places is to
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protect non-sm okers, th e  d ifference in regulatory pattern across sta tes suggests that 

public policy is not the on ly  reason  that determ ines w hen an d  w h eth er sm oking  is 

restricted. C hapter III o f  this research  focuses on this issue, and  analyses the question  

o f  what determ ines sta tes to  regu la te  sm oking  in public p laces.

Starting from  the theories o f  regulation, I provide a critica l exam ination  o f  the 

c la im  that states regu la te  sm oking  in response to a m arket failure, the negative 

externality  o f  second-hand  sm oke. T he public interest theo ry  p red ic ts that states 

should  regulate sm oking  in pub lic  p laces in order to pro tect non-sm okers against the 

health hazard caused  by  c igare tte  sm oke. A ccording to this theo ry , all sta tes shou ld  

restrict sm oking at the sam e tim e, in all locations, to e lim inate  the po ten tial dan g er o f  

inhaling sm oke and con trac tin g  diseases for all non-sm okers. Instead , the reality  

provides a m ore com p lica ted  p icture, w ith each state having  a  d ifferen t regu la to ry  

package, that certain ly  can n o t be exp la ined  by this single theory . T he  c la im  that no ­

sm oking regulation is passed  in o rder to correct a m arket failure is c ritica lly  

evaluated, using the eco n o m ic  theory  o f  regulation (ET). T h e  E T  predic ts that 

regulation is the resu lt o f  com peting  in terest groups that o ffe r po litica l support in 

exchange for legislation favorab le  to them . Regulation p rov ides benefits  to  the group  

that is better organized . A pp ly ing  th is theory  to the case tha t I study , the variation  in 

state no-sm oking regu la tion  m ay be explained by econom ic, social and  political 

factors specific to each sta te  that m ay pu t pressure on s ta te s’ leg isla to rs and  influence 

the ir decision regard ing  w hen  sm oking  is restricted, w hat pub lic  locations are 

regulated, and how  stric t the regu la tion  is.
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The results in C hapter III ind icate  that state-specific factors affect the decision 

o f  state policy  m akers regard ing  the tim e w hen sm oking is regu la ted  in public places. 

T obacco  com panies, restaurant ow ners and  political parties lobby  against no-sm oking 

regula tions and  are partly responsib le  fo r the d iscrepancy in state legislation. This 

resu lt represents the contribution o f  C hap ter III to the understanding  o f  the m otivation 

behind  policy  m aking  at state level. T he  resu lt is im portant because it certifies the fact 

tha t the concern  about the p u b lic ’s w ell being is not the on ly  determ inan t in the 

design o f  legislation. There are m any  o the r state-specific factors o r o rgan ized  groups 

w ith political p ow er that in tervene in the decision to regulate an d  w hen to regulate.

A  sim ilar question is posed regard ing  the restric tions that are im posed  by 

regulation. T he  public in terest theory  provides a  better exp lanation  regard ing  the 

severity  o f  no-sm oking  regulations. Incom e is an im portant factor tha t determ ines 

legislators to im pose a m ore severe regulation. The resu lt is consisten t w ith the 

general be lie f that as people earn  a h igher incom e, they tend  to becom e more 

concerned  about the overall life cond itions and the quality  o f  env ironm ent. W hen a 

h igher incom e is available people are w illing  to spend m ore m oney  for c lean ing  the 

a ir and  living a healthier life. M ore severe restrictions are im posed  on sm oking in 

states w ith a h igher percentage o f  ch ild ren , and  in states w ith  h igher per capita 

c igarette  consum ption.

T he p rim ary  intent o f  no -sm oking  regulations is to p ro tec t no-sm okers from 

the negative health  hazard o f  c igare tte  sm oke. O ver the years, m ost o f  the states 

regu la ted  sm oking  in one o r  m ore locations, and  public p laces becam e a safer place
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for ch ildren  and non-sm okers in genera l. H ow ever, the econom ic literature, beginning 

w ith Peltzm an (1975), considers the secondary , unintended effects th a t regulations 

usually  have. In this sense, C hap ter IV  o f  th is research considers the po ten tia l im pact 

that no-sm oking  regulations m ay have  on sm okers and dem and fo r  cigarettes. 

