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I. Statement of Identity and Interest of Amicus Curiae' 

The City of Berkeley is a charter city, organized and operating under the 

laws of the State of California and located in the County of Alameda. The original 

Town of Berkeley was incorporated on April 4, 1878 by an Act of the California 

State Legislature. The first Charter was adopted under authority of the California 

State Constitution and approved by the legislature on March 5, 1895. In the most 

recent 2010 United States Census, the City of Berkeley had a population of 

112,580 residents. 

In this amicus brief, the City of Berkeley offers its experience with its own 

sugar -sweetened beverage tax, which shares many characteristics with the 

Philadelphia Beverage Tax at issue in this case. The City of Berkeley presents this 

brief in support of the City of Philadelphia and Frank Breslin, in his official 

capacity as Commissioner of the Philadelphia Department of Revenue, to 

demonstrate that a per -fluid -ounce tax on the distribution of sugar -sweetened 

beverage products within a municipality can operate smoothly and effectively to 

achieve public health goals and raise revenue to support important municipal 

services and programs. 

1 Pursuant to Pennsylvania Rule of Appellate Procedure 531(b)(2), the City of Berkeley states 
that no one other than the amicus or its counsel paid for the preparation of this brief or authored 
this brief, in whole or in part. 



II. Summary of Argument 

On November 4, 2014, the voters of the City of Berkeley passed Measure D, 

which effected a one -cent -per -ounce excise tax on the distribution of "sugar - 

sweetened beverage products" in the City of Berkeley with the explicit legislative 

intent "to diminish the human and economic costs of diseases associated with the 

consumption of sugary drinks by discouraging their distribution and consumption 

in Berkeley through a tax." The City of Berkeley became the first United States 

jurisdiction to levy such a tax. 

Since its implementation in 2015, Berkeley's Sugar -Sweetened Beverage 

("SSB") tax has been subject to a number of assessments, studies, and evaluations. 

Quantitative analysis of beverage price data and consumer consumption research 

indicate that Berkeley's tax reduced SSB consumption and has been an effective 

tool to address public health goals. In-depth interviews with distributors, retailers, 

and Berkeley's tax administrator confirm that implementation of the tax has gone 

smoothly and has not led to any significant unintended market distortions or 

dislocations. 

Berkeley's SSB tax has not only been an effective tool in addressing public 

health concerns, but has also generated over $3.57 million in general fund revenue 

for the City of Berkeley since its implementation in March of 2015. This 

additional revenue has enabled the City to fund a number of valuable community 
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nutrition, education, and physical activity programs to promote the health of 

Berkeley residents. 

III. Argument 

The City of Berkeley submits this brief in support of the Appellees, the City 

of Philadelphia and Frank Breslin, in his official capacity as Commissioner of the 

Philadelphia Department of Revenue, who are seeking to implement the duly 

enacted Philadelphia Beverage Tax. 

Berkeley's Sugar -Sweetened Beverage tax, which has operated successfully 

since March of 2015, shares many characteristics with the Philadelphia Beverage 

Tax. Based on Berkeley's experience, a per -fluid -ounce tax on the distribution of 

sugar -sweetened beverages within a municipality can operate smoothly and 

effectively to achieve public health goals and raise revenue to support important 

municipal services. 

A. The City of Berkeley Has Successfully Implemented a Sugar - 
Sweetened Beverage Tax Since 2015 

Consumption of sugar -sweetened beverages is linked to increased risk of 

obesity, diabetes, cardiovascular risk factors, and tooth decay, among other 

conditions.2 Sugary drinks such as soft drinks, energy drinks, sweetened teas, and 

2 World Health Org., Guideline: Sugars intake for adults and children: Executive Summary 
(2015). A copy of this document is attached as Exhibit A. 
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sports drinks offer little or no nutritional value, but contain large amounts of added 

sugar. 

In November 2014, seventy-six percent of Berkeley voters supported a 

measure to adopt a one-cent-per-fluid-ounce3 general excise tax on the distribution 

of "sugar -sweetened beverage products" in the City of Berkeley.4 The explicit 

legislative intent of City of Berkeley's SSB tax was "to diminish the human and 

economic costs of diseases associated with the consumption of sugary drinks by 

discouraging their distribution and consumption in Berkeley through a tax" on "the 

distribution of sugary drinks and the products used to make them." Berkeley Ord. 

No. 7388-N.S. § 2.A. Berkeley's SSB tax is codified in Chapter 7.72 of the 

Berkeley Municipal Code ("BMC") and appended to this brief as Exhibit B. 

Distribution of products like soda, energy drinks, and heavily presweetened 

tea, as well as the "added caloric sweeteners"5 used to produce them, such as the 

3 For sugar -sweetened beverages, the tax is assessed on the volume of the beverage distributed to 
any person in the course of business in the City. Berkeley Municipal Code ("BMC") 
7.72.010.B.1. For purposes of added caloric sweeteners, the tax is assessed on the largest 
volume, in fluid ounces, that would typically be produced from the added caloric sweeteners 
based on the manufacturer's instructions or based on the regular practice of a distributor, if the 
distributor uses the added caloric sweeteners to produce a sugar -sweetened beverage. Id. 
4 A copy of the official public ordinance adopted by the voters is appended as Exhibit C. 
5 An "added caloric sweetener" is defined as any substance or combination of substances that 
meets all of the following four criteria: 1) Is suitable for human consumption; 2) Adds calories to 
the diet if consumed; 3) Is perceived as sweet when consumed; and 4) Is used for making, 
mixing, or compounding Sugar -sweetened beverages by combining the substance or substances 
with one or more other ingredients including, without limitation, water, ice, powder, coffee, tea, 
fruit juice, vegetable juice, or carbonation or other gas. BMC 7.72.030.A. "Added caloric 
sweetener" includes, without limitation, sucrose, fructose, glucose, other sugars, and high 
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syrup used to make fountain drinks are subject to this tax. BMC 7.72.010. Drinks 

such as infant formula, milk products, beverages for medical use, alcoholic 

beverages, and natural fruit and vegetable juice are exempt from the tax. BMC 

7.72.030.0.2. The tax is required to be paid on the first nonexempt distribution of 

a sugar -sweetened beverage product in the City of Berkeley; the distribution of 

sugar -sweetened beverage products may not be taxed more than once in the chain 

of commerce. BMC 7.72.010.C. 

