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FIRST THINGS FIRST

Ready for School. Set for Life.

AGENDA ITEM: ASU Tobacco Report

BACKGROUND: At the June 2012 Board meeting the Board accepted a report from Arizona State
University W.P. Carey School of Business. The report, entitled: First Things First:
Tokacco Tax Revenue Forecast Study, presented tobacco revenue modeling scenarios
for long term planning. Following the Board meeting it was brought to our attention
that there were two sentences in the report that singled out Arizona Tribes and implied
that they were not enforcing tobacco tax collections. After conferring with Chairman
Lynn, Board Member Saunders and FTF staff, FTF asked the researchers to strike those
two sentences from the report. The revised report is attached.

CEQ RECOMMENDATION(S): Accept the revised report.
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L. WILLIAM SEIDMAN RESEARCH INSTITUTE

The L. William Seidman Research Institute serves as a link between the local, national, and internationaf
business communities and the W. P. Carey School of Business at Arizona State University (ASU).

First established in 1985 to serve as a center for applied business research alongside a consultancy
resource for the Arizona business community, Seidman collects, analyzes and disseminates information
about local economies, benchmarks industry practices, and identifies emerging business research issues
that affect productivity and competitiveness.

Using tools that support sophisticated statistical modeling and planning, supplemented by an extensive
understanding of the local, state and national economies, Seidman today offers a host of economic
research and consulting services, including economic impact analyses, economic forecasting, general
survey research, attitudinal and qualitative studies, and strategic analyses of economic development
opportunities.

Working on behalf of government agencies, regulatory bodies, public or privately-owned firms, academic
institutions, and non-profit organizations, Seidman specializes in studies at the city, county or state-wide
level. Recent and current clients include:

Arizona Commerce Authority (ACA)

Arizona Corporation Commission (ACC)
Arizona Department of Mines and Mineral
Resources

Arizona Hospital and Healthcare Association
Arizona Investment Council (AIC)

Arizona Mining Council

Arizona Public Service Corporation {APS)
Arizona School Boards Association

Arizona Town Hall

The Boeing Company

Excelsior Mining

Executive Budget Office of the State of
Arizona

Freeport McMoran

Glendale Community College
Goodwill Industries

Intel Corporation

Phoenix Sky Harbor International Airport
PNM

Raytheon

Rosemont Copper Mine

Salt River Project (SRP)

Science Foundation Arizona (SFAZ)
Turf Paradise & Delaware North
Valley METRO Light Rail

Waste Management Inc.



EXECUTIVE SUMMARY

This report forecasts the annual revenue First Things First can potentially achieve from the luxury
tobacco tax implemented in the state between 2012 and 2030,

First Things First currently receives $0.80 cents from the sale of every pack of 20 cigarettes in Arizona on
non-tribal lands. First Things First also receives a wide range of other taxes from sales of other forms of
tobacco. In 2011, this equated to 5.87% of all tobacco tax revenues generated by the state.

We forecast that the number of Arizona residents smoking could increase from just over 1 million in
2012 to 1.4 million by 2030.

We also forecast that smoking will generate $331.3 million in luxury tobacco tax revenue for the state in
2012, rising to $393.6 million in 2030, based on a number of assumptians including:

¢ No retail price changes after 2012.

® Constant state and federal tobacco tax rates.

e Historical consumption patterns.

® An unemployment elasticity of demand coefficient, in which there is an absolute 0.5% fall in
unemployment each year until 2020, with no changes thereafter.

Based on these assumptions, we estimate First Things First revenue of $132.5 million in FY2012, rising to
5157.4 million in FY2030.

To provide realistic floors and ceilings on revenue forecasts, we calculate 90% confidence levels for each
annual forecast.

These suggest with 90% confidence that First Things First’s revenue will range between $120.9 million in
and $144.1 million in FY2012.

Projected annual revenue forecasts, with lower and upper boundaries, up to 2030 are illustrated in the
following Table.



Financial Year Lower Boundary .

