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Increase: SecondBiannual Report FY2008

1. Executive Summary

The Wyoming cigarette excise tax increased from $0.12 to $0.60 per pack in July 2003. This report
compares the Wyoming tax increase to national and state tobacco taxation trends; discusses the
relatiomship between taxes, prices, consumption, and tax revenue; evaluates the economic
justifications for further tax increases; examines the impact of the $0.48 Wyoming tax increase on
tax revenue and cigarette consumption in Wyoming thviargh 2008andméekes predictions

relevantto additionatax increases.

The Wyomi ng Sur vseman&ondusians ayesas fellownGient er 0

¢ Consistent witkeverstate that has implemented a significant cigarette tax increase, Wyoming
experienced a significant inoeaascigarette tax revenue. Wyoming cigarette tax revenue
quadrupled from $06million to $2.1 million due to the $0.48 tax increase.

e The $0.48 tax increaseluced total Wyoming consumption by abd&gacks per capita per
month, orby 238000 packper month.

e Analyses of Wyoming regions and counties give results consistent with the statewide analysis.

¢ Interstate tax differentials influence cigarette sales in counties on the Wyoming border.

e The Wyoming cigarette excise tax has consistently beethbealational average. The current
Wyoming tax is $0.60 whereas the national state averagk 18« B highest state tax is
$2.75 (in Nework), and the highest combined state and local @W2&i New York City.

e Because of the relatively lowise taxyVyoming is likely a net exporter of cigarettes to
bordering state€igarette exports incredggoming cigarette tax revenue.

¢ We predict that an additional $0.48 tax increase would generate aratliéos per month
in tax revenue and wdukeduce Wyoming consumption by andit3érpacks per capita per
month, orabout159,000packs per month.

e The substantial social costs generated by smoking provide strong economic justification for
increasing Wyomi ngos crisegramingairedeealth|oweieds e t a x .
productivity, andeleteriougnvironmental impacté/yoming Department of Health
expenditures on tobacco prevention and control reduce cigarette consumption, and hence,
cigarette tax revenue.

N
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2. Trends in Tobacco Taxéon

Governments tax tobacco products using both excise and general s&gsitextses are levied

on each unit of a specific good (e.g., $0.60 on each pack of cigarettes), whereas sales taxes are levie«
on the price of a good (e.g., 4% of eachrapnt) Federal, state, and local governments levy

cigarette excise taxestonly $ate and local governments levy cigarette sales taxes. The analysis in

this report focuses angarettexcise taxes with an emphasis on state taxes, particularlyg\yemin

This report does not addréas impactsdr other tobacco products (e.g., spit tobacco, cigars, and
cigarillos).

In a 2000 study;haloupka, Tetvei, Warner, Jacobs, and Yuridiwed that the U.S. has one of

the lowest total (federal plus stdtes locgl cigarette excise tax rates in the world. Of the 22 high
income countries studied, only the Republic of Korea had a lower excise tax (measured in U.S.
dollars), and the U.S. had the lowest excise tax rate. The federal cigarette excisgptnqpiack0.39
(Campaign for Tobacéaee Kids2008d, and this rate is one of the lowest in the world
(Chaloupka et al., 2000). Most cities and counties in the U.S. do not levy a cigarettdeixcise tax,
more than 460 do (Campaign for Tobdewe Kids, 2@). For example, the cigarette excise tax in
Chicago includes a $2.00 Cook County tax and a $0.68 Chicago city tax in addition to the $0.98
lllinois state tax (Carajn for Tobaccéree Kids20f). No cities or counties in Wyoming levy a
cigarette excisex.

All states levy a cigarette excise tax, as Figure 1(Stad@ssthat have not increased their cigarette
tax rate sinc€999or earlier are marked in bdatalic) State tax rates vary considerably, with a
minimum of $0.07 per pack in South Caaalnd a maximum of $3.per pack in Nework. The
lowest tax rates tend to occur in the major togarochucing states, which have an averagé tax
$0.335 per pack (Campaign for Tobdeee Kids20@b).

Figure 1. State Cigarette Tax Rates (Cents per Pack) as of July 1, 2008
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Source: Campaign for Tobacco-Free Kids, 2008b
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Wyoming has levied its cigarette excise tax in three increments: $0.08 prior to 1989, $0.12 from 1989
to June 2003, and $0.60 from July 2003 tothe pfie¢est. 2003 tax i ncrease mo
rate from fifth lowesin June 2003 37" lowest (for the 2@Xxalendar yeair) the nation

(Orzechowski & Walker, 20@ampéayn for Tobaccd-ree Kids20@Bd). The Wyoming tax has

alwaydeen below the U.Sat average, which has iasesl from $0.13 in 19805184 in July
2008(Campaign for Tobacdéaree Kids2008eOrzechowski & Walker, 2Q0Figure 2 illustrates

this difference

Figure 2. Average U.S. and Wyoming State Cigarette Taxes, 19801 2008
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Sources: Campaign for Tobacco-Free Kids, 2008d, 2008e; Orzechowski & Walker, 2007

Figures 3 and 4illustrate trends in U.S. and Wyoming per capita cigarette consumption and real
(inflationradjusted to current dollars) U.S. cigapeittes from 1980 to 200 Figurs 3 and 4lepict
steadilyncreasing pricesd steadily decreasing consumption. Real U.S. cigarette price (including
taxes) rose from a national average of $1.50 per pack ind 88fidoal average®f54in 200
Increases irakes and wholesale prigekich account for about 85% of retail cigapsite) are
important factors in the increasing price of cigarétiedargest single increase in wholesale price
($0.45) occurred in November 1998 wdigarette mana€turers angatesAttorneysGeneral
signedhe Master Settlement Agreema&nnual Wyoming per capita consumpkias been about

20 packs higher than the national avénaajeyearsince 199 (when Wyoming data first became
available National and Wwbming consumption haegperienceparallerates oflecreasm recent
yearsThe steady decline in consumption may be attributed to price increases, smokefree
ordinances, and increased public awareness of the health risks associated with smoking (U.S.
Department of Agriculture, 2001).