B. The Implementation of Berkeley's Sugar -Sweetened Beverage 
Tax Was Smooth 

The City of Berkeley's SSB tax was adopted by the voters in November 

2014, and the election was certified in December 2014. The tax went into effect on 

January 1, 2015, but the City of Berkeley adopted a phased approach and delayed 

the effective collection date for 60 days in order to give the City and the industry 

time to prepare for and execute the implementation. Implementation was 

contracted out to MuniServices LLC, a national firm that specializes in tax 

administration for state and local governments. 

For the first year (2015), Berkeley limited collection to large scale 

distributors of sugar sweetened beverages and related products, such as fountain 

syrups. This rollout went smoothly. Business licenses, professional affiliations, 

fructose corn syrup, but does not include a substance that exclusively contains natural, 
concentrated, or reconstituted fruit or vegetable juice or any combination thereof. Id. 
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and the tax administrator's database were used to quickly identify liable 

distributors and to provide outreach for taxpayer education sessions. Taxpayers 

were informed sufficiently in advance that few, if any, penalties were incurred. 

There have been no disputes or lawsuits and few questions that MuniServices was 

not able to answer without consulting the City. 

The tax was rolled out to smaller "self-distributors"6 in 2016, using a similar 

approach, but with additional individual contact for these small business owners. 

There have been a few questions as to how the tax applies at its margins, but again, 

no significant disputes. 

An implementation assessment based on in-depth interviews with SSB 

distributors, Berkeley beverage retailers, City of Berkeley public health, finance, 

and legal staff, City Commissioners serving on the Berkeley Sugar Sweetened 

Beverage Panel of Experts, and MuniServices, the tax administrator, found high 

rates of reported distributor compliance and smooth implementation. The reported 

compliance rate in April 2016 was 94.74% of covered distributors filing and 

paying the SSB tax.7 In an interview a tax administrator described the 

6 "Self -distributors" are retailers who obtain and bring sugar -sweetened beverages into the City 
themselves, for instance, smaller retailers (or restaurateurs) who may purchase several cases of 
sodas at a retail establishment such as Costco or Walmart and then bring them into the City for 
retail sale. BMC 7.72.030.H. 

Thirty-six of the thirty-eight distributors required to file and remit the tax did so in April 2016. 
Jennifer Falbe, et al., Implementation Evaluation of Berkeley's Measure D: Report to the City of 
Berkeley ("June 2016 Evaluation"), 5 (June 2016). For the Court's convenience, copies of the 
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implementation of the tax as "relatively painless."8 The study found that the 

simplicity of the tax -per -ounce structure facilitated implementation of the tax. A 

tax administrator noted that "[Calculation of the tax] is actually really simple. [In 

contrast], tobacco is based, on per pack or per carton, per cigar or per little cigar. 

They have like 20 different things."9 A distributor also remarked on the simplicity 

of Berkeley's SSB, stating that "the calculation and payment of it is fairly simple 

now that it is up and running."1° The majority of self -distributors interviewed did 

not report difficulty understanding how to calculate the tax.11 

While many retailers reported a drop in sales of SSBs, especially soda-the 

intended effect of the SSB tax-most retailers reported no or only minor impacts 

on overall business or sales.12 A study found that one year after Berkeley's 

implementation of its SSB tax, prices of SSBs increased in many, but not all, 

settings, SSB sales declined by 9.6% , and sales of untaxed beverages (especially 

water) increased, and overall beverage sales rose in Berkeley.13 The study also 

referenced studies and reports are appended to this brief as exhibits. A copy of this report is 
appended as Exhibit D. 
8 Id. 
9 Id. 
10 Id. 
ii Jennifer Falbe, et al., Implementation Evaluation of Berkeley's Measure D: Report to the City 
of Berkeley ("Sept. 2016 Evaluation"), 5 (Sept. 2016). A copy of the report is appended as 
Exhibit E. 
12 June 2016 Evaluation at 9. 
13 Lynn Silver, et al., Changes in prices, sales, consumer spending, and beverage consumption 
one year after a tax on sugar -sweetened beverages in Berkeley, California, US: A before -and - 
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found that consumer spending per transaction (average grocery bill) did not 

increase, and there was no evidence of loss of gross revenue per transaction or 

decreases in overall beverage sales for stores.14 

Another study examining the impact on business and jobs found that a year 

and a half after passage of Berkeley's SSB tax, food sector sales tax revenue rose 

by 15% in the city, and 469 new food sector jobs were created-an increase of 

7.2%.15 

Taken together, the two studies indicate that Berkeley's SSB tax is having its 

intended effect-consumers are shifting to healthier beverage options, average 

grocery bills did not rise in response to the tax, and Berkeley has been able to raise 

significant revenue that has been used to promote the health of Berkeley's 

residents. 

C. Berkeley's Sugar -Sweetened Beverage Tax Had the Intended 
Effect of Higher Retail Shelf Prices for Sugar -Sweetened 
Beverages 

Berkeley's SSB tax had the explicit legislative intent "to diminish the human 

and economic costs of diseases associated with the consumption of sugary drinks 

by discouraging their distribution and consumption in Berkeley through a tax." 

after study ("Changes in prices, sales, consumer spending, and beverage consumption") 2-3 
(April 18, 2017). PLoS Med. 14(4): e1002283. A copy of this study is appended as Exhibit F. 
14 Id. 
15 Lynn Silver, Pub. Health Instit., Berkeley's Sugar Sweetened Beverage Tax: What Happened 
to Jobs & Business Revenue? (May 2017). A copy of this report is appended as Exhibit G. 
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The Berkeley SSB tax cannot be passed on to consumers as an added charge at the 

register or invoiced as a tax or surcharge at the point of retail sale to consumers. 

However, the tax does not prohibit retailers from making private business 

decisions to increase shelf pricing to pass on all or a portion of the incidence of the 

tax to consumers. 

Unlike a sales tax, which is added at the register and paid directly by the 

consumer, an excise tax is levied on the distribution of SSBs prior to the point of 

purchase. In response to an excise tax, distributors are expected to increase SSB 

prices for retailers, who are expected to increase the shelf prices of SSBs paid by 

consumers. Excise taxes are thought to have a greater deterrent impact on 

consumer purchasing because they result in higher shelf prices at the point of 

decision. 