$120,884,600

Expected

First Things First Projected Annual Revenue, 2012-2030, with Lower and Upper Boundaries
Upper Boundary

$132,511,300

$144,149,600

$122,171,500

$133,849,000

5145,572,200

§123,742,900

$135,613,400

$147,525,200

$125,316,900

$137,393,700

$149,422,800

5126,884,400

§139,172,900

$151,475,900

2017

$128,339,500

$140,845,300

$153,457,400

2018

$129,686,600

$142,432,100

$155,203,100

2019

$130,986,500

$143,985,800

$157,161,800

2020

$132,380,200

$145,543,300

$159,135,800

2021

%133,575,500

$147,131,500

£160,950,000

2022

$134,479,100

$148,286,800

$162,295,900

2023

$135,542,700

$149,411,400

$163,660,800

2024

$136,224,100

$150,549,400

$165,182,100

2025

$137,138,500

$151,662,100

$166,452,500

2026

$138,076,800

$152,797,400

$168,175,400

2027

$138,895,000

$153,929,200

$169,519,700

2028

$139,700,400

$155,069,000

$170,916,000

2029

$140,353,200

$156,221,300

$172,510,000

2030

$141,340,900

$157,446,000

$174,159,700

Source: Authors’ Calculations
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1. Introduction and Objectives

First Things First is an early childhood development and health board, committed to helping Arizona
children up to the age of 5 receive the educational, healthcare and family support needed to enable
them to arrive at school healthy and ready to succeed.

Formed in 2006 to counteract concerns about the state’s high child poverty rates, the organization is
funded by a voter-enacted luxury tobacco tax {Prop. 203), and managed by a Board of Trustees in
association with 31 Regional Partnership Councils,

Faced with declining revenues, caused in part by the economic recession, lower than anticipated
population growth, and general changes in attitudes towards smoking and smoking consumption, First
Things First approached the L. William Seidman Research Institute in late 2011 to commission a
reassessment of tobacco tax revenue forecasts up to 2030,

The objectives of this report are to:

® Formulate detailed tax revenue forecasts based on an Arizona smoker segmentation and cohort
analysis,

®  Provide indicative sensitivity analyses and confidence levels for the tobacco tax revenue
estimates, to provide realistic ceilings and floors on revenues.

e Utilize the tobacco state tax revenue forecasts to project the anticipated annual revenue for
First Things First, 2012-2030, including higher and lower boundaries.

The report’s findings will be used by the Board and 31 Regional Partnership Councils to formulate an
effective program of attainable activities given the revenue constraints, targeting First Things First's
goals and impact areas.

Section 2 of the report describes the forecast model’s central inputs and assumptions. An annual
forecast for the luxury tobacco tax collected by the Arizona Department of Revenue is described in
Section 3. This is then used to calculate anticipated annual revenue for First Things First, with higher
and lower boundaries, in Section 4. Conclusions are offered in Section 5.



2. Forecast Model Central Inputs and Assumptions

To arrive at an annual revenue forecast, we initially forecast the Arizona population up to 2030 via an
update of existing population forecasts. We then calculate the smoker population cohort by age and
gender, based on externally validated data for the propensity to smoke and consumption. Applying a
conservative unemployment elasticity of demand coefficient to the model, we make a number of
adjustments and assumptions concerning retail prices, federal and state tax rates, a year-on-year decline
in ihe propensity to smoke, and net inward visitors. We then implement a sensitivity analysis using
@Risk to arrive at a series of annual forecasts, with 80% confidence levels.

An explanation of each central input and assumption follows.

2.1.  Population Cohorts

Our smoker market segmentation analysis consists of two stages. First, we calculate a series of
population cohorts for the period 2012-2030, delineated by age and gender, then we apply a propensity
to smoke rate by age and gender to each population projection cohort,

The model’s population projections for the entire state (smoker and non-smoker) use the 2010 U.5.
Census Bureau’s Arizona population figure of 6,392,017 as a starting point.

Two publically available population projections from the Centers for Disease Control and Prevention
(CDC) and the Arizona Department of Administration are consulted as part of the population projections
calculations. However, neither source is up-to-date. Dating from as far back as 2005 or 2006, this
results in their 2010 projections being up to 10% higher than actuality. Applying the compound annual
growth rate (CAGR) forecasts from the CDC and Arizona Department of Administration population
projections to the 2010 U.S. Census base figure for the state population, we initially calculate three
population projections for the period 2012-2030. These are:

® Alow projection, based in part on the Arizona Department of Administration CAGR.
¢ A high projection, based in part on the CDC/US Census Bureau CAGR.
e A central projection, based upon the mid-point or average of the low and high projections.