1The U.S. Department of Agricultwesased publication of thebacco Yearlzoukl obacco Outlookall 2007; these
two documents are the sources for the data utesbéigures
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Figure 3. U.S. and Wyoming Cigarette Consumption, 19801 2007
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Sources: U.S. Census Bureau, 2002, 2008a, 2008b, 2008c; U.S. Department of Agriculture, 2007a,
2007b, 2007c; Wyoming Department of Revenue. (n.d.)

Figure 4. U.S. Cigarette Price, 19801 2007
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3. The Economics of Tobacco Taxation

Zimring and Nelson (19980tethatthethree common objectives for taxatiaeravenue, deterrence,
andefficiendyhis section will discuss the relationship between these objectives and taxation.

3.1. Revenue
When an excise tax is increased, economic theory phedicli®wing:

e Price will rise.
e Consumption will fall.
e Tax r&senue may either rise or fall.

The theoretical result of antrease in agxcise tax (increased price and reduced consumption) is
unambiguous. The nature of the particular prduhilcy taxedetermines the magnitude of the
price increasand consumptiodecreasd-or tobacco product$ie characteristias the market are
suchthatsuppliers often pass the entire tax directly to consumers so the price incretse equal
amount of the tax (Chaloupka et al., 200@) magnitude of the consumption deeréapends on
how responsive the consumption side of the market is to price changes.

Unlike price and consumptiohetimpact of increased excise taxes on tax revenue is ambiguous

The two components of reverti@x and consumptieimove in opposite diraéohs: if taxes go up,
consumption will go down. For tax revenue tothsdax increase must be larger than the consumption
decrea3ex revenue will rise if demand is relatively unresponsive to price(cbatiggsice
increaseslarger than ca@umption decreas@) which case demand is said tmékastilumerous

studies have demonstrated that the demand for cigarettes is inelastic. These studies concur that a
10% price increase tends to reduce overall consumption by 3% to 5% and youghicorsu

7% (see, for exampl@enters for Disease Contanld PreventiofCDC], 1999; Campaign for
TobacceFee Kids, 2(8x).

In addition to reducing consumption, smokers may also respond to state tax increases by evading
taxes. Two common methods of évasion are (1) smugghirmm low-tax states to higiax states

and (2) purchasing cigarettes over the Internet. These methods of tax evasion reduce state sales and
affect state tax revenue in the same way as reduced consumption. In 2000, Yuekdj Bouhdh

that cigarette smuggling and ctssler cigarette purchases accounted for no more than

approximately 5% of national cigarette daidertunately, we do not know timepact of Internet
transactions on tax revenbesauséternet sales are tneportegdand accurate records are

unavailable

Regardless of whether smokers respond to excise tax increases by reducing consumption or by
evading taxes, the empirical evidence shovevémgtate that has implemented a significant tax
increase hadso realized a significant increase in cigarette tax revenue (Farrelly, Nimsch, & James,
2003; Campaign for Tobadee Kids, 20/@).

3.2. Deterrence

The governmental policy of smoking deterrence is largely motivated by the significant health
impactsassociated with smokitig Wyoming, $36 million was spent 2004on health care costs
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directly related to smokirand another $155 million worth of productivity was lost due to smoking
(CDC, 2006WYSAC, 208). TheCDC (n.d) notes the following humand economic cosit®m
adult smokindgor Wyomingn 2001

e 676smokingrelateddeaths, including8cardiovascular diseastated deaths2@respiratory
diseaseelateddeathsand244 cancer deaths

e 9,278years of potential life lost for tBé6smokng-attributable deathand
e $160.3millionloss of future earninf®m smokinepttributable premature mortafity

Because excise taxes result in price increases and price increases reduce consumption, states can us
taxation as a policy tool to achieweking deterrence. An increase in ta€s00st progress

toward achieving some of Wyomingds and the CD
promoting quitting, and reducing tobacco use. Taxation as a policy tool is even more effective

among gung people who are more responsive to price changes than adults (see Section 3.1).

3.3. Efficiency

A policy of deterrence through taxation also promotes economic efficiency in the cigarette market.
Economic efficiency is achieved in a market when tleegpthe good being exchanged equals all

social costs generated by the consumption of thaf\gooder Merwe, 1998he social costs

arising from the health impacts and lost productivity associated with cigarette consumption are
estimated to bel®.28per pack (Campaign for Tobaétee Kids20@b). Total social costs are

likely even higher because of other social impacts, such as reduced environmental quality. Because
the social costs of smoking exceed current taxes (the highest total excis2siaxNe\B York

City, Campaign for Tobacéoee Kids2008j, further increases in excise taxes will increase

economic efficiency.

4. Wyoming Tax Revenue and Consumption

Wyomingds cigarette exci se t ahissactiomescetested by $
impactof the tax increasm Wyomingax revenue and consumption. Direct measures of Wyoming
cigarette consumption do not exist. However, we can infer an indirect measure from tax revenue
data. Cigarette tax revenue is generated whenaldtslbay cigarette stamps. The wholesalers affix
these stamps to cigarette packs (one per pack) before distributing them to retailers. The Wyoming
Department of Revenue (n.d.) precisely measures tax randRigjre5 plots the revenue

generated from cigarette tax@dgaretteax revenue averaged about $460,000 per month prior to

the July 2003 increase in excise tax. After the tax increase, revenue rose steadily for about a year and
then appeared to stabilize. The averagehinoavenuever the lagivo yearof the datdApril

2006 to March 20Dp&ash2,112779 sotax revenue more than quadrupled because of the increased
excise tax.