The effectiveness of an excise tax in reducing consumption hinges in part on 

the "pass -through rate," or the extent to which the tax is passed on to consumers 

through higher shelf prices, thereby decreasing consumption. In a longitudinal 

study of seventy-one stores, researchers from the University of California, 

Berkeley and the University of North Carolina, Chapel Hill, found that three 

months after the tax was implemented 69% of Berkeley's SSB tax was passed on 

through higher shelf prices for sodas and 47% was passed through to prices of 
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other sugary beverages subject to the tax for beverages less than 33.8 ounces.16 

Two -liter bottles and multipacks of soda demonstrated slightly lower pass -through 

rates, with relative price increases of 46% and 49% respectively. The study 

findings that the tax was passed through to shelf prices at higher rates for sodas is 

encouraging because of the particular health concerns associated with high rates of 

soda consumption.17 

The study found that the price of SSBs overall increased relative to the price 

of non-SSBs by 0.46 cents per ounce more in Berkeley than in comparison cities 

and that broader categories of untaxed beverages, such as diet soda, water, milk, 

orange juice, and non-SSBs did not significantly increase in price in Berkeley 

relative to comparison cities during the same time period.18 

Researchers from the Public Health Institute and Department of Nutrition 

and the Carolina Population Center at the University of North Carolina at Chapel 

Hill analyzed a survey of beverage prices at 26 Berkeley stores prior to and after 

the implementation of the tax, point -of -sale scanner data on 15.5 million checkouts 

16 Jennifer Falbe, et al., Higher Retail Prices of Sugar -Sweetened Beverages 3 Months After 
Implementation of an Excise Tax in Berkeley, California, 105 Am. J. Pub. Health 2194 (2015). 
A copy of this article is appended as Exhibit H. 
17 Implementation evaluations indicate that Coke and Pepsi invoices clearly identified the 
specific beverages for which retailers were charged more as a result of the SSB tax, while other 
distributors may have lumped the SSB tax with other charges on the invoices or not clearly 
identified which products were subject to the SSB tax. June 2016 Evaluation at 6. 
18 Jennifer Falbe, et al., Higher Retail Prices of Sugar -Sweetened Beverages 3 Months After 
Implementation of an Excise Tax in Berkeley, California, 105 Am. J. Pub. Health 2198 (2015). 
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for beverage prices, sales, and store revenue, and a telephone survey of 957 adult 

Berkeley residents, to examine the pass -through rate of the SSB tax on retail 

prices.19 They concluded that the tax was generally functioning as intended. The 

study found complete pass -through for SSBs sold at large chain supermarkets (1.07 

cents), small chain supermarkets (1.31 cents), and chain gas stations (1.31 cents).2° 

Chain pharmacies partially passed -through the rate among SSBs (0.45 cents) and 

untaxed beverages and pass -through did not occur in independent small markets or 

gas stations.21 

Based on analysis of retail scanner data, the study concluded that one year 

after the SSB tax was implemented, SSB sales in Berkeley stores declined 9.6% 

compared to estimates if the tax were not in place, and rose 6.9% for non -Berkeley 

stores.22 The study found that overall beverage sales rose across stores, and in 

Berkeley sales of water rose by 15.6%, exceeding the decline of SSBs sales in 

ounces.23 

In-depth interviews with stakeholders affected by or involved in the 

implementation of the measure also indicate that the SSB tax functioned as 

intended and did not lead to any significant unintended market distortions or 

19 Changes in prices, sales, consumer spending, and beverage consumption at 2. 
20 

21 Id. 
22 Id. at 3. 
23 Id. at 11. 

11 



dislocations. Among retailers that decided to make up for higher costs from 

distributors due to the SSB tax, the majority reported raising the price of only taxed 

SSBs.24 There was no indication that additional costs caused by the SSB tax were 

shifted to non -beverage items, such as food, to distort into a broad -based "grocery 

tax." In fact, not a single retailer reported raising the price of non -beverage items 

as a result of the tax.25 The interviews are consistent with the results of an 

assessment of retail scanner data on 15.5 million checkouts for beverage prices, 

sales, and store revenue, which found that overall consumer spending per 

transaction (average grocery bill) did not rise in Berkeley after implementation of 

the SSB tax.26 

D. Berkeley's Sugar -Sweetened Beverage Tax Was Associated with 
Decreased Consumption of Sugar -Sweetened Beverages 

To measure the tax's impact on consumption, researchers conducted pre - 

and post -tax surveys on beverage consumption in Berkeley's low income 

neighborhoods, and used neighboring Oakland and San Francisco, geographically 

proximate and culturally and political27 similar localities, as comparison cities to 

24 Sept. 2016 Evaluation at 4-5; June 2016 Evaluation at 9. 
25 Sept. 2016 Evaluation at 5. 
26 Changes in prices, sales, consumer spending, and beverage consumption at 13. 
27 For example, San Francisco also had a November 2014 ballot initiative to enact a per -ounce - 
tax on soft drinks supported by the majority of voters, garnering 55.6% of the vote. However, 
the San Francisco tax was not enacted because it required two-thirds of the vote to pass because 
funds from the tax were directed to a special fund, not the general fund. 
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account for general local trends unrelated to Berkeley's SSB. 28 Survey results 

showed a 21% decrease in SSB consumption in Berkeley, while comparison cities 

showed a 4% increase in SSB consumption.29 The same research indicated a 63% 

increase in water consumption in Berkeley, with comparison cities showing only a 

19% increase.30 Additionally, consumption of soda and energy drinks decreased in 

Berkeley 26% and 36% respectively, while consumption of soda and energy drinks 

increased in comparison cities by 10% and 16% respectively.31 

Another study found that sales in ounces of taxed SSBs fell by 9.6% in 

relation to predicted sales in the absence of the tax, while sales of untaxed 

beverages rose 3.5% and total beverage sales rose in Berkeley.32 The authors 

concluded that the sales of SSBs declined significantly, consistent with published 

price elasticity estimates.33 

Researchers at the Celsus Academy for Sustainable Healthcare at Radboud 

University Medical Center and the Department of Social Medicine at the Academic 

Medical Center in the Netherlands conducted a review of the policy content and 

28 Jennifer Falbe, et al., Impact of the Berkeley Excise Tax on Sugar- Sweetened Beverage 
Consumption, 106 Am. J. Pub. Health 1865 (2016). A copy of this public journal article is 
appended as Exhibit I. The study included a sample of 328 pre-tax interviews in Berkeley and 
662 in comparison cities and 545 interviews post -tax implementation in Berkeley and 1144 in the 
comparison cities. 
29 Id. at 1869. 
3° Id. at 1868. 
31 Id. 
32 Changes in prices, sales, consumer spending, and beverage consumption at 3. 