Sm okers are very likely affected  by these  regulations. Sm okers have to com ply  with 

the ex isting  regulation and  adjust th e ir sm ok ing  habits, w hich m ay be p erce ived  as an 

additional cost o f sm oking. T herefore , c igare ttes becom e m ore expensive fo r sm okers 

and  the dem and for cigarettes m ay su ffe r changes. The relationship betw een  cigarette 

consum ption  and no-sm oking regu la tions is investigated, using a new  m ethodology. 

T he  new  approach represents a con tribu tion  to  the literature, and presen ts  a m ore 

re liab le  m ethod to answ er this research  question. A lthough prev ious studies 

concluded  that no-sm oking regu la tions decrease  the dem and for c igare ttes, an 

im portan t issue raised by H eckm an (1978) has been w idely ignored. In o rder to 

analyze the true im pact o f  no -sm oking  regu la tion  on sm oking consum ption , one has 

to consider the general attitude tow ard  sm oking . Since per-capita consum ption  o f 

cigarettes varies w idely across states, it is possib le  to have low levels o f  consum ption  

before legislation is passed. T he consum ption  is low not because regu la tion  is passed, 

but because there is a general an ti-sm oking  sen tim ent that the state popula tion  m ight 

have. A nd because o f  this sen tim ent, leg islation  is passed. Therefore, no-sm oking  

regu la tions are endogenous, and th ey  m ay proxy the an ti-sm oking  sentim ent. 

T herefore , I develop a m odel based on H eckm an (1978) in order to s tudy  the real 

re la tionsh ip  between cigarette dem and  and  no-sm oking  regulations. T he resu lts  reveal
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that no -sm oking  regu la tions have no im pact on th e  dem and  fo r c igarettes. Instead, it 

is the s ta tes’ sen tim ent tow ard  sm oking that d ecreases c igarette  consum ption . T h is is 

an im portan t finding that clarifies the im pact that regulation  that protects non- 

sm okers has on sm okers. Sm oking regulations in public  p laces do no t affect c igarette  

consum ption . It is ra th e r the general a ttitude, w hich ex ists  and grow s because o f  

con tinuous in form ation  tha t decreases cigarette  consum ption . A nother contribution is 

represen ted  by  the m ethodology used  to obta in  the resu lts, w hich p roves to be m ore 

reliab le because it accounts for both the endogene ity  o f  no -sm oking  regulations an d  

the an ti-sm oking  sentim ent.

C igarettes are not the only d rug  o f  ad d ic tive  nature. S tudies have show n th a t 

individuals that sm oke are more likely  to consum e alcohol and  o ther drugs than non- 

sm okers. T hese  findings raise an in teresting  q uestion  about the  econom ic rela tionsh ip  

betw een c igarettes and  alcohol. P rev ious econom ic  studies analyzed  the cross-p rice  

effect o f  c igarettes on alcohol and vice versa, bu t the  results are m ixed . M oreover, th e  

econom ic literatu re  po in ted  out the fact tha t the effect o f  c igare tte  price is o v e r 

estim ated  if  the no -sm oking  regulations are om itted . T he nex t question  in my research  

focuses on this issue.

In C h ap ter V , I attem pt to estim ate m ore  accurately  the im pact that c igarette  

price has on alcohol consum ption  by considering  add itional variab les in the d em an d  

fo r alcohol equation . F ailing  to account for no -sm ok ing  regu la tions m ay lead to an 

overestim ation  o f  the effec t o f c igarette  price. M oreover, fo llow ing  the w ork in 

C h ap ter IV , I m ake the d istinction betw een the im pact o f  no -sm oking  regulation an d
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the  p u b lic ’s a ttitude tow ard  sm oking. I specifically  in v estig a te  w heth er the estim ated 

sen tim en t reflects an overall attitude tow ard  drug  use in genera l, no t only cigarettes, 

w hich  m ay affec t c igare tte  consum ption.

In C hap ter V the dem and for alcohol is es tim a ted  using  the same m odel 

p roposed  by H eckm an (1978), but a different da ta  set. Ind iv idual-level data from the 

B ehavioral R isk  F acto r S urvey  System  are used , co n ta in in g  inform ation on the 

num ber o f  a lcoho lic  d rinks p e r month. T he results show  th a t c igarettes and alcohol 

are substitu tes, accord ing  to the cross-price effects. A n increase  in the price o f  one 

good  causes the d em and  o f  the other good to  increase.