Cigarette stamgalesre an indirect measure of consumption. The number of cigarettesstiamp
in a given month does not exactly equal the number of cigarette packs consumed: it takes time for a
pack of cigarettes to move through the marketing ehdimvholesalers, retailers, and conswathers

2These figures are for smoking among adults aged 35 and older and do not include the costel cfdmamisand
smoking deaths.
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hold inventories. However, these timing anehitavy effects become negligible when one averages
the data over numerous periods, as most statistical givaditstiag oursjo.

Figure 5. Monthly Wyoming Cigarette Excise Tax Revenue, May 19961 March 2008
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Source: Wyoming Department of Revenue, n.d.
We use tax revenue and excise tax daampute stamp sales ugimgfollowingequation:
Stamps = Tax Revenue/Excise Tax

Figure6 plots monthly Wyoming per capita cigarette stampSalles avagad about 7.7 stamps

per capita prior to the July 2003 tax increasg. astdmps per capita per month inldstwo

years of datghpril 2006 to March 200& decrease b8%. The periods immediately preceding and
following the tax increaaee anomalis A large spike in sales appears in the two months

immediately preceding the tax. This spike probably occurs because of inventory accumulations in
anticipation of the pending price increase. We do not know whether these inventory accumulations
occur athe wholesale, retail, or consumer level, or on multiple levels. Sales fall for several months
immediately following the tax increase. This sales depression probably reflects consumption of the
accumulated inventories and otheiatadidance behavior suehquitting, cutting back on

smoking, and purchasing from alternativeplove sources (e.g., the Internét)spattern

resembles thieend observeih other states that have enacted large tax increases: increased sales
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prior to the tax increase, a gh@ecline in sales immediately after the tax in@rdaeslow rise to
a sales level lower than theipoeease level (Farrelly, Nimsch, & James, 2003).

Figure 6. Monthly Wyoming per Capita Cigarette Stamp Sales, May 19967 March 2008
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Sources: U.S. Census Bureau, 2002, 2008b; Wyoming Department of Revenue, n.d.

5. Analysis of the 2003 Wyoming Excise Tax Increase

The complicated market reaction shown in Figure 6 necessitates the use of regression analysis to
estimate the impgof tax increases on cigarette consumption. Simple statistical or graphical
methods are unreliable because they cannot take into account corapbedatage behavior.
Regression analysisantifieghe relationship between a response variable (areti€ig

consumption) and multiple explanatory variables, each of which has a causal relationship with the
response variabM/e are particularly interested in the relationship betigaegtteeonsumption
andcigarette price ratiowhich can be used toraputethe price elasticity of cigareti&e can
useanestimate of pricelasticity to estimate the-talated reduction in consumption and to predict

the impact of future tax increases on consumption and revenue impacts. We present price elasticity
estmates for Wyoming in Section 5.1 and for regions and counties within Wyoming in Section 5.2.
In Section 5.3, we analyzedffect of cigarette tax rates in the bordering states of Colorado,
Nebraska, Montan&puth Dakotaand Utah on Wyoming cigarettmsumption.

5.1 Wyoming Results

In thissectionywe summarize the results of the regression analysis of cigarette consumption in
Wyoming. The response variable in the analysis is monthly Wyoming cigarette stamp sales per
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capita, a proxy for peapita cigrette consumption. In addition to cigarette price, the regression
model accounts for the effects of inventories, population, inflation, seasonality, and the calendar.
The analysis usmonthly data from May 1996NMarch 2008143 observations). Detail§the

regression analysis appear in Appendix A.

The estimated cigarette price elasticiddls Thisfigureimplies that for an arbitrary 10% increase

in cigarette price, stamp sales will falll8%.4 his estimate of responsiveness is consistetitavith
estimates reported by others (discussed in Section 3.1) that range from 3% to 5%. A price elasticity
of -041 implies that Wyoming cigarette demand is inelastic. Therefore, tax increases result in
increased tax revenue, as has been the case &r allabéls implementing significant excise tax
increases (Farrelly, Nimsch, & James, 2003; Campaign for-Fobaddds, 200).

Wyoming retail cigarette price data are not available, so we constructeagudsased upon
wholesale costs, retar@arkup, and federal and state ta@esconstructed measure of price is
$3.56 just before the July 2003 tax increase and $4.06 after, a price increase oflsingttid%.
estimated cigarette price elasticit@.41, the decrease in consumptibatcan be attributed to the
2003 tax increase is estimated 3% (= -041 * 14%) Theestimated®.8% decrease in
consumption is substantially less tharad hoc estimate b#%6 presented in Sectidr(see page
10 and illustrates the importance of gisagression analysisaccount for multiple variables that
simultaneously affect consumptidrb 8% decrease in consumption equals dhdbstamps per
capita per month &% of the average ptax sales 6f.7stamps per capita per month), or
approxinately238,42&tamps per montfibased oman estimate@/yoming populatiom March
20080f about529,841; U.S. Census Bure20@3Bb).

The regression modsffectivelyducidates 8Vyoming cigarette stamp sales, explat¥gf the

variability in the resnse variabl@see Appendix Afonsequently, the model predictions of future
stamp sales should be quite accurate. Only two of the explanatory variables are likely to change in
the near future. The real cost of cigarettes will fall with any futuienitilatch will encourage

additional consumptiargnd the variable accounting for inventory depletiocontlhue to

decreasgas the inventory builth is exhausted®oth of these changedus the steadily increasing
Wyoming populationyould have ampward impact on predicted stamp s&lass predicted

stamp sales shouittreaseandstate tax revenues should remain aboveypfevels.