33 Id. 
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context for thirteen case studies, including the City of Berkeley, of taxation of 

unhealthy energy -dense foods and SSB taxes.34 The researchers concluded that the 

available evaluations of the 13 case studies indicated that consumers did change 

the behavior, that the consumption of targeted products decreased, and the effect 

seemed larger among lower socioeconomic groups.35 

These findings indicate that Berkeley's SSB tax is an effective tool in 

achieving the goal of decreasing consumption of SSBs and the negative health 

impacts associated with their consumption. 

E. Berkeley's Sugar -Sweetened Beverage Tax has Raised Revenue 
and Enabled Berkeley to Fund Community Nutrition and Health 
Programs and Education and Media Campaigns 

The tax revenue generated by the SSB tax goes into the City of Berkeley's 

general fund. From March 2015,36 when the City of Berkeley started collecting the 

tax, through the end of January 2018, the City has collected over $3.57 million in 

revenue. The ballot measure that instituted the SSB tax also provided for the 

establishment of a Sugar -Sweetened Beverage Products Panel of Experts 

(SSBPPE) to advise the City Council on "how and to what extent the City should 

34 Luc Hagenaars, et al., The taxation of unhealthy energy -dense foods (EDFs) and sugar - 
sweetened beverages (SSBs): An overview of patterns observed in the policy content and policy 
context of 13 case studies, 121 Health Policy 887-894 (2017). A copy of this article is attached 
as Exhibit J. 
35 Id. at 891. 
36 The tax took effect on January 1, 2015. However, the first month distribution was taxable was 
March 2015. Certain small self -distributors were required to file their SSB tax for the month of 
January 2016, with the remittances due before the end of February 2016. 
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fund programs to further reduce the consumption of sugar -sweetened beverages 

(SSBs) in Berkeley and address the consequences of such consumption." 

The additional general fund revenue raised by the SSB tax has enabled the 

City of Berkeley to increase spending on nutrition, education, and outreach 

programs. The SSBPPE, made up of experts in child nutrition, healthcare, and 

education, makes recommendations to the City Council about funding programs to 

reduce the consumption of sugar -sweetened beverages in Berkeley and address the 

consequences of such consumption. 

To date, at the recommendation of the SSBPPE, the Berkeley City Council 

has approved a total allocation of $5 million dollars (through June 30, 2019) to 

fund community nutrition and health programs, education and media campaigns, 

and to support the program management and evaluation of these programs. 

The City uses an open request for proposals process to solicit applications 

from community agencies that qualify for funding based eligibility criteria 

developed by the SSBPPE Commission as part of its Healthy Berkeley Program. 

Two independent review panels of SSBPPE commissioners and public health staff 

evaluate and score the proposals. Recommendations for funding are then 

submitted to the Berkeley City Council for consideration. 

In the first year of the Healthy Berkeley Program (July 2016- July 2017), the 

City of Berkeley awarded $1,287,500 to fund seven community -based programs to 
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reduce the consumption of SSBs and the associated negative health outcomes. 37 

This funding supported education and outreach to over 10,000 Berkeley residents. 

Grantees and mini -grantees educated over 7,000 Berkeley Unified School 

District students and parents with newly developed curriculum focused on SSBs 

and nutrition, distributed over 1,500 water bottles, organized dance and music 

education for over 700 children, provided 99 residents with free diabetes 

prevention program, trained more than 60 youth and parents in leadership skills, 

and worked in seventeen schools across the city.38 

The programs that the City of Berkeley funds are focused on improving the 

health of Berkeley residents and engaging traditionally difficult -to -reach 

communities. For example, the City of Berkeley awarded a grant to Berkeley 

Unified School District ("BUSD"), the local school district, to expand the cooking 

and gardening program aimed at reducing the number of students with nutrition 

related illnesses, especially among African American and Latino students. The 

program engaged students in preschool through high school with hands-on 

instructions in science, language art, environment and nutrition education in 

37 The Healthy Berkeley Program included a grant to LifeLong Medical Center that oversaw a 
mini -grantee program that funded seven new organizations with smaller grants of around 
$10,000 each. The mini -grantees reported reaching thousands of Berkeley residents, with an 
emphasis on underserved communities, such as non-English speakers and people recovering 
from addiction. John Snow Inc., Evaluation of the Healthy Berkeley Program: Executive 
Summary (Jan. 2018) at 5. A copy of this report is appended as Exhibit K. 
38 Id. 
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seventeen school gardens. The program aimed to improve access to water, 

increase knowledge and awareness of the health risks of consuming sugary drinks, 

change preferences for water or other non -sugar added drinks, and increase family 

engagement. 

The City of Berkeley also funded a local non-profit to implement a multi - 

strategy approach to reduce health inequities in Berkeley resulting from 

consumption of sugar -sweetened beverages through behavioral and environmental 

change. The non-profit conducted community assessment surveys and focus 

groups among African American families in West and South Berkeley, and trained 

community residents as water ambassadors to conduct outreach and provide 

education about health inequities and health effects of sugar -sweetened beverages. 

Another partner organized community activities including a healthy eating 

orientation for incoming high school students, free pre -diabetes risk screenings, 

and training for youth health ambassadors to lead teen outreach activities. 

The City of Berkeley funded a diabetes prevention program that provided a 

trained lifestyle coach for populations at higher risk for diabetes, obesity, and tooth 

decay and provided a 16 -week core and monthly maintenance training program 

based on a low fat diet, education about calories, and guidance on how to manage 

stress, social eating, and daily physical activity aimed at losing body weight and 

making healthier food and beverage choices. 
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The City of Berkeley also supported a program that incorporates education 

and physical activity programs to promote healthy weight, nutrition, and physical 

activity habits among young children and their families. The program provides bi- 

lingual (English/Spanish) educational workshops on healthy nutrition and meal 

planning for parents of children in Head Start and the BUSD preschool programs, 

weekly physical education, and dance classes. The program trains teachers on 

infusing motor activity and nutrition and health education into their curriculums. 

The Healthy Berkeley Program strives to engage traditionally difficult -to - 

reach communities, change the perceptions around SSBs, support shifts toward 

healthier behavior, and cultivate leadership skills among Berkeley residents. An 

assessment of the first year of the Healthy Berkeley Program found a high degree 

of alignment between the grantees' activities in year one and the Healthy Berkeley 

Program goals.39 While these programs are still in their early stages, the City of 

Berkeley anticipates that they will have a positive impact on the health of Berkeley 

residents. 