Our revenue forecast model uses the central projection with upper and lower bounds based on a fitted
triangular distribution to reflect uncertainties about population growth rates. Table 1 illustrates the
expected (mean) forecast per population cohort by age and gender, together with the minimum (lower)
and maximum (upper) bounds based on the triangular distribution for the period 2012-2030.
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2.2. Propensity to Smoke and Smoker Numbers by Cohort

Next, we estimate from historical data the propensity to smoke by age and gender for each population
cohort, using externally validated data from the CDC, Behavioral Risk Factor Surveillance System (BRFSS),
Youth Risk Behavioral Surveillance System (YRBSS), Youth Tobacco Survey (YTS), Arizona Youth and Adult
Tobacco Surveys, and Orzechowski and Walker’s annual tobacco study.

Drawing from the mean propensity to smoke by gender and age group between 2000 and 2010, our
forecast model’s rates are time-constant. We also specify a normal distribution around the central

estimates to reflect uncertainties. Table 2 illustrates our propensity to smoke rates by cohort.

Table 2: Propensity to Smoke by Age and Gender

(1417 | 18.5% 16.7%
18-24 26.7% 21.3%
25.34 22.8% 18.3%
35-44 23.4% 18.9% i
45-54 25.8% 20.7%
55-64 21.5% 17.3%
65+ 9.9% 7.8%

Source: Authors’ Calculations

Orzechowski and Walker's average annual consumption per capita of 24.8 cigarelte packs in Arizona in
2010 is used in the forecast model. This equates to only half the national average consumption per
capita. We also assume a 1% year-on-year total decline in tobacco consumption.

To forecast smoker numbers by cohort up to 2030, we multiply population cohort size by the propensity
to smoke. The results are illustrated in Table 3. Again, we assume that these are normally distributed to
reflect uncertainties.

2.3. Net Impact of Visitors

Our model includes an adjustment for the constant movement of people in and out of Arizona. Local
residents travelling out-of-state, for example, in all probability purchase some of their annual tobacco
consumption at their destinations, while visitors to Arizona add to local tobacce sales.

' See Orzechowski and Walker (2010) “The Tax Burden on Tobacco — Historical Compilation”, Volume 45 — 2010,
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We use Arizona Office of Tourism data for 2011 to arrive at a base estimate for out-of-state U.5. visitors.
In 2011, Arizona had 22.5 million out-of-state overnight visitors, staying on average 5.1 nighls.

We also use the Bureau of Transportation Statistics” Airline Origin and Destinatian Survey as a proxy 1o
calculate the number of residents leaving the state at any one time.” This is a 10% sample of airline
tickets from reporting carriers at airports throughout Arizona. Their survey suggests approximately 12.5
million U.S. out-of-state overnight trips in 2011 originating from Arizona.

Applying a 3% CAGR to both figures and assuming a normal distribution to reflect uncertainty, our model
therefore estimates net inward visitors of approximately 7 million to Arizona in 2012, rising to 13.25
million by 2030.

To calculate the impact of this visitor adjustment on tobacco sales, Orzechowski and Walker's national
average consumption per capita rate of 50 packs is used, with a 1% year-on-year decline, multiplied by
net inward visitors staying for a constant 5.1 days. The national average consumption per capita is
approximately twice the consumption per capita in the state.

2.4. Prices and Taxes

Our miodel assumes the average price of a pack of cigarettes in 2012 is $6.89, with the price remaining
constant in real terms thereafter.

We also assume that the state tax of 52 per pack and federal tax of 51.01 per pack remain constant
throughout the forecast period. This is in part due to the absence of a forecast for tobacco tax and price
changes in the public domain, but can be amended at a later date,

The model includes a price elasticity of demand co-efficient (-0.611) derived from our econometric
estimates for Arizona.’

The impact of the economy on in-state tobacco sales can be reflected in the model in two ways. Thase
are through a Gross State Product (GSP) elasticity of demand or an unemployment elasticity of demand.
Our model dees not use both methaods since they effectively reflect the same exogenous variable. In the
long-run, these give rise to very different revenue forecasts.

Research suggests that the higher the GSP, the greater the level of tobacco sales. It also suggests that
cigarette consumption increases as unemployment falls, until the natural rate of unemployment is
reached. An unemployment elasticity of demand coefficient therefore provides a more conservative
revenue forecast, as it fails to account for the boost associated with any growth in the economy

E www.btrans.gov
* This price elasticity of demand coefficient fits with other externally validated evidence.



unrelated to unemployment reductions. The revenue forecasts described in this report use the more
conservative unemployment elasticity of demand.

