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Abstract
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ABSTRACT

Background: Sugr swestsred bavarage (538 tsss may have brosd
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Introduction

The avercensumption of calories is an impoetant deserminan of
abesity, which affects 407 of adults and 20%, of children in the
United States [1-3). Sugar-sweetened beverages (SSE) are a key
contributor to ndividuals” total caloric intake and the related
abesity endemic, which is esti o account for 18% of adult
mr.m:lhy and $147 billion to 3210 billion per year in medical
ot in the United Stages {4-£). me 1977 4o 2001, caloric

soft drinds and fru by 135%,, and
recent etimates ssggest that on average, US adubs and youth
comsume approximatey 7% of their todal calories from SShs
{7-9). Evidence suggpsts that decreasing SSIE conssmption will
reduce the prevalences of ohesity and obesity-related diseases
{10). SSB taxes have cmerged as 3 pramising intervention o
improve heslth by reducing caloric intake from S5l Prios
studies demonstrated that the implementation of 55B taxes in
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Impact of the Seattle SBT on Prices: Tax Pass-throug

Tax Impact on Beverage Prices and Related

Tax Pass-though

Year 1 Post-tax Year 2 Post-Tax

Change in prices (¢/0z) 1.03 1.04
(0.99, 1.08) (0.99, 1.10)
Tax Pass-through 59% 59%

Tax pass-through:

* Following the implementation of the
Seattle SBT, the price of taxed
beverages rose, on average, by 1.03-
1.04 cents per ounce at one-year and
two-years post-tax.

» This corresponded to a 59% tax pass-
through rate; and, based on pre-tax
mean prices, a 20% increase in the
price of taxed beverages.

Sources: Powell LM & Leider J. (2020). The impact of Seattle’s sweetened beverage tax on beverage prices and volume sold. Economics and Human Biology. 37:100856 Available

online: https://doi.org/10.1016/j.ehb.2020.100856

Powell, L.M. and Leider, J., (2021). Impact of a sugar-sweetened beverage tax two-year post-tax implementation in Seattle, Washington, United States. Journal of Public Health

Policy, 42:574-588. Available online: https://doi.org/10.1057/s41271-021-00308-8
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Comparison with SSB Tax Pass-through in U.S.

FIGURE 1 Tax Pass-through Estimates and Meta-analysis Results
Study Site Est [95% CI]
Falbe 2015 Berkeley - 0.47[ 0.25; 0.69] : : .
Cavtey 2017 Bericley — 0431028, 054 SSB taxes increase prices:
Silver 2017° Berkeley — 0.49 [-0.37; 1.35]
Silver 2017° Berkeley - 0.65 [ 0.23; 1.07]
Znemg 2021 et B T On average, tax pass-through of local
Rojas 20211 Berkeley : 0.16 [-0.01; 0.34]
Cawley 2021 Boulder =~ 0531034;072] U.S. SSB taxes has been 70%,
Cawley 2021'¢ Boulder —- 0.62 [ 0.23; 1.00] )
Cawley 2021'* Bouider S 072[050;094] although there has been substantial
Powell 2020 Cook County : 1.13[ 1.01; 1.25]
Powell 2020 Cook County f 149 1.17; 1.21] I i
Marinello 20207 Oakland - 050 [-0.01; 1.01] heterogenelty acCross StUdIeS .
Marinello 2020% Oakland = 0.60 [-0.86; 2.06]
Cawley 2020 Oakland 061[0.39; 0.83 -
L i L - b o, > Estimates of tax pass-through were
Léger 2021%" Oakland : 0.49 [ 0.45; 063 U R . :
Leger 2021 Oakdand — D40 | et o] similar, on average, in jurisdictions with
Cawley 2018% Philadelphia — 0.55 [ 0.22; 0.89] - -
Philadeiphia -1 058 [024; 1.13] lower (i.e., 1¢/0z) compared to higher
Cawley 2020 Fhiladelphia = 1.05 [ 0.82; 1.29] .
Bleich 20202 Philadelphia B 121[1.01; 1.39] (|-e-, > 1¢/OZ) tax rates.
Seiler 20212 Philadelphia ‘o 0.97[0.94; 0.99]
Falbe 20202 San Francisco — . 1.00[ 0.35; 1.65]
Powell 2020% Seattle - | 059 [ 0.57; 0.62]
Saelens 20207 Seattle 0.89[ 0.77; 1.01]
Jones-Smith 2020 % Seattle | 0.00 [ 0.81: 1.00]
¢ 0.70 [ 0.53; 0.86]
Notes: Cl: confidence interval I I I I
Est: estimate -2 -1 L8] 1 2
Source: Powell LM, Marinello S, Leider J. A Review and Meta-analysis of Tax Pass-through of Local Sugar-Sweetened Beverage Taxes 4