We caralsouse the model results to predict the consequences of further tax il éasétate

the comprison of consumption and revenue impacts, we consider a tax éocraasethk July
2003increase of $0.48n additional $0.48 tax (for a total excise tax of $1.08) would iti@ease
currentpriceof a pack of cigarette®423 by 11%, giving a prected decrease in consumption of

4.%% (= 041 * 11%), or 0.30stamps per capita per momttBe of the averadge7stamps per

capita per month currently sold). This decrease in consumption would leave Wyoming with about
64 stamps sold per capita per mdutle.7 6 0.30), or abouB4 million stamps per month (=46:

520841). The total revenue generate@#ynillion stamps at a tax rate of $1.08 woul@ e $

million per month.

5.2 Region and County Results

In thissectionyve summarize the results@gression analyses of cigarette consumpadrfive
Wyoming region@efined in Table BAndall twentythree Wyomingountiega Wyomingounty
map is given irigure7). The Mental Health an8ubstance AbuS&ervice®ivision (MHSASD)of
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theWyoming Department of Healf/DH) has historically used tlegiongyiven inTablel for
analysisiVe fit the same regression model described in Appendix A to each region and to each
county with the responseiable being monthly cigarette stamp sales per capita in the region or
county of interesRather than report all regression results foveaityeightmodelswe report
onlythe estimated cigarette price elasticities for each model (s=2araide

Table 1. Wyoming Regions

Region Counties

Southeast Converse, Goshen, Niobrara, Laramie, Platte
South-central Albany, Carbon, Natrona

Northeast Campbell, Crook, Johnson, Sheridan, Weston
Northwest Big Horn, Fremont, Hot Springs, Park, Teton, Washakie
Southwest Lincoln, Sweetwater, Sublette, Uinta

Figure 7. Wyoming County Map
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Table 2. Cigarette Price Elasticity Estimates for Wyoming Regions

Price Standard

Region Elasticity Error t-stat P>t
Southeast Region -0.32 0.06 -5.14 0.00
South-Central Region -0.50 0.05 -9.21 0.00
Northeast region -0.15 0.05 -3.25 0.00
Northwest Region -0.50 0.07 -6.83 0.00
Southwest Region -0.56 0.07 -8.45 0.00

Table 3. Cigarette Price Elasticity Estimates for Wyoming Counties

Price Standard

County Elasticity Error t-stat P> |t
Albany County -0.65 0.07 -9.57 0.00
Big Horn County -0.46 0.15 -3.12 0.00
Campbell County -0.12 0.05 -2.26 0.03
Carbon County -0.50 0.08 -6.67 0.00
Converse County -0.23 0.06 -4.13 0.00
Crook County 0.08 0.16 0.50 0.62
Fremont County -0.29 0.07 -4.31 0.00
Goshen County -0.66 0.08 -8.56 0.00
Hot Springs County 0.23 0.14 1.63 0.11
Johnson County -0.10 0.08 -1.28 0.20
Laramie County -0.26 0.08 -3.45 0.00
Lincoln County -0.28 0.12 -2.39 0.02
Natrona County -0.47 0.06 -7.43 0.00
Niobrara County -0.19 0.09 -2.04 0.04
Park County -0.49 0.07 -7.13 0.00
Platte County -0.25 0.07 -3.57 0.00
Sheridan County -0.31 0.06 -4.95 0.00
Sublette County -0.51 0.13 -4.07 0.00
Sweetwater County -0.20 0.05 -3.81 0.00
Teton County -1.13 0.07 -16.65 0.00
Uinta County -1.00 0.11 -9.36 0.00
Washakie County -0.58 0.16 -3.61 0.00

Weston County -0.11 0.07 -1.41 0.16
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The estimated price elasticitie$able and3 all have the expected negative sigrc{garette
consumption is expected to be inversely related to cigarette price) ekcepk fandHot Springs
Countiesand all are significant except for Crook, Hot Springs, JohnddiWestoounties. The
elasticity estimates are generally within the range reported by0o30eis{.5Q asdiscussed in
Section 3.1).

Plots of monthly cigarette tax revenue@oook Hot Springsand Johnso@ountes(for which the

estimated price eladfjaivas not significardye given in Figur&s9, and 10respectively. The

distinguishing featureafi threeplots is a sudden increase in sales occurahgudthetime that a

bordering state increased its cigarette exci€zdak.CountypordersSouth Dakota, where the

cigarette excise tax increased from $0.53 to $1.53 in January Z00@k&wuntys the

Wyoming countpearesRa pi d City ( Sout h Dkhéughtnathdudesleac ond |
plot of Weston County cigarette tax revdoll@vs a similar, though wegkezndto that found in

the plot of Crook Countgigarette smuggling from Wyoming to South Dakota is a plausible

explanation for theigarette sales increaseaSrmokand Westoi€ountes This possibility is

furtherexploed inSection 5.8hich addresses bordering state impacts.

Figure 8. Crook County Monthly Cigarette Excise Tax Revenue, May 1996-March 2008
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$8,000 -
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Date

Source: Wyoming Department of Revenue, n.d.
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Figure 9. Hot Springs County Monthly Cigarette Excise Tax Revenue, May 1996-March
2008
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Figure 10. Johnson County Monthly Cigarette Excise Tax Revenue, May 1996-March
2008
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The spike in Johnson cigarette sales (see Fig
tax increase from $0.18 to $0.70, and the spike in Hot Springs cigaretteFsglesYsee
correspondstotheincease i n Montanads January 2005 <cigar

However, a smuggling scenario is a less credible explanation for the Johnson and Hot Springs sales
spikes. In both cases, the sales increase was temporary, with sales retumaideteels after a

few months, and neither county directly borders Montana. Aaltliegdilemma, other nearby

counties showed similar, albeit smaller, spikes, while other counties that directly border Montana
showed no spike at all. Our best conjeatuthat the revenue spikes in Hot Springs and Johnson
Counties are due to isolated smuggling events.