IV. Conclusion 

The City of Berkeley has successfully implemented a tax on the distribution 

of SSBs and the products used to make them since 2015. Evaluations and 

assessments of the tax indicate that the tax has met its intended goals: the tax has 

' John Snow, Inc., Evaluation of the Healthy Berkeley Program: Exec. Summary at 7. 
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led to an increase in the shelf -price of SSBs, a decrease in consumption of SSBs, 

and a shift towards healthier beverage options. The tax has also raised significant 

general fund revenue for the City of Berkeley. 
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varlitiue summarlf 

Background Noncommunicable diseases (NCDs) are the leading causes of death and were 
responsible for 38 million (68%) of the world's 56 million deaths in 2012 (1). More 
than 40% of those deaths (16 million) were premature (i.e. under the age of 70 years). 
Almost three quarters of all NCD deaths (28 million), and the majority of premature 
deaths (82%), occurred in low- and middle -income countries. Modifiable risk factors 
such as poor diet and physical inactivity are some of the most common causes of 
NCDs; they are also risk factors for obesity' - an independent risk factor for many 
NCDs - which is also rapidly increasing globally (2). A high level of free sugars2 intake 
is of concern, because of its association with poor dietary quality, obesity and risk of 
NCDs (3, 4). 

Free sugars contribute to the overall energy density of diets, and may promote 
a positive energy balance (5-7). Sustaining energy balance is critical to maintaining 
healthy body weight and ensuring optimal nutrient intake (8). There is increasing 
concern that intake of free sugars - particularly in the form of sugar -sweetened 
beverages - increases overall energy intake and may reduce the intake of foods 
containing more nutritionally adequate calories, leading to an unhealthy diet, weight 
gain and increased risk of NCDs (9-13). Another concern is the association between 
intake of free sugars and dental caries (3, 4, 14-16). Dental diseases are the most 
prevalent NCDs globally (17, 18) and, although great improvements in prevention 
and treatment of dental diseases have occurred in the past decades, problems still 
persist, causing pain, anxiety, functional limitation (including poor school attendance 
and performance in children) and social handicap through tooth loss. The treatment 
of dental diseases is expensive, consuming 5-10% of health-care budgets in 

industrialized countries, and would exceed the entire financial resources available for 
the health care of children in most lower income countries (17, 19). 

' Overweight and obesity are defined as follows: 

Children (<5 years): 

Overweight: weight for height >+2 standard deviations (SD) of the WHO Child Growth Standards median 

School -aged children and adolescents (5-19 years): 

Overweight: body mass index (BMI)-for-age >+1 SD of the WHO growth reference for school -aged children 
and adolescents (equivalent to BMI 25 kg/m2 at 19 years) 

Obesity: >+2 SD of the WHO growth reference for school -aged children and adolescents 
(equivalent to BMI 30 kg/m2 at 19 years) 

Adults (20 years): 

Overweight: BMI 25 kg/m2 

Obesity: BMI 30 kg/m2 

2Theterm"free sugars"was used by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention 
of Chronic Diseases (3) when updating the population nutrient intake goals, which were originally established by the 
WHO Study Group in 1989 (4). The term "free sugars" was referred to in the 2002 WHO/FAO Expert Consultation as "all 
monosaccharides and disaccharides added to foods by the manufacturer, cook or consumer, plus sugars naturally 
present in honey, syrups and fruit juices" (3). However, as noted in the Remarks section under the Recommendations, 
the term has been further elaborated for this guideline by the WHO Nutrition Guidance Expert Advisory Group 
(NUGAG) Subgroup on Diet and Health as follows: "Free sugars include monosaccharides and disaccharides added 
to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in honey, syrups, fruit 
juices and fruit juice concentrates". 
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Objective The objective of this guideline' is to provide recommendations on the intake of 
free sugars to reduce the risk of NCDs in adults and children, with a particular focus 
on the prevention and control of unhealthy weight gain and dental caries. The 
recommendations in this guideline can be used by policy -makers and programme 
managers to assess current intake levels of free sugars in their countries relative to 
a benchmark. They can also be used to develop measures to decrease intake of free 
sugars, where necessary, through a range of public health interventions. 

Methods WHO developed the present evidence -informed guideline using the procedures 
outlined in the WHO handbook for guideline development (20). The steps in this 
process included: 

identification of priority questions and outcomes; 

retrieval of the evidence; 

assessment and synthesis of the evidence; 

formulation of recommendations; 

identification of research gaps; and 

planning for dissemination, implementation, impact evaluation and 
updating of the guideline. 

Grading of Recommendations Assessment, Development and Evaluation 
(GRADE)2 methodology was used to assess the quality of evidence identified 
through recent systematic reviews of the scientific literature on preselected topics 
related to free sugars intake. An international, multidisciplinary group of experts - 
the WHO Nutrition Guidance Expert Advisory Group (NUGAG) Subgroup on Diet 
and Health - participated in the WHO technical consultations. The experts reviewed 
and discussed the evidence, drafted recommendations and reached consensus on 
the strength of the recommendations. They took into consideration desirable and 
undesirable effects of the recommendation, the quality of the available evidence, 
values and preferences related to the recommendation in different settings, and the 
cost of the options available to public health officials and programme managers in 

different settings. All members of the NUGAG Subgroup on Diet and Health, as well 
as external resource persons, completed a declaration of interests form before each 
meeting. An external expert and stakeholder panel was also involved throughout 
the process. 

' This publication is a World Health Organization (WHO) guideline. A WHO guideline is a document, whatever its 
title, containing WHO recommendations about health interventions, whether they be clinical, public health or 
policy interventions. A recommendation provides information about what policy -makers, health-care providers or 
patients should do. It implies a choice between different interventions that have an impact on health and that have 
ramifications for the use of resources. All publications containing WHO recommendations are approved by the WHO 
Guideline Review Committee. 

2 http://www.gradeworkinggroup.org/ 
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The evidence Meta -analysis of randomized controlled trials (RCTs) in adults suggests an association 
between reduction of free sugars intake and reduced body weight. Increased intake 
of free sugars was associated with a comparable increase in body weight. The overall 
quality of the available evidence for adults was considered to be moderate.' RCTs 

in children - in which the interventions comprised or included recommendations 
to reduce sugar -sweetened foods and beverages - were characterized by generally 
low compliance, and showed no overall change in body weight. However, meta - 
analysis of prospective cohort studies, with follow-up times of 1 year or more, found 
that children with the highest intakes of sugar -sweetened beverages had a greater 
likelihood of being overweight or obese than children with the lowest intakes. The 
overall quality of the available evidence for an association between a reduction of free 
sugars intake and reduced body weight in children was considered to be moderate, 
whereas the quality of the evidence for an association between an increase in free 
sugars intake and increased body weight was considered to be low. 

