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Other shifts in the food environment:

availability, portion size, ubiquity

e >5x as many items in grocery stores now as in 1990’s*
e 20,000 new packaged foods and beverages introduced each year?
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Sources: 1. Michael Ruhlman. “Grocery: The Buying and Selling of Food in America” (2017). 2. USDA, Economic Research Service, using data from Mintel, Global
New Product Database. 3. : Young LR and Nestle M, American Journal of Public Health (2012). 4. US Census Bureau. Berkeley



Business ¢ Community

6 Ways to Increase Impulse Buying Online
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On top of these cues, there’s the price

environment

* Healthier diets cost about $1.50 more per day than unhealthy diets

Rao M et al. BMJ Open (2013).
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In the U.S., these powerful environmental cues

are “balanced” by...

Nutrition Facts

8 servings per container
Serving size 8 fl oz (240mLl)
I

Amount per serving
Calories 110

% Daily Value*

Total Fat Og 0%
Saturated Fat Og 0%
Trans Fat Og

Cholesterol 0mg 0%

Sodium 5mg 0%

Total Carbohydrate 27¢g 10%
Dietary Fiber0g 0%

Total Sugars 259
Includes 23g Added Sugars 46%

Rrotein 0g

Vitamin D Omcg 0%
Calcium Omg 0%
Iron Omg 0%
Potassium 40mg 0%

-]

* The % Daily Value (DV) tells you how much a nutrient in
a serving of food contributes to a daily diet. 2,000 calories
a day is used for general nutrition advice.




Trends in prevalence of obesity and diabetes
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Tobacco taxes
&

Smoke-free
restaurants and
workplaces

&
Warning labels
&

Advertising
bans

Cigarette packs

per person per year

68 cases/

100,000 ppl

1970

1980

1990

Lung cancer
deaths

2000

2010

52 cases/
100,000 ppl

I
41 packs

2020
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Americas:

British Columbia,
Canada

Newfoundland and
Labrador, Canada

USA (8 jurisdictions)

Bermuda

Mexico

Dominica

Barbados

Panama

Ecuador

Peru

Chile
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Sugar-Sweetened Beverage Taxes

Europe:

Finland M

i Latvia ’i andy

United 3

Ay Kingdom .

Isle of Man o
Ireland '
Poland y
Belgium ,
France
Hungary
Spain

S Portugal '
St Helena

Africa:
Morocco
Nigeria
Mauritius
Seychelles
South Africa
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Middle East &
Southeast Asia:
Israel
Saudi Arabia
Bahrain
Qatar
United Arab Emirates
Oman
India
Thailand
Malaysia
Maldives
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Western
Pacific:
Philippines
Brunei
Cook Islands
Fiji
French
Polynesia
Kiribati
Marshall
Islands
Nauru
New Caledonia
Niue* &
North. Mariana
Islands
Samoa
Tonga
Tuvalu
Vanuatu
Wallis and
Futuna

GLOBAL FOOD

RESEARCH PROGRAM

" University of North Carolina
—— — at Chapel Hill



Key Measures

* Price

* Demand
" Change in volume
= Change in calories/grams of sugar

* Product availability/reformulation

Berkeley



Impact of SSB Tax on prices in the 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]
Cawley 2017'# Berkeley e 0.43[028; 0.58]
Silver 2017° Berkeley ——— 0.49 [-0.37; 1.35]
Silver 2017* Berkeley 065[023; 1.07]
ver 2017° ! —— 5 % of d
Zhang 2021 Berkeley 010 006G; D.14]
Rojas 2021™ Berkeley = 0.16 [-0.01; 0.34] 70 A’ o SSB taxes a re passe
Cawley 2021 Boulder e 0.53[0.34; 0.72]
Cawley 2021 Boulder S 0.62 [ 0.23; 1.00] th rough to consumers
Cawley 2021 Boulder . 3 0.72 [ 050; 0.94]
Powell 2020" Cook County | 1.13 [ 1.01; 1.25]
Powell 2020 Cook County [+ | 1.19[1.17; 1.21]
Marinello 20207 Oakland —p— 0.60 [-0.01; 1.01]
Marinello 2020% Oakland - 0.60 [-0.86; 2.06]
Cawley 2020" Oakland — 0.61[0.39; 0.83]
Falbe 2020% Oakland —i— 0.92 [ 0.28; 1.56]
Léger 2021*' Oakland [+ | 0.49[0.45; 053]
Leider 2021* Oakland e 0.50 [ 0.05; 0.95]
Cawley 2018 Philadelphia — 0.565 [ 0.22; 0.89]
Roberto 2019° Philadelphia —— 068 [024; 1.13]
Cawley 2020* Philadelphia ——— 1.05 [ 0.82; 1.29]
Bleich 2020* Philadelphia P 121[1.01; 1.39]
Seiler 2021% Philadelphia 5] 0.97[0.94; 0.99]
Falbe 20202 San Francisco —— 1.00[ 0.35; 1.65]
Powell 2020 Seattle - | 0.59 [ 0.57; 0.62]
Saelens 20207 Seattle - 0.89[0.77,1.01]
Jones-Smith 20204 Seattle - 0.80[0.81; 1.00]
0.70 [ 0.53; 0.86]
<
Notes: Cl: confidence interval ! ! ! ! Source: Powell LM, Marinello S, Leider J. A Review and Meta-analysis
S T TN E of Tax Pass-through of Local Sugar-Sweetened Beverage Taxes in the