N o-sm oking  regu la tion  in o ther places has a  n eg a tiv e  and  significant im pact 

on the dem and  for alcohol. T h is means tha t in states w here sm ok ing  is restricted in 

o th e r p laces, inc lud ing  bars, alcohol consum ption  declines. T he anti-sm oking 

sen tim en t is in sign ifican t. T he result suggests that the  public  is m ore  concerned with 

the  health  effects o f  c igarette  sm oking, and  less so w ith  the health  effects o f  alcohol. 

T h e  p u b lic ’s concern  w ith  alcohol is different, and  is re la ted  to  the incidence o f  

d rink ing  and  d riv ing  and  d rink ing  am ong youth.

I estim ate  the dem and  for cigarettes using the B R FSS  d a ta  in order to estim ate 

the effec t o f  a lcohol price on cigarette consum ption . T h e  a lcohol price is positive and 

sign ifican t, w hich ind icates tha t alcohol and  c igare ttes  are econom ic  substitutes. N o­

sm ok ing  regu la tions have no effect on cigarette co n su m p tio n . Instead , the dem and for 

c igare ttes  decreases because o f  the p u b lic ’s sen tim en t ag a in st sm oking, w hich is 

characteristic  to  each state. T he  attitude against sm o k in g  ch an g es due to continuous
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inform ation regarding the dangerous consequences o f  c igare tte  smoking and second­

hand sm oke on people o f  all ages.

T o sum m arize, the p resen t research provides a general overview on state 

regula tion  of sm oking  in pub lic  p laces. Q uestions abou t the m echanism s behind the 

decision  m aking o f  pub lic  po licy  at state level are raised . A n article by Levy and 

M arim ont (1998) has revea led  that the num bers rep o rted  by the W orld Health 

O rganization regard ing  the  deaths rela ted  to sm oking and  the health  effects related to 

secondhand sm oke have been exaggerated . A lthough tobacco  still remains one o f the 

dead liest consum ption goods, the report raises ano ther question  m ark about the real 

in ten tions of federal and  sta te  legislators. The conclusions o f  the analysis in this 

research  suggest that it is essen tia l to take into considera tion  econom ic, political and 

social factors w ithin a sta te  in order to explain  state regu la to ry  pattern. It seem s that 

even in social area, w hen the  regulation  is supposed to  com e to the help o f  the large 

public , interest groups w ith  political pow er, econom ic m otivation , and the prom ise o f  

voting  support are taken in to  consideration  by state leg islators.

The analysis o f  no -sm ok ing  regulations reveals the  ex ten t o f their econom ic 

im pact. The declared purpose  o f  these regulations is to  p ro tec t non-sm okers from  the 

ET S. M ost o f the states regu la te  in som e form  public  p laces, which guarantees to 

som e extent protection to  by-standers, and the d an g er o f  second-hand sm oke is 

reduced . H ow ever, there is no im pact o f  these regu la tions on the dem and fo r 

cigarettes. A lthough sm okers are constrained  to sm oke in restric ted  areas o r not at 

all, the level o f  consum ption  is no t affected  by these requirem ents. O ne possible
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explanation is the fact tha t still only a few states ban sm ok ing  com plete ly  in public 

places. The usual req u irem en t im posed by law is that peop le sm oke in restricted 

areas, w hich still a llow s sm okers to consum e cigarettes.

A  m ajor con tribu tion  o f  this research is the cap tu re  o f  the p u b lic 's  attitude 

tow ard sm oking in to  the analysis. Even in C hap ter III, w hen I exam ine the factors 

that determ ine the w ide variation o f no-sm oking  regu la tions across states, the 

sentim ent tow ard sm ok ing  is taken into considera tion . T he  inclusion o f various 

interest groups and  o th e r state-specific variables in the m odel reveals the overall 

attitude o f that state w ith  regard  to tobacco and tobacco  re la ted  issues. The results 

show how each in terest g roup  and each factor con tribu te  to the decision to regulate at 

state level. In C h ap te r IV , the sentim ent is estim ated  as a single variable, and is 

calculated as a com bination  o f  all these factors. T he variab le  that is introduced in the 

regression analysis rep resen ts  the “net” effect o f  all in terest groups, w hich may be pro 

o r against the passage o f  no-sm oking  regulations.

B ased on the find ings in this research, the p resence  o f  pressure groups w ith 

d ifferent econom ic and  po litical interests cause the varia tion  in state legislated actions 

on sm oking. H ow ever, besides the obvious pro tection tha t no-sm okers get thanks to 

these regulations, w hen  they  are im posed, sm okers seem  to be unaffected in general. 