The estimated price elasticitiesldB and-1.00 for Teton and Uinta Counties, respectigg

Table3), suggest that &#se ountiesareexceptionally price responskigurellgives a plot of

cigarette tax revenues for Teton County, which is dominated by a strongtseasopalttern.

We found that the seasonal pattern in Teton Countytigigaies matched the seasonal pattern in

the number of visitors to Grand Teton National Park, adjacent to Teton County. The unusually high
price elasticity in Teton County may be partly due to the numbepbtfawn visitors that

purchase cigarettesiie county. The plot of cigarette tax revenue for Uinta County, the second
county with highly responsive cigarette sales, revealed no unusuaQmattemsentlyye do not

guestion the validity of the Uinta county estimate

Figure 11. Teton County Monthly Cigarette Excise Tax Revenue, May 1996-March 2008
$16,000

$14,000 - p
$12,000 -

$10,000 -

$8,000 -

$6,000 -

$4,000 -

$2,000 -

$0

May-96 May-97 May-98 May-99 May-00 May-01 May-02 May-03 May-04 May-05 May-06 May-07
Date

Source: Wyoming Department of Revenue, n.d.
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5.3 Bordering State Tax Impacts

As shown in Figure 1, cigarette taaeg considerabfmong thestates. These tax differesstial

create an incentive for individuatsl smugglers hightax states to travel to ldax states to

purchase cigarettes at a lower Gadtled gives state cigarette taxes for Wyoming and its six border
states from May 1996 March20@ with tax increasdor each staghadedWyomingcigarette

taxes have generally been lower than taxes in bordering states, creating an incentivedbr residents
bordering states fmurchase cigarettes in Wyomkhawever, during three periddsven inTable

5), Wyoming residents had a tax incentive to purchase cigarettes in borderiifiséapeesent

time, only ldaho has lower cigarette taxes than Wyamihtpe Idaho tarcentivas small

($0.03 Consequeht, Wyoming iprobablyanetexporter of cigarettes, and tax differentials with
bordering statagsult in a net gain to Wyoming tax revenues.

Table 4. Wyoming and Bordering State Cigarette Taxes

Date Utah  Nebraska Dsaolgc::]a Montana Idaho Wyoming Colorado
May-96 $0.27 $0.34 $0.33 $0.18 $0.28 $0.12 $0.20
Jul-97 $0.52 $0.34 $0.33 $0.18 $0.28 $0.12 $0.20
May-02 $0.70 $0.34 $0.33 $0.18 $0.28 $0.12 $0.20
Oct-02 $0.70 $0.64 $0.33 $0.18 $0.28 $0.12 $0.20
Apr-03 $0.70 $0.64 $0.53 $0.18 $0.28 $0.12 $0.20
May-03 $0.70 $0.64 $0.53 $0.70 $0.28 $0.12 $0.20
Jun-03 $0.70 $0.64 $0.53 $0.70 $0.57 $0.12 $0.20
Jul-03 $0.70 $0.64 $0.53 $0.70 $0.57 $0.60 $0.20
Jan-05 $0.70 $0.64 $0.53 $1.70 $0.57 $0.60 $0.84
Dec-06 $0.70 $0.64 $0.53 $1.70 $0.57 $0.60 $0.84
Jan-07 $0.70 $0.64 $1.53 $1.70 $0.57 $0.60 $0.84

Sources: Campaign for Tobacco-Free Kids, 2008a; Orzechowski & Walker, 2007. Shading indicates a tax increase.

Table 5. Wyoming Tax Savings from Purchases in Bordering States

Period From Tax Savings
Jul 2003 7 Dec 2004 Colorado $0.40
Jul 2003 - Dec 2006 South Dakota $0.07

Jul 2003 7 Present Idaho $0.03
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We use regression analysis to investigate the effect of {stdeetx differentials on cigarette
purchases in Wyoming counties that lie on the Wyoming paaglera major highway connecting
the bordering state and the county in questiormasd city or town with a@etail centee

examine these Wyoming counties because they are most likelyetocexpeaistate cigarette
commerce. Their location makes travel costs to and from neighboring states relatively low and
increases the likelihood of interstate cigarette sales. In agtiitiies that contain retail centers
also have an increased likalthof interstate cigarette sales.

We fit the regression model described in Appendix A to each of the selected counties with one
modification. We includbelogarithm of theénflationadjusted cigarette price in tiearest

bordering state (construciadhe same manner as Wyonaiiggrette pricelescribed in Section

5.1) asn additional explanatory varia¥lle expect the coefficient on timrdeing state cigarette
priceto be positive: when bordering stEgarette prices ris¢/yoming sales wilicrease;
converselywhen bordering statégarette prices falllyoming sales will decrease.

Rather than report all regression results fof thie models, we repoonlythe estimated cigarette
price elasticities feaountes where the Wyoming Priflasticity is significatgeelTable6).