An analysis of cohort studies in children suggests a positive association between 
the level of free sugars intake and dental caries. The evidence suggests higher rates 
of dental caries when the level of free sugars intake is more than 10% of total energy 
intake compared with it being less than 10% of total energy intake. Furthermore, 
in three national population studies, lower levels of dental caries development 
were observed when per capita sugars intake was less than 10 kg/person/year 
(approximately 5% of total energy intake). Additionally, a positive log -linear dose - 
response relationship between free sugars intake and dental caries was observed 
across all studies, at free sugars intakes well below 10 kg/person/year (i.e. <5% of 
total energy intake).The overall quality of the available evidence from cohort studies 
was considered to be moderate, whereas that from the national population studies 
was considered to be very low. 

Based on the entire body of evidence, WHO generated the following 
recommendations for free sugars intake in adults and children. 

' Based on the grades of evidence set by the GRADE Working Group: high quality, we are very confident that the 
true effect lies close to that of the estimate of the effect; moderate quality, we are moderately confident in the effect 
estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 
different; low quality, our confidence in the effect estimate is limited: the true effect may be substantially different 
from the estimate of the effect; very low quality, we have very little confidence in the effect estimate: the true effect 
is likely to be substantially different from the estimate of the effect. 
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Recommendations WHO recommends a reduced intake of free sugars throughout the lifecourse 
(strong recommendation'). 

In both adults and children, WHO recommends reducing the intake of free 
sugars to less than 10% of total energy intake' (strong recommendation). 

Remarks 

WHO suggests a further reduction of the intake of free sugars to below 5% of 
total energy intake (conditional recommendation3). 

Free sugars include monosaccharides and disaccharides added to foods 
and beverages by the manufacturer, cook or consumer, and sugars naturally 
present in honey, syrups, fruit juices and fruit juice concentrates. 

For countries with a low intake of free sugars, levels should not be increased. 
Higher intakes of free sugars threaten the nutrient quality of diets by 
providing significant energy without specific nutrients (3). 

These recommendations were based on the totality of evidence reviewed 
regarding the relationship between free sugars intake and body weight (low 
and moderate quality evidence) and dental caries (very low and moderate 
quality evidence). 

Increasing or decreasing free sugars is associated with parallel changes in 

body weight, and the relationship is present regardless of the level of intake 
of free sugars. The excess body weight associated with free sugars intake 
results from excess energy intake. 

The recommendation to limit free sugars intake to less than 10% of total 
energy intake is based on moderate quality evidence from observational 
studies of dental caries. 

The recommendation to further limit free sugars intake to less than 5% of 
total energy intake is based on very low quality evidence from ecological 
studies in which a positive dose-response relationship between free sugars 
intake and dental caries was observed at free sugars intake of less than 5% of 
total energy intake. 

' Strong recommendations indicate that"the desirable effects of adherence to the recommendation outweigh 
the undesirable consequences" (20). This means that "the recommendation can be adopted as policy in most 
situations" (20). 

'Total energy intake is the sum of all daily calories/kilojoules consumed from food and drink. Energy comes from 
macronutrients, such as fat (9 kcal/37.7 kJ per gram), carbohydrate (4 kcal/16.7 kJ per gram) including total sugars 
(free sugars + intrinsic sugars + milk sugars) and dietary fibre, protein (4 kcal/16.7 kJ per gram) and ethanol (i.e. 

alcohol) (7 kcal/29.3 kJ per gram).Total energy intake is calculated by multiplying these energy factors by the number 
of grams of each type of food and drink consumed and then adding all values together. A percentage of total energy 
intake is therefore a percentage of total calories/kilojoules consumed per day. 

Conditional recommendations are made when there is less certainty "about the balance between the benefits 
and harms or disadvantages of implementing a recommendation" (20). This means that "policy -making will require 
substantial debate and involvement of various stakeholders" (20) for translating them into action. 
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The recommendation to further limit free sugars intake to less than 5% of 
total energy intake, which is also supported by other recent analyses (15, 

16), is based on the recognition that the negative health effects of dental 
caries are cumulative, tracking from childhood to adulthood (21, 22). Because 

dental caries is the result of lifelong exposure to a dietary risk factor (i.e. free 
sugars), even a small reduction in the risk of dental caries in childhood is of 
significance in later life; therefore, to minimize lifelong risk of dental caries, 
the free sugars intake should be as low as possible. 

No evidence for harm associated with reducing the intake of free sugars to 
less than 5% of total energy intake was identified. 

Although exposure to fluoride reduces dental caries at a given age, and 
delays the onset of the cavitation process, it does not completely prevent 
dental caries, and dental caries still progresses in populations exposed to 
fluoride (23-35). 

Intake of free sugars is not considered an appropriate strategy for increasing 
caloric intake in individuals with inadequate energy intake if other options 
are available. 

These recommendations do not apply to individuals in need of therapeutic 
diets, including for the management of severe and moderate acute 
malnutrition. Specific guidelines for the management of severe and moderate 
acute malnutrition are being developed separately. 
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Scope and purpose 

Introduction 

Following the work of the 1989 WHO Study Group on Diet, Nutrition and Prevention 
of Noncommunicable Diseases (4), the 2002 Joint WHO/FAO Expert Consultation on 
Diet, Nutrition and the Prevention of Chronic Diseases (3) updated the guidance on 
the free sugars' intake as part of the guidance on population nutrient intake goals for 
the prevention of noncommunicable diseases (NCDs). Today, debate continues as to 
whether the available evidence of adverse health effects related to free sugars intake 
warrants appreciable reduction in free sugars intake. Therefore, it was considered 
important to review the existing evidence in a systematic manner, and update 
WHO's guidance on free sugars intake through the new WHO guideline development 
process? 

The objective of this guideline is to provide recommendations on the intake of 
free sugars to reduce the risk of NCDs in adults and children, with a particular focus 
on the prevention and control of unhealthy weight gain and dental caries. This is 

in recognition of the rapidly growing epidemic of overweight and obesity' around 
the globe and its role as a risk factor for several NCDs. In addition, dental caries is 

the most common NCD, and the cost of treatment places a heavy burden on health- 
care budgets in many countries. The recommendations in this guideline can be used 
by policy -makers and programme managers to assess current levels of free sugars 
intake in their countries relative to a benchmark. They can also be used to develop 
measures to decrease the intake of free sugars, where necessary, through a range of 
public health interventions. 