O ne m ight expect to  observe  a decrease in the c igarette  consum ption  follow ing the 

passage o f  no -sm oking  regu la tions, which is not the case. O ne possib le explanation is 

the fact that the actions o f  d ifferen t interest groups have been  successful and sm oking 

is still regulated  in too  few  places. A sim ple look o v er T ab le  1 proves it; there are

186

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

only  a  handful o f  states tha t regulate sm oking  in all pub lic  places, w hile m ost o f  them  

regulate sm oking in tw o o r  three places. O nly in one o r tw o  cases public locations are 

declared  sm oke-free. Such variations do not prove to be effic ien t at d iscouraging 

sm okers to consum e few er cigarettes. T herefore , the resu lts  in C hapter III build  the 

foundation for the findings in C hap ter IV , that n o -sm ok ing  regulations do not affect 

the level o f sm oking.

An im portan t finding  in C hap ter IV is the fact that the sen tim ent tow ard 

sm oking  declines cigarette  consum ption . The resu lt reveals the fact that peop le’s 

a ttitude can change and the  aw areness about the health  effects o f  tobacco use can be 

ra ised  by continuous inform ation . T herefore , I conclude th a t a lthough private interests 

are m ore successful in delay ing  regulation, the sen tim en t tow ard  sm oking is m ore 

im portant in reducing  the dem and  for cigarettes. T he a ttitude and  the pub lic’s concern  

w ith the dangers o f  c igarette  use represents the p rem ise  o f  the decision to regulate, 

bu t econom ic and  political in terests m ay delay and  oppose  efficient legislation. 

Therefore, the p u b lic ’s a ttitude represents the key, and  the  concern  about the living 

and  health standards is converted  in less cigarette use.

H ow ever, it is in teresting  to note that this general attitude regards sm oking 

only. The sam e sen tim ent leaves the dem and fo r alcohol unaffected. W hile the 

concern  with the  health effects o f  d rink ing  is not so strong , people are m ore concern  

w ith  other issues related  to  d rinking  and  driving, and  youth  consum ption  o f  alcohol. 

F o r the future, it w ill be an in teresting  research topic to  exam ine the im pact o f  

p u b lic ’s attitude tow ard o th e r drugs, includ ing  m arijuana and  o ther illic it drugs.
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A m a tte r o f  in terest fo r fu ture research will be the analysis o f  the effic iency  o f 

no -sm oking  regu la tions in p ro tec ting  non-sm okers. C onsidering the n um ber o f  places 

that are reg u la ted  in each state, is the health of children and by-standers im proved by 

regula tion? It w ou ld  also be in teresting  to study the loss in effic iency  o f  legislation 

passed, bu t covering  only  a few  locations and  im posing m oderate  restrictions, 

com pared  w ith  a situation w hen no-sm oking regulations w ould  ban sm oking 

com plete ly  and  w ould  be com prehensive. A nother idea for fu ture research w ould be 

com parison  o f  costs and benefits o f  no-sm oking regulations. W hat are the  costs of 

im posing no-sm ok ing  legislation and  w hat are the benefits, m easured in reduction in 

m edical co sts  due to sm oking-related  diseases, longer life expectancy  and  so on.
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107. O ther places include bars, ch ild  day  care centers, hom e-b ased  ch ild  day care, 
shopping  malls, g rocery  stores, enclosed  arenas, pub lic  transporta tion , hospitals, 
prisons, and  hotels and m otels

108. The com plete descrip tion  and  exp lanation  o f sta te  regu la tions o f  sm oking in 
public p laces can be found  in the  p rev ious C hap ter (essay).

109. T he individuals in the B R F S S  survey  give in form ation  abou t the range o f total 
incom e in their household. I take the m iddle range incom e in the in terval, and I divide 
it by  the num ber o f ind iv iduals  in the household  to ob ta in  a  con tinuous variable for 
per cap ita  income.

110. T he om itted categories are  “ m ale” fo r sex, “w h ite” fo r race, “ less than high 
schoo l” fo r education, “em p lo y ed ” fo r em ploym ent s ta tu s, “ m arried” for m arital 
status, “W est” for region, and  “ 1990” fo r year dum m ies.

111. D ue to lack o f data  on a lcoho l prices for these reg io n s, the analysis excludes 
H aw aii, M aine, New Jersey , R h ode Island  and  W ash ing ton , D .C .