Using a 2011 state-wide unemployment rate of 8.86%, we assume a 0.5% absolute fall in unemployment
each year until 2020, with unemployment remaining constant thereafter.
2.5. Non-Cigarette Adjustment

Although cigarette tax accounts for by far the greatest share of tobacco tax revenue raised by the state,
other forms of tobacco tax also generate revenue, as illustrated in Table 4 below:

Table 4: Net inward Visitor Cigarette Pack Consumption Forecast, 2012-2030
Total State Tax Rate

Smaking tobacco and snuff $0.233 per oz.
Cavendish plus plug or twist $0.055 per oz,
Small cigars weighing not more than 3lbs per 1000 $0.441 per 20
All other cigars retailing at not more than $0.05 each $0.218 per 3
All ather cigars retailing at more than 50.05 each $0.218

Source: Arizona Department of Revenue

We estimate the propertion of tax revenue from non-cigarette sources for the period 2012-2030, based
on data supplied from the fiscal year (FY) 2004 to FY2011.

2.6. Revenue Split

We assume that First Things First will receive an approximate 40% split of total tobacco tax revenue
received by the Arizona Department of Revenue, year-on-year.
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3. State Luxury Tobacco Tax Revenue Forecasts, 2012-2030

To arrive at annual forecasts of state luxury tobacco tax revenue for the period 2012-2030, we enter the
central inputs (and their associated specified distributions) described in Section 2 into an Excel-based
model that utilizes @Risk. @Risk answers a series of “what if" questions, designed to assess the
sensitivity of each annual forecast to variations in key determinants. It uses Monte Carlo simulations to
look at all possible outcomes, and the likelihood of their occurrence. That is, it uses the estimated
distributions for a wide range of user-defined factors to provide a probability distribution and
confidence interval for each forecast.

Table 5: Arizona’s Projected Annual Luxury Tobacco Tax Revenue, 2012-2030

Financial Year Lower Boundary \Expected | Upper Boundary |
2012 7 $302,211,500 $331,278,250 $360,374,000
2013 5305,428,750 §334,622,500 $363,930,500
2014 $309,357,250 $339,033,500 $368,813,000
2015 $313,292,250 $343,484,250 $373,557,000
2016 $317,211,000 $347,932,250 $378,689,750
2017 $320,848,750 $352,113,250 $383,643,500
2018 $324,216,500 $356,080,250 $388,007,750
2019 $327,466,250 $359,964,500 $392,904,500
2020 $330,950,500 $363,858,250 $397,839,500
2021 $333,938,750 $367,828,750 $402,375,000
2022 $336,197,750 $370,717,000 5405,739,750
2023 $338,856,750 $373,528,500 $409,152,000
2024 $340,560,250 $376,373,500 $412,955,250
2025 5342,846,250 $379,155,250 $416,131,250
2026 5345,192,000 $381,993,500 $420,438,500
2027 $347,237,500 5384,823,000 $423,799,250
2028 $349,251,000 $387,672,500 $427,290,000
2029 $350,883,000 5390,553,250 $431,275,000
2030 $353,352,250 $393,615,000 $435,399,250

Source: Authors’ Calculations

11



Table 5 summarizes the @Risk output, which provides an expected revenue scenario each year
(expressed in 20125$) throughout the period 2012-2030. For example, it forecasts that, all other things
being equal, Arizona Department of Revenue could generate approximately $331.3 million in total rom
the luxury tobacco tax in FY2012. Table 5 also displays a lower and upper boundary each year, based an
a 90% confidence interval. For example, we forecast with 90% confidence that the total tobacco tax
collected by the state in FY2012 could be as low as $302.2 million, or as high as $360.4 million.
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4. First Things First Revenue Forecasts, 2012-2030

First Things First currently receives $0.80 from every 52 of tax collected by the State from the sale of a

pack of 20 cigarettes.

It also receives a wide range of other tax rates from other forms of tobacco

previously illustrated in Table 4 (page 10). However, the total tax revenue collected from other forms of

tobacco in FY2011 equated to only 5.87% of gross cigarette tax revenue. As a result, we provide an

annual revenue forecast for First Things, based on a 40% share of total tobacco tax revenue received by

the Arizona Department of Revenue. This is illustrated in Table 6.