in the United States. Research Brief No. 120.
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Impact of Seattle SBT on Demand:

Evidence on Volume Sold

FIGURE 1 Volume Sold of Taxed Beverages in Seattle, Washington, and Portland,

Oregon, Two-Years Pre- and Post-Tax Implementation'? Ch an g eS i n VO I u m e SO I d :

8

 |Immediate, sustained 22% reduction in taxed

ALY B " g3 beverage volume sold up to 2-years post-tax.
N AN — M= o4 gé . o T
——5 3 § » Estimated price elasticity of demand was -1.1.

2ln 1w T 1M e M e T A  Sustained 29-31% decline in volume sold of family-
size taxed beverages and 10% decline in volume

— Seattie - Portland
—_— | — sold of individual-size taxed beverages up to 2-years
Springer Nature. p OSt_taX .
FIGURE 2 Volume Sold of Family-Size and Individual-Size Taxed Beverages in o o o o
Seattle, Washington, and Portiand, Oregon, Two-Years Pre- and PostTax « The largest decline was in volume sold of family-size

Implementation™

taxed soda, which fell by 36% at 1- and 2-years post-

3 tax relative to the pre-tax period.
33
35
. . " . " . :0 Sources: Powell LM & Leider J. (2020). The impact of Seattle’s sweetened beverage tax on beverage
2 Jan 1 Jul 1Jan 1 5l 1.Jan 13ul 1Jan 1 Jul 4 Jan . . . . .
2018 2016 2017 2017 2018 9018 2019 2019 2020 prices and volume sold. Economics and Human Biology. 37:100856 Available online:
' https://doi.org/10.1016/j.ehb.2020.100856
:Sesam'"'"m" e = W”” W’-’“E B Powell, L.M. and Leider, J., (2021). Impact of a sugar-sweetened beverage tax two-year post-tax
implementation in Seattle, Washington, United States. Journal of Public Health Policy, 42:574-588.
Notes: Indivicusl-size beverages: single tems at most 1 §ter in volume. Family-size baverages: single items gea»r than Available online: https://doi.org/10.1057/s41271-021-00308-8 5

1 liter or mudti-packs of any size. First published in the Joumal of Public Heakth Palicy, 2021, il
] | Q21003085 by Springer Nature.
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Impact of Seattle SBT on Cross-border Shopping:

Evidence on Volume Sold

Volume Sold: Taxed Beverages, 2017-2018

&

Changes in Volume
Sold in the border area;:
* No evidence of cross-border

s A shopping following the
- . | - - iImplementation of the Seattle
2 o SBT through 2-years post-tax.

o

|

Volume Sold (Millions of FI Oz)
; ¥
§ L

=]

Fig. 3. Volume Sold of Taxed Beverages in the 2-mile Border Area of Seattle, WA, and Portland, OR, One-year Before and After Tax Implementation.

Sources: Powell LM & Leider J. (2020). The impact of Seattle’s sweetened beverage tax on beverage prices and volume sold. Economics and Human Biology. 37:100856 Available
online: https://doi.org/10.1016/j.ehb.2020.100856

Powell, L.M. and Leider, J., (2021). Impact of a sugar-sweetened beverage tax two-year post-tax implementation in Seattle, Washington, United States. Journal of Public Health
Policy, 42:574-588. Available online: https://doi.org/10.1057/s41271-021-00308-8
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FIGURE 1 Change in Demand Estimates and Meta-analysis Results
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Comparison with Impact of SSB Taxes Demand in the U.S.:

Evidence on Consumption, Purchases and Volume Sold

SSB taxes reduce demand:

On average, following the
Implementation of local U.S. SSB
taxes, demand for SSBs fell by
20%, with substantial heterogeneity
across studies.