112. W hen the dem and for a lcoho l w as estim ated  inc lud ing  tw o regula tion  variables, 
the no-sm oking regulation in restau ran ts  and  no-sm oking  regu la tion  in o ther public 
p laces, the m ulticollinearity  w as present. T he coeffic ien ts fo r the tw o no-sm oking 
regulations were insign ifican t because  o f  large s tandard  erro rs. T he no-sm oking 
regula tion  in restaurants w as d ropped  from  the reg ression  equation. A nother 
explanation  for not considering  th e  no-sm oking  regulation in restauran ts is that not all 
restaurants serve alcohol.

113. T he mean o f the e s tim ated  sen tim ent variable is —5.01, and  the standard 
deviation is 0.98.

114. H alvorsen and P a lm q u is t (1980) explain how  to  correctly  in teipret the 
m agnitude o f  dum m y en dogenous variables in sem i-logarithm ic  equations. I f  c is the 
estim ated  coefficient o f  the du m m y  variable, the re la tive  effect on cigarette
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consum ption  is g =  exp(c) -  1, and  the  percentage effect is equal to 100 • 
{exp(c) — 1}.
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A ppend ix  A

D escrip tive Statistics fo r S tate-L evel V ariables in R egression E quations
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Series Obs M ean S td  E rror M inim um M axim um

R E ST A U R 1045 2443.59 3266.50 126.53 36217 .94

T O B PR O D 1032 32958.18 111964.07 0.00 956995 .00

T O B C A SH 1050 53.44 187.65 0.00 1768.40

Y O U N G  18 1043 28.58 14.40 2.55 340 .94

REA LP R IC E 1000 93.39 19.21 24.51 156.60

G O V L A W 1050 0.33 0.47 0.00 1.00

PR IV L A W 1050 0.16 0.37 0.00 1.00

R E ST L A W 1050 0.29 0.45 0.00 1.00

C O M C A R E L A W 1050 0.11 0.31 0.00 1.00

H O M C A R E L A W 1050 0.03 0.17 0.00 1.00

O T H E R L A W 1050 0.47 0.49 0.00 1.00

C IG C O N S 1000 120.19 30.09 44.20 90.50

U N E M PL 1050 6.64 2.11 2.20 18.00

D IV O R C E 1008 5.22 1.87 2.20 17.80

D E M C T R L 1029 0.58 0 .49 0.00 1.00

D E M PR O P 1050 0.49 0.30 0.00 1.00

200

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Continued

Series Obs M ean S td  E rror M inim um M axim um

IN C O M E 1044 1247.63 468.01 215.80 10404.63

E D U C 1044 0.61 0.31 0.12 7.09

SD SM U G 1000 -11.54 42.8 -513.59 32 .42

L D S M U G 1014 -0.53 67.02 -573.31 48 .58
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A ppend ix  B 

Sources o f  S tate-L evel Data
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T obacco  production (TO BPRO D ). T he sta te  production  o f tobacco leaves (in 1000 

lbs). Source: N ational A gricultural S ta tis tics, U SD A -N A SS A gricultural S tatistics. 

T obacco  cash revenue (TO B C A SH ). T h e  tobacco receipts from  tobacco  sales, in 

m illions o f  dollars. Source: T he ST A T E  S ystem .

S tate annual restaurant sales (R E S T A U R ). T he annual retail sales in ea tin g  and 

d rinking  places (SIC  58), in m illions o f  do llars. Source: Statistical A bstrac t o f  the 

U nited  States, from 1975 through 1996.

Percentage o f  young people under the age o f  18 in state population (Y O U N G  18). T he 

num ber o f  children under eighteen in the s ta te  d iv ided  by the total state popu la tion . 

Source: T he S tatistical A bstract o f  the U n ited  S tates, 1975-1996.

A nnual personal incom e (IN C O M E). T he personal incom e in current prices. Source: 

T he S tatistical A bstract o f the U nited  S tates, 1975-1996.

Percentage o f  state population w ith at least a bache lo r degree (ED U C). Source: US 

D epartm ent o f  H ealth , Education and W elfare , O ffice o f Education, E arned  D egrees 

C onferred  1975-1995.

R ate o f  divorces per 1000 population (D IV O R C E ). Source: The S tatistical A bstract o f 

the U nited  States, 1975-1996.

R ate o f  unem ploym ent (U N EM PL). Source: T he S tatistical A bstract o f  the  U nited  

S tates, 1975-1996.
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D em ocrat Party C o n tro l (D EM C O N T). T h is is a dum m y variable, w hich takes value 

1 if  D em ocrats d o m in a te  in both houses o f  the legislature in one state, and 0 

otherw ise. Source: T h e  S tatistical A bstract o f  the  U n ited  States, 1975-1996.