The guideline will help Member States and their partners in making informed 
decisions about nutrition policies, programmes and interventions. It is hoped that 
the guideline will also help to accelerate the implementation of nutrition actions 
for improving health and development, and ultimately for reducing the burden of 
NCDs. The guideline is intended for a wide audience including government officials, 
scientists, the food industry and other partners involved in the development, design 
and implementation of policies and programmes in public health nutrition. 

' The term "free sugars" was used by the 2002 Joint WHO/FAO Expert Consultation on Diet, Nutrition and the 
Prevention of Chronic Diseases (3) when updating the population nutrient intake goals, which were originally 
established by the WHO Study Group in 1989 (4). The term "free sugars" was referred to in the 2002 WHO/FAO Expert 
Consultation as "all monosaccharides and disaccharides added to foods by the manufacturer, cook or consumer, 
plus sugars naturally present in honey, syrups and fruit juices" (3). However, as noted in the Remarks section under 
the Recommendations, the term has been further elaborated for this guideline by the WHO Nutrition Guidance 
Expert Advisory Group (NUGAG) Subgroup on Diet and Health as follows:"Free sugars include monosaccharides and 
disaccharides added to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in 
honey, syrups, fruit juices and fruit juice concentrates". 

'See the section on "Guideline development process" (p.8) for more details. 

'Overweight and obesity are defined as follows: 
Children (<5 years): 

Overweight: weight for height >+2 standard deviations (SD) of the WHO Child Growth Standards median 

School -aged children and adolescents (5-19 years): 

Overweight: body mass index (BMI)-for-age >+1 SD of the WHO growth reference for school -aged children 
and adolescents (equivalent to BMI 25 kg/m2 at 19 years) 

Obesity: >+2 SD of the WHO growth reference for school -aged children and adolescents 
(equivalent to BMI 30 kg/m2 at 19 years) 

Adults (20 years): 

Overweight: BMI 25 kg/m2 

Obesity: BMI 30 kg/m2 
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This document presents the key recommendations and a summary of the supporting 
evidence. Further details of the evidence base are provided in Annex 1 and in other 
documents listed in the references. 

Background NCDs are the leading causes of death and were responsible for 38 million (68%) of 
the world's 56 million deaths in 2012 (1). More than 40% of those deaths (16 million) 
were premature (i.e. under the age of 70 years). Almost three quarters of all NCD 

deaths (28 million), and the majority of premature deaths (82%), occurred in low - 
and middle -income countries. Modifiable risk factors such as poor diet and physical 
inactivity are some of the most common causes of NCDs; they are also risk factors for 
obesity - an independent risk factor for many NCDs - which is also rapidly increasing 
globally (2). A high level of free sugars intake is of concern because of its association 
with poor dietary quality, obesity and risk of NCDs (3, 4). 

The term "sugars" includes intrinsic sugars, which are those incorporated within 
the structure of intact fruit and vegetables; sugars from milk (lactose and galactose); 
and free sugars, which are monosaccharides and disaccharides added to foods and 
beverages by the manufacturer, cook or consumer, and sugars naturally present in 

honey, syrups, fruit juices and fruit juice concentrates. 

Because there is no reported evidence of adverse effects of consumption of 
intrinsic sugars and sugars naturally present in milk, the recommendations of this 
guideline focus on the effect of free sugars intake. For the first time in 1989, the WHO 
Study Group established a dietary goal for free sugars intake of less than 10% of total 
energy intake (4), and this was reiterated by the Joint WHO/FAO Expert Consultation 
on Diet, Nutrition and the Prevention of Chronic Diseases in 2002 (3). 

Free sugars contribute to the overall energy density of diets, and may promote 
a positive energy balance (5-7). Sustaining energy balance is critical to maintaining 
healthy body weight and ensuring optimal nutrient intake (8). There is increasing 
concern that intake of free sugars - particularly in the form of sugar -sweetened 
beverages - increases overall energy intake and may reduce the intake of foods 
containing more nutritionally adequate calories, leading to an unhealthy diet, weight 
gain and increased risk of NCDs (9-13). Another concern is the association between 
intake of free sugars and dental caries, which has received increasing interest in recent 
years (3, 4, 14-16). Dental diseases are the most prevalent NCDs globally (17, 18) and, 
although great improvements in prevention and treatment of dental diseases have 
occurred in the past decades, problems still persist, causing pain, anxiety, functional 
limitation (including poor school attendance and performance in children) and 
social handicap through tooth loss. The treatment of dental diseases is expensive, 
consuming 5-10% of health-care budgets in industrialized countries, and would 
exceed the entire financial resources available for the health care of children in most 
lower income countries (17, 19). 
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Guideline development process 

This guideline was developed in accordance with the WHO evidence -informed 
guideline development procedures outlined in the WHO handbook for guideline 
development (20). 

Advisory groups Development of this guideline was undertaken by the WHO Department of 
Nutrition for Health and Development (NHD), in partnership with the members 
of the WHO Secretariat (Annex 2). The work was guided by the WHO Steering 
Committee for Nutrition Guideline Development (Annex 3), which provided overall 
supervision of the guideline development process. The WHO Secretariat and the 
Steering Committee included representatives from all departments of WHO with 
an interest in the provision of scientific advice on nutrition. Two additional groups 
were formed -a guideline development group and an external peer -review group 
- as outlined below. 

Guideline development group 

The guideline development group - entitled the WHO Nutrition Guidance Expert 
Advisory Group (NUGAG) Subgroup on Diet and Health - was convened to support 
the development of this guideline (Annex 4). This group included experts who had 
previously participated in various WHO expert consultations or were members of the 
WHO expert advisory panels, and others identified through open calls for experts. 
In forming this group, the WHO Secretariat took into consideration the need for a 

balanced gender mix, expertise from multiple disciplinary areas and representation 
from all WHO regions. Efforts were made to include subject -matter experts (e.g. in 

nutrition, epidemiology, paediatrics and physiology); experts in systematic review, 
programme evaluation and Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) methodologies; and representatives of potential stakeholders 
(e.g. programme managers, policy advisers and other health professionals involved 
in the health-care process). Representatives of commercial organizations were not 
invited to participate because the inclusion of such individuals is considered to 
be inappropriate for membership of any WHO guideline group because of actual, 
potential and perceived conflicts of interest. External resource persons - including 
subject -matter experts and systematic review and GRADE methodologists - were 
invited to the NUGAG meetings as observers to provide technical input and to present 
systematic reviews. These individuals did not participate in the decision -making 
processes. NUGAG's role was to advise WHO on the choice of outcomes important 
for decision -making, and on interpretation of the evidence for the development of 
recommendations. 