Source: Powell LM, Marinello S, Leider J, Andreyeva T. A Review and Meta-analysis of the Impact of Local U.S. Sugar-sweetened Beverage Taxes on

Demand. Research Brief No. 121.
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Impact on Demand: Evidence on

Consumption, Purchases and Volume Sold

FIGURE 2 Demand Meta-analysis Results by Study Measure

Overall 02
=06 0|
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Scanner -0.2
Volume Sold %
n=10 (-0.26,-013)
Purchases -ﬂf&
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Consumption -0 .1 5
=11
" (-0.26,-0.03)
04 0.3 02 01 00
Source: Powell LM, Marinello S, Leider J, Andreyeva T. A Review and Meta-analysis of the Impact of Local U.S. Sugar-sweetened Beverage Taxes on 8

Demand. Research Brief No. 121.
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Impact of SSB Taxes on Demand in the U.S.:

Estimates of Price Elasticity of Demand

FIGURE 3 Elasticity Estimates and Meta-analysis Results

SSB taxes reduce demand:

On average, estimated price elasticity of
demand based on evaluations of local
U.S. SSB taxes is -1.47.

» Atax that raises SSB prices by 25%, for
example, is expected to reduce demand for
SSBs by 37%.

Based on a subset of 5 studies, one
guarter of the estimated reduction in
demand was offset by cross-border
shopping. After accounting for cross-
border shopping, the average estimated
price elasticity of demand was -1.1

Source: Powell LM, Marinello S, Leider J, Andreyeva T. A Review and Meta-analysis of the Impact of Local U.S. Sugar-sweetened Beverage Taxes on
Demand. Research Brief No. 121.
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Evidence on Substitution to Untaxed

Beverages

Seattle SBT Impact on Volume Sold of Untaxed Beverages,
2-years post-tax

Overall Individual-size Family-size
beverages beverages beverages
() 0 0 - -

Jntaxed 9% 2% +0% Substitution to Untaxed
Water +9% -1% +12% B everag es:
Unsweet milk +1% +7% +1% '
Sweetened Milk +6% +9% +6% « There was moderate substitution to
S e g v untaxed beverages of 4-5% in Seattle.
Juice Drink +79% +16% -9% » Mixed results across jurisdictions; e.g.,
Soda +5% +9% +5% ][10 ;hhz'iln%e I|nh§300k County and mixed
Sports Drink +6% +5% IS e
Energy Drink 0% 0% IS
Tea/Coffee +5% +4% IS

Sources: Powell LM & Leider J. (2020). The impact of Seattle’s sweetened beverage tax on beverage prices and volume sold. Economics and Human Biology. 37:100856 Available online:
https://doi.org/10.1016/j.ehb.2020.100856

Powell, L.M. and Leider, J., (2021). Impact of a sugar-sweetened beverage tax two-year post-tax implementation in Seattle, Washington, United States. Journal of Public Health Policy, 42:574-

588. Available online: https://doi.org/10.1057/s41271-021-00308-8 10
Leider J, Oddo VM, Powell LM. A Review of the Effects of U.S. Local Sugar-Sweetened Beverage Taxes on Substitution to Untaxed Beverages and Food Iltems. Research Brief No. 123.
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Impact of Seattlie SBT on Substitution to Food

Substitution to Foods:
e Substitution to sweets but not

SBT Impact on Substitution to Foods

Year 1 Post-tax  Year 2 Post-Tax salty snacks.
Change in sales of sweets +4% +6% « By comparison, no substitution to
Change in calories sold of sweets +3% +4% sweets or salty snacks in
Change in sales of snacks 0% 0% Philadelphia

Sources: Oddo V, Leider J, Powell LM. (2021). The impact of Seattle’s sugar-sweetened beverage tax on substitution to sweets and salty snacks. Journal of Nutrition. 151(10): 3232—
3239. Available online: https://doi.org/10.1093/jn/nxab194

Leider J, Oddo VM, Powell LM. A Review of the Effects of U.S. Local Sugar-Sweetened Beverage Taxes on Substitution to Untaxed Beverages and Food Items. Research Brief No. 123.
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Distribution of Sugar Sold in Seattle

FIGURE 3 Sources of Sugar in Seattle, Washington,
One-Year Pre-Tax Implementation™

Tazed soda 22 9%
Standalone sugar 19.9%
Candy/confections
Frozen desserts
Cookies
Taxed juice drinks
Other sweets
Texed sports drinks
Taxed teascoffes

Taxed energy drinks

Source: Powell, L.M., Leider, J. and Oddo, V.M., (2021).