Table 6: First Things First Projected Annual Revenue, 2012-2030

Financial Year

2012

Lower Boundary

$120,884,600

Expected

$132,511,300

* Upper Boundary

5144,149,600

2013

$122,171,500

$133,849,000

$145,572,200

2014

$123,742,900

$135,613,400

$147,525,200

2015

$125,316,900

$137,393,700

$149,422,800

2016

$126,884,400

$139,172,900

$151,475,900

2017

$128,339,500

$140,845,300

$153,457,400

2018

$129,686,600

$142,432,100

$155,203,100

2019

£130,986,500

$143,985,800

$157,161,800

2020

$132,380,200

$145,543,300

$159,135,800

2021

$133,575,500

$147,131,500

$160,950,000

2022

$134,479,100

$148,286,800

$162,295,900

2023

$135,542,700

$149,411,400

$163,660,800

2024

$136,224,100

5150,549,400

5165,182,100

2025

$137,138,500

$151,662,100

$166,452,500

2026

$138,076,800

$152,797,400

5168,175,400

2027

$138,895,000

$153,929,200

$169,519,700

2028

$139,700,400

£155,069,000

$170,916,000

2029

$140,353,200

$156,221,300

$172,510,000

2030

$141,340,900

$157,446,000

5174,159,700

Source: Authors’ Calculations
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Table 6 summarizes the @Risk output, to provide an annual expected revenue scenario (expressed in
20128) up to 2030, For example, it forecasts that, all other things being equal, First Things First can
reasonably expect to receive approximately $132.5 million from the luxury tebacco tax collected by the
Arizona Department of Revenue in FY2012. However, to provide a realistic floor on revenues, Table 6
also provides confidence levels far each annual forecast. For example, it suggests with 90% confidence
that First Things First’s revenue in FY2012 could range between 5120.9 million and $144.2 million. By
2030, First Things First's share of the tobacco tax revenue could range between $141.3 million and
$174.2 million.

14



5. Conclusion

The purpose of this report is to provide an annual revenue forecast for First Things First, to enable the
organization to effectively plan for the future.

Our development of a robust series of forecasts is quite challenging, due to the unavailahility of smoker
cohort data, and the inadequacy of state-wide population forecasts which have not heen updated since
2005-06.

Nevertheless, we attempl to update two publically available population projections from the Centers for
Disease Control and Prevention (CDC) and the Arizona Department ol Administration, and develop a
smoker cohort forecast using externally validated data from the CDC, Behavioral Risk Factor Surveillance
System (BRFSS), Youth Risk Behavioral Surveillance System (YRBSS), Youth Tobacco Survey (YTS), Arizona
Youth and Adult Tobacco Surveys, and Orzechowski and Walker’s annual tobacco study.

To arrive at an annual forecast, we build a number of assumptions into our model, which could impact
future revenue. These include no retail price changes after 2012, constant state and federal tax rates,
specific changes in the annual rate of unemployment, a constant price elasticity of demand rate, an
estimate for the proportion of tax revenue from non-cigarette sources based on historical data, a visitor
adjustment, and an assumption that First Things First will continue to receive approximately 40% of all
state tobacco tax revenues,

Of more importance, perhaps, First Things First’s recommendation to use unemployment elasticity of
demand to reflect the state of the local economy leads to a more conservative estimate than a model
using GSP elasticity of demand.

However, our model is flexible enough to enable at least some changes to these assumptions to be
made, to produce a revised set of forecasts within a couple of business days.

Based on these assumptions, we forecast expected revenue of $132.5 million for First Things First in
FY2012, rising to $157.4 million in FY2030. However, to provide a realistic floor on revenues, we
calculate confidence levels for each annual forecast, to indicate the likely range of revenue each year.
This is shown in Figure 1. For example, Figure 1 suggests with 90% confidence that First Things First's
revenue in FY2012 could range between $120.9 million and $144.2 million. In FY2020, it could range
between $132.4 million and $159.1 million, with expected (mean) revenue of $145.5 million. In FY2030,
it could range between 5141.3 million and $174.2 million, with expected (mean) revenue of 5157.4

million.



Figure 1: First Things First Expected Annual Revenue, 2012-2030 at 90% Confidence Level
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