D em ocrat Party P ropo rtion  (D E M PR O P). T h is variab le  equals one-th ird  if  D em ocrats 

have the m ajority in the assem bly, and R epub licans have the m ajority  in the  senate  

and  the governor is R epub lican  as well. Source: T h e  S tatistical A bstract o f  the  U nited  

S tates, 1975-1996.

P er capita annual sa les  o f  cigarettes (C IG C O N S). T he  variable represents the num ber 

o f  cigarette packs (in  thou san d  units) per capita . Source: Tobacco Institu te, 1996 

P er capita annual sa les  o f  cigarettes (C IG C O N S). T he variable represents the n um ber 

o f  cigarette packs (in  tho u san d  units) per capita . Source: Tobacco Institu te, 1996 

C igarette Price (C IG P R IC E ). The price o f  c ig are tte  includes all Federal, s ta te  and 

local excise taxes im p o sed  on cigarettes, as w ell as any  state level taxes app lied  to 

cigarettes. The c ig a re tte  p rice is a w eighted  average o f  the prices o f s ing le-pack , 

carton, and vending m ach ine  sales, w here the w eigh ts  are the fractions o f each in total 

sales at the national level. T he variation in c igare tte  com es from the w ide d ifferences 

in cigarettes excise tax es  across states. Source: T ob acco  Institute, 1996 

C igarette Excise T ax  (C IG T A X ). This variab le rep resen ts  the state excise tax. Source: 

T obacco  Institute, 1996
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A ppendix  C

D escriptive S ta tis tics  for Independent V ariab les F rom  the BRFSS D ata
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V ariable N M ean Std D ev M inim um  M axim um

A L C PR IC E 468781 2.76 0 .24 2.26 3.59

C IG PR IC E 468781 1.16 0.14 0.88 1.51

IN C O M E 468780 19137.82 14379.71 416.66 75000.00

A G E 468781 45.04 17.24 18.00 99.00

H IG H SC H O O L 468781 0.33 0.47 0.00 1.00

SO M E C O L L E G E 468781 0.25 0.43 0.00 1.00

C O L L E G E 468781 0.26 0 .44 0.00 1.00

U N E M PLO N E 468781 0.01 0.13 0.00 1.00

U N E M PL M O R E 468781 0.02 0.15 0.00 1.00

H O M E M A K E R 468781 0.08 0.27 0.00 1.00

ST U D E N T 468781 0.03 0.18 0.00 1.00

R E T IR E D 468781 0.18 0.38 0.00 1.00

W ID O W E D 468781 0.10 0.30 0.00 1.00

SEPA R A T ED 468781 0.02 0.15 0.00 1.00

D IV O R C ED 468781 0.12 0.32 0.00 1.00

O TH ST A T U S 468781 0.18 0.38 0.00 1.00

B L A C K 468781 0.08 0.27 0.00 1.00

O T H R A C E 468781 0.07 0.26 0.00 1.00
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Continued

V ariable N M ean Std Dev M in im um M axim um

FEM A LE 468781 0.57 0.49 0.00 1.00

M ID W EST 468781 0.26 0.44 0 .00 1.00

SO U TH 468781 0.36 0.48 0.00 1.00

N O R TH EA ST 468781 0 .1 1 0.32 0 .00 1.00

SD SM U G 468781 -19.42 72.96 -513 .59 15.33

LD SM U G 467203 -9.87 76.87 -424 .82 24.83

G O V LA W 468781 0.66 0.47 0.00 1.00

PR IV LA W 468781 0.31 0.46 0.00 1.00

R ESTLA W 468781 0.57 0.49 0.00 1.00

C O M C A R E L A W 468781 0.37 0.48 0 .00 1.00

H O M C A R ELA W 468781 0.11 0.32 0 .00 1.00

O TH ER LA W 468781 0.76 0.42 0 .00 1.00

T he m eans are com puted  based  on BRFSS data 1990-1995, ex c lud ing  W ashington, 
D .C ., H aw aii, M aine, N ew  Jersey  and  Rhode Island. T he om itted  categories are "less 
than high schoo l” for education , “em ployed” for w orking sta tus, “m arried ” for m arital 
status, “w hite” for race, “ m ale” fo r sex , “W est” for region.
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