Evaluation of changes in grams of sugar sold after the

; I implementation of the Seattle sweetened beverage tax. JAMA

Y wHbs |01 Network Open, 4(11), pp. €2132271-e2132271. Available online:
0O 100 200 300 400 500 600 700 BO0 8O0 1000 https://doi.org/10.1001/jamanetworkopen.2021.32271
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Evidence of Seattle SBT on Changes in Grams of

Sugar Sold

E Taxed beverages

— Fortland E| Sweets
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Source: Powell, L.M., Leider, J. and Oddo, V.M., (2021). Evaluation of changes in grams of sugar sold after the implementation of the Seattle sweetened beverage tax. JAMA Network Open, 4(11), 13
pp. €2132271-e2132271. Available online: https://doi.org/10.1001/jamanetworkopen.2021.32271
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Evidence on Impact of Changes in Sugar Sold from SSB

Seattle SBT Impacts

Year 1 Post-tax Year 2 Post-Tax

Change in grams of sugar sold from taxed SSBs -23% -23%
Change in grams of sugar sold from untaxed beverages +4% 0%
Change in grams of sugar sold from sweets +4% +4%
Change in grams of sugar sold from stand alone sugar 0% 4%
Net change in grams of sugar sold from SSBs accounting for -18% -19%
substitution

Impact on Sugar sold from SSBs:

* 19% net reduction 2-years post-tax in sugar sold from taxed SSBs after accounting for
substitution to sweets as well as standalone sugar and untaxed beverages.

Source: Powell, L.M., Leider, J. and Oddo, V.M., (2021). Evaluation of changes in grams of sugar sold after the implementation of the Seattle sweetened beverage 14
tax. JAMA Network Open, 4(11), pp. €2132271-e2132271. Available online: https://doi.org/10.1001/jamanetworkopen.2021.32271
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Evidence on Substitution to Alcohol

Seattle SBT Impact on Volume Sold of Alcohol

Year 1 Post-tax Year 2 Post-Tax

Beer +5% +7%
Wine 0% -3%
Alcohol +49% +5%

Substitution to Alcohol:

* In Seattle, volume sold of beer
Increased by 7% at 2-years post-
tax implementation while volume
sold of wine decreased by 3%,
with overall alcohol volume sold
increasing by 5%.

« By comparison, for example, in
Philadelphia, no change was
found in volume sold of wine or
spirits up to 1-year post-tax; beer
was not evaluated.

Source: Powell LM. & Leider J. (2022). Impact of the Seattle sweetened beverage tax on substitution to alcoholic beverages. Plos One, 17(1): e0262578. Available online:

https://doi.org/10.1371/journal.pone.0262578
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Summary of Seattle SBT Impacts

Seattle SBT Impacts

Year 1 Post-tax Year 2 Post-Tax

Change in prices (¢/0z) 1.03 1.04
Tax pass-through rate 59% 59%
Change in volume sold of taxed beverages -22% -22%
Change in volume sold of untaxed beverages +4% +5%
Change in sales of sweets +4% +6%
Change in calories sold of sweets +3% +4%
Change in sales of snacks 0% 0%
Change in grams of sugar sold from SSBs (gross, net) -23%, -18% -23%, -19%
Change in volume sold of beer +5% +7%
Change in volume sold of wine 0% -3%
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Sugar-swestened biverages [SSE) consumplion is associaled wilh chionic

Key Findings

g, on age, toa
20% increase in the price of taxed
beverages.

B The Seattle SBT led to a sustained
22% decline in volume sold of
taxed beverages up to two-years
post-tax

o There was no evidence of cross-
berder shopping in response to
the tax at either one- or two-years
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B The tax led to moderate
substitution to untaxed beverages

the tax led to net reductions in
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beverages of 18% at one-year
and 19% =t two-years post-tax.
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