United States. Research Brief No. 120.



https://p3rc.uic.edu/wp-content/uploads/sites/561/2021/09/Rvw-Meta-Anal-Tax-PssThrgh-SSB-Taxes_Rsrch-Brf-No.-120_Jul-2021.pdf

Impact of SSB
Taxes on
Demand in the
Americas

Source: Sugar-sweetened
beverage taxation in the
Region of the Americas.
Pan American Health
Organization (2020).

Price Elasticity of Demand for SSBs

Study

D ES (95%Cl)
Barbados, Alvarado (2019) (72) : 2 -0.73 (-0.83, -0.61)
Chile, Caro (2018) (47) — -1.20 (-2.44, 0.05)

Chile, Nakamura (2018) (48) 4+— I

-9.95 (-13.47, -6.44)
2138(-210 -0 R7)

A 1% increase in price is
associated with a 1.4%

decrease in demand.

Mexico, Colchero (2016) (66) ——
Mexico, Colchero (2016) (67) i
Mexico, Colchero (2017) (69) ——
Mexico, Colchero (2017) (68) -
Mexico, Ng (2019) (71) & :
Mexico, Pedraza (2019) (70) — :
US, Berkeley, Falbe (2016) (73) pe—
US, Berkeley, Lee (2019) (74) g I
US, Berkeley, Silver (2017) (51) 24
US, Berkeley, Silver (2017) (51) 4

-5.39 (-7.94, -2.94)
-1.18(-1.21, -1.14)
-2.43 (-6.52, 1.66)

-0.69 (-0.79, -0.59)

-8.27 (-20.23, 3.69)

US, Cook County, Powell (2020) (78) I &
US, Oakland, Cawley (2020) (75) <% '

US, Oakland, Cawley (2020) (75) < :0
US, Philadelphia, Baskin (2019) (77) +|

US, Philadelphia, Cawley (2019) (55) *~—

US, Philadelphia, Cawley (2019) (55) —
US, Philadelphia, Roberto (2019) (56) —
US, Philadelphia, Zhong (2018) (76) ——
US, Philadelphia, Zhong (2020) (94) ———

US, Seattle, Powell (2020) (58) @
Overall ’
I

NOTE: Weights are from random effects analysis

» -0.89(-10.00, 8.21)
-2.12(-2.79, -1.45)
-2.71(-5.31,-0.12)
-0.35(-1.32, 0.61)

-0.77 (-2.98, 1.45)

-1.76 (-2.77, -0.13)
-0.64 (-2.52, -1.23)
-1.11(-1.27, -0.96)
-1.36 (-1.61, -1.12)
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Impact of SSB Taxes on Demand in the U.S.

FIGURE 1 Change in Demand Estimates and Meta-analysis Results

Study

Falbe 2016
Silver 2017
Silver 2017 "
Taylor 2019
Taylor 2019
Lee 2019
Rojas 2021™
Powell 2020"
Powell 2020
Cawley 2020%
Cawley 20207'
Cawley 2020%
Léger 2021*
Zhong 2018*
Roberto 2019°®
Cawley 20192
Cawley 2019
Cawley 2019%
Zhong 2020
Bleich 2020
Lawman 2020
Cawley 2020*
Seiler 20217
Powell 2020%
Saelens 2020**
Saelens 2020%

Notes: Est: estimate

Cl: confiden
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Berkeley, CA
Berkeley, CA
Berkeley, CA
Berkeley, CA
Berkeley, CA
Berkeley, CA
Berkeley, CA
Cook County, IL
Cook County, IL
Oakland, CA
Oakland, CA
Oakland, CA
Oakland, CA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA
Seattle, WA
Seattle, WA
Seattle, WA

ce interva
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—
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-05

0

0.5

Est [95% CI]

-0.24 [-0.42; -0.01]
-0.10 [-0.10; -0.09]
-0.20 [-0.61; 0.21]
-0.24 [-0.43; 0.01]
-0.12 [-0.16;-0.08]
-0.44 [-0.65; -0.24]
0.00 [-0.16; 0.20]
-0.27 [-0.30; -0.25]
-0.26 [-0.34; -0.16]
-059 [-1.44; 0.26]
-0.41 [-0.94;0.13]
0.12 [-0.23; 0.48]
-0.14 [-0.16;-0.11]
-0.20 [-0.50; 0.11]
-0.35 [-0.66; -0.04]
062 [-1.21;-003]
-0.08 [-0.30; 0.14]
-0.12 [-0.42; 0.19]
-0.07 [-0.44; 0.30]
-0.40 [-0.67; -0.13]
-0.03 [-0.26; 0.21]
-0.28 [-0.43;-0.13]
-0.46 [-0.62; -0.30]
-0.22 [-0.25;-0.19]
0.07 [-0.33; 0.45]
0.12 [-0.24; 0.47]