Table 6. Wyoming and Bordering State Price Elasticity Estimates

State Wyoming County Variable Estimate Standard Error t P>|t|
Montana
Park Wyoming Price Elasticity -0.58 0.15 -3.87 0.00
Montana Price Elasticity 0.09 0.13 0.67 0.50
Sheridan Wyoming Price Elasticity -0.53 0.13 -3.93 0.00
Montana Price Elasticity 0.21 0.11 1.83 0.07
Nebraska
Goshen Wyoming Price Elasticity -2.72 0.41 -6.71 0.00
Nebraska Price Elasticity 2.38 0.46 5.17 0.00
. Wyoming Price Elasticity -1.06 0.44 -2.43 0.02
Laramie
Nebraska Price Elasticity 0.92 0.50 1.86 0.07
South Dakota
Crook Wyoming Price Elasticity -3.57 0.23 -15.58 0.00
South Dakota Price Elasticity 4.15 0.24 17.33 0.00
Niobrara Wyoming Price E.Iast|C|ty. | -0.73 0.23 -3.20 0.00
South Dakota Price Elasticity 0.61 0.24 258 0.01
Weston Wyoming Price E.Iast|C|ty- - -0.98 0.17 -5.71 0.00
South Dakota Price Elasticity 0.99 0.18 5.55 0.00
Utah
Sweetwater Wyomln.g Price I.El.ast|C|ty -0.55 0.21 -2.63 0.01
Utah Price Elasticity 0.38 0.22 1.73 0.09
Uinta Wyoming Price Elasticity -3.99 0.34 -11.91 0.00

Utah Price Elasticity 3.19 0.35 9.21 0.00
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The bordering state price coefficient is positive and significant for Crook, Goshen, Niobrara, Uinta
and Weston counties. These findings suggest that there is an interstate tax impact on cigarette
purchases in these border cogntiewever, \Wwilethe priceelasticities generally havedbeect

sign andhrestatistically significant, the magnitude of the coefficients seeasonalyllargeFor

Crook, Goshen, and Uinta counties, the Wyoming price elasticiBe3-a&, and4.0,

respectively, antd bordering state price elasticities are 4.2, 2.4, and 3.2, respectively. These are
implausibly large values and are likely due to the high degree of correlation between the Wyoming
and bordering state price measures. The high correlation in the @ticesteaates a technical
difficulty for the regression analysis, resulting in imprecise eslinetemtanaprice coefficien

is not significant for Park and Sheridan Couimigdying no detectible intetstéax impacts on

cigarette purchasesthese counties

6. Impact of State Tobacco Control Expenditures

We also use regression analysis to examine the aff&dt abbacco prevention and control
expenditures on Wyoming cigarette consumfti@nexplanatory variable of primary interest in

this setion (tobacco prevention and control expenditdis)s fundamentally frothe

explanatory variable of primary interest in Section 5 (cigarette price). For example, tobacco
prevention and control expenditures vary greatly across counties and ar@ventta fiscal

yearwhile cigarettes prices are fairly constant across counties and can vary from month to month.
Consequently, the regression mosetto analyze the effect of tobacco prevention and control
expenditurem this sectiots quite diierent from the regression modsédo analyze the effect of
cigarette excise taxesSection 5

The response variable is the logarithm of afneed t c hi ng Wy o mi ndgunes30)f i s c al
county per capita cigarette stamp dalesneasure citette sales feleveryears (beginning in

fiscal yeat997 and ending in Z0@he first and last years complete data are ayddabkech of

the 23 Wyoming countiesyigg 253 observation®r analysis

Numerous factors other th&DH tobaccarevention and contraéxpendituresan affect

cigarette sales. These factors include cigarette prices, tobacco control activities at the state and
national level, and the unique sedonomic characteristics of each county (e.g., urban versus
rural). The regssion model must account for these factors to obtain an unbiased estimate of the
impact oWDH expendituresNe used dummy variables to account for these factors. We included
one dummy variable for each of éleveryears. The yearly dummy variablesiatéar factors

that affect cigarette sales in all counties in the same way in a given year. These factors included price:
and tobacco control activities atdkee and national levels. We also included one dummy variable
for each of the 23 counties. Tdoeinty dummy variables account for factors that affect cigarette
sales in all years in the same way for a given county. These factors include the unigue socio
economic characteristics of each county.

The goal of the analysis is to relate cigarettengpiisi to WDH tobacco prevention and control
expenditures. WDH expenditures are allocated at both the state and county levels. Because
statelevelexpenditures are constant for all counties in each fiscal year, they are mathematically
redundant with the gdy dummy variables described in the preceding paragrapbyand

contribute no additional information to the analysis. Consequently, thecahgiysiades

countylevel WDH expenditures, which are administered throegrobaccd-ree Wyoming
Commuiities (TFWC) prograisee Evaluation of the Tobade®e Wyoming Communities
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Program: 2002006 (WYSAC, 200#or a thorough discussion of the TFWC prodr&otal

TFWC expenditures for fiscal years 2002 (the first year of community program fundihg) throu
2007 are given Trable 8n Appendix BAnnual state expenditurestfoe TFWCprogram

averaged $1,229,000 with an average annual increase of $8d/c00dy TFWCallocations

ranged from $0 to $185,00ith an average allocation of $65,006.rggression model includes

the logarithm of annual TFWC county expenditures to measure the impact of the TFWC program.

The results of the regsesn analysis are givermable 9n Appendix BTheR-squared of 043
indicates a good fit the data (the madlexplains 84 of the variability in per capita cigarette
sales). The primary variable of interest, TFWC expenditures, has the expected neagative sign (
TFWC expenditures reduce cigarette sales) and is significant at the 0.05 level. The direct
interpeetation of the TFWC coefficier® 0076 is that a 1% increase in TFWC expenditures will
reduce annual per capita cigarette sale3IB@0.Because cigarette tax revenue is directly
proportional to cigarette sald® resultalsoimply that &% incrase in TFWC expenditunes|
reducdax revenue by@76%. The implication is that increasing annual TFWC expenditures by
$100,000Qfrom the current $1,460,000) reduce annual per capita cigarette consumption by about
0. (=100*00076100,000/1,46000)packs and will reduce annual tax revenues by ab@O0$1
(=0.05*0.60*500,0Q0)

7. Conclusions

In July 2003, the Wyoming cigarette excise tax increased from $0.12 to $0.60 per pack. We estimate
the reduction in consumption due to the taxdatgads per capita per monfoy a total decrease

of 225000packgper month in 2008ndof 238000packs per montim 20@. (The change between

2003 and 2@esults irthe increase in Wyomihgopulation.)lax revenues have more than

quadrupled from praxlevelgo aboutd2.11 million, even with the reducper capita

consumption due to the tax. Based on the analysis presented in this report and on state and national
trends reported in the literature, state tax revenues should remain aaavevsis espite

declines iper capitwonsumptionRegional and county analygsge results consistent with the
statewidenalysiBecause Wyoming has a lower cigarette excise tax rate than bordering states (with
the exception of Idaho), Wyomingiisbably ana exporter of cigaretteand taxdifferentials with

bordering statéacrease Wyoming cigarette tax revenue. We found evidence that tax differentials
influence cigarette salethafive bordercountiesexaminedwWe also found th&t/yoming

Department oHealth tobacco prevention and conengbenditureseduce cigarette consumption,

and hence, cigarette tax revenue.