-0.20 [-0.25; -0.14]

U.S. SSB taxes reduce demand
by 20%

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.


https://p3rc.uic.edu/wp-content/uploads/sites/561/2021/09/Rvw-Meta-Anal-Impct-Lcl-US-SSB-Taxes-Demand_Rsrch-Brf-No.-121_Aug-2021.pdf

Tax structure matters: UK's tiered tax on SSBs

encouraged reformulation

Number of brands by sugar content/100ml

80
MW Pre-levy
M Post-levy

60

40

20

0 l
No tax Tier 1 Tier 2

5-8 gsugar >8 g sugar

Source: Dixon A et al. Does a Spoonful of Sugar Levy Help the Calories Go Down? An Analysis of the UK Soft Drinks
Industry Levy. https://docs.iza.org/dp14528.pdf
y Levy. https:// g/dp P Berkeley



Evidence suggests no or only modest

substitution of other sweet products

Untaxed beverages
* Mostly null studies; modest substitution with 100% juice drinks and flavored milk

Substitution to foods with sugar
e 3 null studies including UK

e 2 US studies show substitution: 17%-19% offset of tax effect on total sugars sold

Sources: Lozano-Rojas F and Carlin P, Health Economics (2022). Pell D et al. BMJ (2021). Leider J, et al., A Review of the Effects of U.S. Local Suqgar-
Sweetened Beverage Taxes on Substitution to Untaxed Beverages and Food ltems. Research Brief No. 123. 18
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https://p3rc.uic.edu/wp-content/uploads/sites/561/2021/12/Rvw-Effcts-US-SSB-Taxes-Sbsttn-to-Untxd-Bev-Foods_Rsrch-Brf-No.-123_Nov-2021.pdf

Front-of-Package Labels



ALTO EN
SODIO

ALTO EN
AZUCARES

Mingserio
e Sater

High in / Elevé en

Sat fat / Gras sat

ALTO EN
CALORIAS

ALTOEN
GRASAS
SATURADAS
Minigtorip

Countries with Mandatory Front-of-Package Labels

Venezuela

Brazil

Uruguay

Argentina

World map by www.freeworldmaps.net



Key Measures

* Demand
= Calories
= Specific nutrients

* Product availability/reformulation

Berkeley



Evidence on front-of-package labels

* Numerous studies
" Wide range of impacts

Source: Roberto CA, et al. Annual Reviews Nutrition (2021).

Berkeley



Countries with mandatory or voluntary 4 AL FaaD
interpretive labels on packaged foods and drinks  \ e

at Chapel Hill

High in / Elevé en -
N, Sat fat / Gras sat. &
Sugars/Sucres & =

Sodlum x. ) :
Health Canada / Santé Canada 5y [aoh swrving (1509) cortaine

NUTRI-SCORE

AGUCAR
ADICIONADO
GORDURA
SATURADA

EXCESO
SoDI0

Msp

EXCESO EN
GRASAS EXCESO EN || EXCESO EN

totaLes J|saturapasf| SOP'© CALORIAS

THE HEART

ALTO EN fes ALTO EN ALTOEN AND STR?KE

AZUCARES SATURADAS SODIO CALORIAS CONTIENE EDULCORANTES, ;gb]#{l)kl;TR%r:
NO RECOMENDABLE EN NINOS/AS.

CONTIENE CAFEINA.
EVITAR EN NINOS/AS. =
' DUNC
CAROLINA

Last updated August 2022 | © Copyright 2022 Global Food Research Program UNC | Base map copyright © FreeVectorMaps.com e,
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What do consumers have to know to interpret

these labels?

Each serving contains N UTR I -SCO R E

of an adult‘s guideline daily amount

N Garden SENSHTIONAL- —
CBURGER - ot

Gourmet*

* How likely are they to g sa . P
catch someone’s eye? DO, - &

BLYGOOD
e




Chile’s front-of-package labels

HIGH IN
HIGH IN
SUGAR SATURATED

FATS

Ministry of Ministry of
Health Health

< @

Declines per capita per day

HIGH IN HIGH IN
SODIUM CALORIES

Ministry of Ministry of
Health

Taillie LS et al. The Lancet Planetary Health (2021).



Front-of-package labels lead to re-formulation

* Re-formulation after labelling drove majority of reduction in:
= Sodium
" Trans-fats

Source: Roberto CA, et al. Annual Reviews Nutrition (2021).

Berkeley



Other approaches to the food environment

* Limiting advertising to children
* Warning labels on advertisements for unhealthy foods
* Healthy checkout ordinances

Berkeley



IELGEVENR

* Focus on environmental change

* SSB taxes are effective, but geographic scale matters
* Well-designed front-of-package labels are effective

* No single approach will be enough on its own

Berkeley



Thank you