This studyproducedesultdor bordering state effedtsat warrant further examinatidhile we

found evidence of interstate tax effabismagnitude of the effects were sometimes implausibly
largeWe need tainderstandhe reasons for these anomabgwedictcorrectly thémpact of

further changes in the cigarette excis@ haxeforethe interstate tax analytisuld benodified

to remove or reduce the high correlation between the Wyoming and bordering state price measures
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Appendix A. Regression Analysis

This section presents thetalls of our regression analysis ointipact of the2003 Wyoming
cigarette excise tax increaseigarette consumption and tax revenues

The optimal response variable would be Wyoming cigarette consumption per ¢apita. But

discussed in Sectiorcigarette consumption is not measured, and the best available proxy measure

is the number of cigarette stamps purchased by cigarette wholesalers. When we measure cigarette
stamps purchased on a per capita basis, we eliminate variations in stampcalebdraiuse of
changes in population and more accurately est
changes. The response variable is determined as follows:

Stamps per Capita = Stamps/Wyoming Population

We would like to use real (inflatedjusted to current dollars) Wyoming retail cigarette price as an
explanatory variable, but this measure is not available. The best available proxy is a price measure
constructed with the following formula:

Price = (Wholesale Price + Federal ExciserTatate Excise Tax + Distributor and Retailer
Markup) * State Sales Tax Factori€imewPricelndex

The U.S. Department of Agriculture provides wholesale priceafasa The Campaign for
TobacceFree KidsZ00b) est i mat es Wy o metaiay Kakuat 8ltThei but or
Wyoming state sales tax is 4%, so the State Sales Tax Factor is 1.04. The CPI (Consumer Price
Index) is given by the U.S. Department of Labor (n.d.a).

We included the following additional explanatory variables in the na@delutat for seasonal,
calendar, and inventory effects in the response variable (i.e., Stamps per Capita).

Seasonal effects are accounted for by the explanatory variables:

Jan =1 in January, O otherwise
Feb = 1 in February, 0 otherwise
Mar = 1 in MarchQ otherwise
Apr =1 in April, O otherwise

¢ May =1 in May, 0 otherwise

e Jun=1inJune, 0 otherwise

e Jul =1 in July, 0 otherwise

e Aug =1 in August, 0 otherwise

e Sep =1 in September, 0 otherwise
e Oct =1 in October, 0 otherwise

e Nov =1 in November, 0 otheneis

We do not include a December variable for a technical reason that arises in all regression models
with seasonal variables of this type: all twelve monthly variables and the model intercept are
mathematically redundant and give a regression probldioethabt have a unique solution.
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Calendar effects are accounted for by the explanatory vai&ldays
Workdays = the number of work days (Monday through Friday) in the month

This variable accounts f or v arnangenent.®Whent hat ari
economic data are measured precisely on a monthly basis, and the level of economic activity varies
over the workveek, then the data will contain a component of variability due to the arrangement of

the calendar (McNulty & Huffman, 198%)r example, suppose that economic activity is positive

on workdays (Monday through Friday) and is zero on Saturday and Sunday. Calendar variation arises
because the number of workdays in a month can range from 20 to 23. Months that have 23

workdays tentb have larger economic measures than months with 20 workdays. Because
wholesalers purchase cigarette stanipen workdays, we expect the response variatdaten

calendar variation atmhave a positive coefficient.

The explanatory variableséntory Accumulation and Inventory Depletion account for the
inventory effects defined below:

Inventory Accumulation = 1 in May and June of 2003, 0 otherwise

This variable accounts for the buildup of inventories just before the July 2003 tax increase. We
expect this variable to have a positive coefficient.

Inventory Depletion = 1/(1 + log[Time Since Tax]),

where Time Since Tax =1 on July 2003 plus 1 for every month thereafter, 0.atherwéseble
accounts for the depletion of inventories acatauljust before the July 2003 tax increase. This
functional form allows for a diminishing effect as time progaeskapproaches 0 as time
progressedVe selected it from a number of specifications with the same property of time
diminishing effects. Wxpect this variable to have a negative coefficient.

We fit the model using data from May 19%damch 2008n = 143). The model was fit in

logarithmic form so that the estimated coefficient of Price is a direct estimate of consumer
responsiveness. Tligarithmic form alsgivesa slightly better fit than the level (i.e., without a
logarithmic transformation applied to the variables) Taipte7 reports the results of the

regression analysis. THef0.81lindicates a gooit fo the data (the model expla#i%o of the

variability in Stamps Per Capita). The variables Priceddysrknventory Accumulation, and

Inventory Depletion all have the expected signs and are significant at the 0.01 level. Most of the
seasonal montlaviables (i.e., January through November) are significant at the 0.05 level, and the
coefficients show heightened stamp sales during the summer months.

Figurel2contains a plot of actual and predicted Stamps Per Capita. Theytoa good

correspondence between predicted and actual values, especially around the time of the July 2003 tax
increase. Thus, the variables Inventory Accumulation and Inventory Depletion appear to help

account for taxnduced inventory adjustments.
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Table 7. Regression Analysis of Wyoming Cigarette Stamp Sales

The dependent variable is log(Stamps Per Capita),
May 19967 March 2008 (n = 143).

Variable Coefficient  Std. Error t-stat P> |t
log(Price) -0.41 0.04 -9.63 0.00
January 0.02 0.03 0.63 0.53
February 0.09 0.04 2.49 0.01
March 0.05 0.03 1.59 0.11
April 0.03 0.03 0.82 0.42
May 0.13 0.03 4.12 0.00
June 0.17 0.03 5.30 0.00
July 0.19 0.03 5.88 0.00
August 0.23 0.03 7.35 0.00
September 0.14 0.03 4.31 0.00
October 0.10 0.03 3.09 0.00
November 0.09 0.03 2.90 0.00
log(Work Days) 1.10 0.18 6.06 0.00
Inventory Accumulation 0.38 0.06 6.45 0.00
Inventory Depletion -0.33 0.05 -6.07 0.00
Intercept -3.11 0.59 -5.30 0.00
R 0.81

Adj. R 0.79

Durbin-Watson 2.13
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Figure 12. Actual and Predicted Monthly Wyoming per Capita Cigarette Stamp Sales,

May 19961 March 2008
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Appendix B. TFWC Regression Analysis

Table 8. WDH Tobacco Prevention and Control Expenditures

County FY 02 FYO03 FY 04 FY 05 FY 06 FY 07
Albany $35,757 $70,000 $107,004 $90,008 $96,288 $65,000
Big Horn $50,000 $51,218 $50,982 $68,639 $50,000
Campbell $35,599 $70,000 $73,340 $76,923 $97,650 $65,000
Carbon $55,000 $56,756 $56,277 $71,090 $65,000
Converse $24,776 $50,000 $51,139 $51,578 $86,789 $65,000
Crook $40,880 $40,870 $60,838 $50,000
Fremont $36,652 $70,000 $72,049 $72,049 $109,000 $65,000
Goshen $50,000 $50,950 $50,925

Hot Springs $40,000 $60,663 $50,000
Johnson $22,472 $67,000 $58,507 $57,781 $76,295 $65,000
Laramie $91,747 $185,718 $110,000
Lincoln $55,000 $56,397 $55,777 $62,210 $65,000
Natrona $53,017 $135,000 $108,307 $125,751 $172,963 $110,000
Niobrara $50,000
Park $31,643 $65,538 $65,794 $66,316 $82,945 $65,000
Platte $23,154 $50,000 $51,637 $50,983 $69,198 $65,000
Sheridan $32,030 $70,000 $71,848 $75,490 $90,814 $65,000
Sublette

Sweetwater $70,000 $72,382 $71,938 $97,050 $65,000
Teton $27,621 $60,000 $62,479 $62,502 $75,550 $65,000
Uinta $29,839 $60,000 $66,744 $66,387 $86,395 $65,000
Washakie $21,500 $50,000 $51,391 $50,651 $86,721 $65,000
Weston $45,110 $31,184 $45,684 $70,374 $65,000
wind River $55,000 $59,000 $82,000 $74,688 $65,000
Wyoming $374,060 $1,197,648 $1,299,006 $1,392,619 $1,881,878 $1,460,000

Source: Wyoming Department of Health n.d.
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Table 9. Regression Analysis of WDH Tobacco Prevention and Control Expenditures

The dependent variable is log (Stamps Per Capita), FY 1997-2007 (n = 253)

Variable® Coefficient Std. Err. t P>|t|
log(TFWC $) -0.0076 0.0034 -2.26 0.025
1998 0.0278 0.0393 0.71 0.480
1999 -0.0245 0.0393 -0.62 0.534
2000 -0.0983 0.0393 -2.50 0.013
2001 -0.1355 0.0393 -3.45 0.001
2002 -0.1251 0.0433 -2.89 0.004
2003 -0.0157 0.0489 -0.32 0.748
2004 -0.2361 0.0508 -4.65 0.000
2005 -0.0817 0.0509 -1.61 0.110
2006 -0.1682 0.0515 -3.27 0.001
2007 -0.1407 0.0520 -2.70 0.007
Big Horn 0.0401 0.0569 0.70 0.482
Campbell 0.6231 0.0568 10.97 0.000
Carbon 0.7638 0.0569 13.42 0.000
Converse 0.3231 0.0568 5.69 0.000
Crook 0.5744 0.0573 10.03 0.000
Fremont 0.0431 0.0568 0.76 0.449
Goshen 0.5546 0.0578 9.60 0.000
Hot Springs 0.3439 0.0578 5.95 0.000
Johnson 0.3031 0.0568 5.34 0.000
Laramie 0.4512 0.0577 7.83 0.000
Lincoln 0.0744 0.0569 1.31 0.193
Natrona 0.6043 0.0568 10.64 0.000
Niobrara 0.3310 0.0594 5.57 0.000
Park 0.2936 0.0568 5.17 0.000
Platte 0.2907 0.0568 5.12 0.000
Sheridan 0.4462 0.0568 7.85 0.000
Sublette 0.0841 0.0604 1.39 0.166
Sweetwater 0.6769 0.0569 11.89 0.000
Teton 0.0104 0.0568 0.18 0.855
Uinta 1.0772 0.0568 18.96 0.000
Washakie 0.3723 0.0568 6.55 0.000
Weston 0.4336 0.0570 7.61 0.000
Intercept 4.1837 0.0483 86.60 0.000
Adjusted R* 0.8162

3 One yearly dummy variable and one county dummy variable halre|yeet for a technical reasamomplete set
of dummy variables and the intercept are mathematically redundant.