External peer -review group 

The WHO Secretariat selected, as external peer reviewers, representatives of public 
institutions that are members of the WHO Global Network of Institutions for Scientific 
Advice on Nutrition,' subject -matter experts (including those in dentistry) and other 
stakeholders (including practitioners and editors of scientific journals). As with the 

' NHD established the WHO Global Network of Institutions for Scientific Advice on Nutrition in 2010 to bring together 
the main public institutions that set guidelines for diet- and nutrition -related guidelines and guidance for their 
national governments, thus creating synergy and avoiding duplication of efforts (36). 
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selection process for the guideline development group, this external peer -review 
group was selected taking into account the need for geographical and gender 
balance, to provide diverse and representative perspectives. The external peer - 
review group was asked to review the draft guideline to identify any errors or missing 
information before finalization of the guideline. The external peer reviewers who 
provided comments on the draft guideline are listed in Annex 5. 

Public consultation 

A public consultation was held during the planning stages of guideline development. 
The consultation called for comments on the scope of the guideline and on the 
specific research questions to be addressed and outcomes to be investigated in 

the systematic literature reviews. A call for comments was also posted on the NHD 
website, and disseminated through the electronic mailing lists of NHD (>4000 
addressees) and of the United Nations (UN) Standing Committee on Nutrition (also 
>4000 addressees). 

Through this public consultation, 16 comments were received from various 
stakeholders, including representatives of government agencies, academic 
institutions, nongovernmental organizations (NGOs) and food industries. The 
comments were reviewed and assessed by the WHO Secretariat, and then presented 
for review - along with the WHO Secretariat's assessment - to the NUGAG Subgroup 
on Diet and Health. 

Through a similar process, a public consultation was held to call for comments 
on the draft guideline before its finalization. A total of 173 comments were received, 
from representatives of 24 government agencies, two UN agencies, 52 NGOs, 54 
industry organizations and associations, 31 academic institutions and 10 other 
interested individuals. These comments were also reviewed by the WHO Secretariat, 
and were assessed and considered when finalizing the guideline. 

A list of people who submitted comments in response to the public consultations, 
summaries of their comments and the assessment of the received comments by the 
WHO Secretariat are available on the NHD website.' 

' http://www.whaint/nutrition/topics/advisoryAroup/nuqaq_dietandhealth/en/ 
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Scoping of the 
guideline, evidence 

appraisal and 
decision -making 

WHO developed an initial set of questions to be addressed in the guideline. The questions 
were based on the needs of Member States and international partners for policy and 
programme guidance. The population, intervention, comparison and outcome (PICO) 

format was used in generating the questions (Annex 6). The PICO questions were first 
discussed and reviewed by the WHO Secretariat and the WHO Steering Committee for 
Nutrition Guideline Development, and were then made available for public comment in 

February 2010. Feedback was received from a total of 16 individuals and organizational 
stakeholders, and the questions were adapted as necessary. 

The draft set of PICO questions was presented to the NUGAG Subgroup on Diet and 
Health during its first meeting on 22-25 February 2010. During that meeting, the guideline 
topic was introduced, the scope of the guideline and the PICO questions were discussed, 

and outcomes and populations were ranked in importance by NUGAG members. The 

prioritization of the PICO questions defined the scope of the evidence to be used in 

informing development of the guideline. Subsequent to the meeting, WHO commissioned 
several systematic reviews and meta -analyses to address the PICO questions. 

During the NUGAG meeting in February 2010,the anticipated difficulties in identifying 
sufficient data on weight gain, especially from developing countries, were discussed. To 

address this potential limitation, a number of NUGAG members from developing countries 
offered to share available country data. Additionally, to achieve systematic collection of 
"best available data and evidence" from developing countries, in August 2010 WHO sent 
out a call for data to all countries, through the WHO regional offices. Identified data were 
then reviewed and evaluated to determine whether they could be included in the review 
and analysis; no data met the inclusion criteria described in the PICO questions in Annex 6. 

A follow-up meeting of the NUGAG Subgroup on Diet and Health was held on 14-17 
March 2011, at which preliminary outcomes of the systematic reviews were discussed. 

At this follow-up meeting, NUGAG members requested further analyses, including the 
preparation of GRADE evidence profiles, which had not previously been included in 

the reviews. The NUGAG Subgroup on Diet and Health continued to review and discuss 

the evidence presented, and the GRADE assessment of the quality of evidence, at their 
subsequent meetings (held on 29 November -2 December 2011, 27-30 March 2012 and 
4-7 March 2013), and finalized the draft recommendations through consensus. 

The systematic reviews and the GRADE evidence profiles for each of the critical 
outcomes were used for drafting the recommendations. When determining the 
strength of each recommendation, the NUGAG members considered various factors, 
including the overall quality of the evidence, the desirable and undesirable effects 
of the recommendation, values and preferences related to the recommendation 
in different settings, and the feasibility and cost of the options available to public 
health authorities in implementing the recommendation in different settings. These 
findings are summarized in Annex 7. The classification was discussed among the 
NUGAG members, the invited external resource persons and the members of the 
WHO Secretariat present at the meeting. The final wording of the recommendations 
and their strength were based on the consensus of members of the WHO Secretariat 
present and the NUGAG members only. There were no strong disagreements among 
the NUGAG members on any aspect of the guideline. 
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Management of 
conflicts of interest 

According to the rules in the WHO Basic documents (37), all experts participating in 

WHO meetings must declare any interest relevant to the meeting before participating. 
Declaration of interest forms were reviewed by the WHO Secretariat in consultation 
with the WHO Legal Office when finalizing the composition of the NUGAG Subgroup 
on Diet and Health. In addition, each participant verbally declared his or her interests 
at the start of each meeting. The procedures for management of interests outlined 
in the WHO Guidelines for declaration of interests for WHO experts (38) were strictly 
followed. The potential interests declared by members of the NUGAG Subgroup 
on Diet and Health and experts who participated in NUGAG meetings as external 
resource persons are summarized in Annex 8. 

Similarly, declaration of interest forms from external peer reviewers were 
assessed by the WHO Secretariat, and the summaries of those declared interests are 

also provided in Annex 8. 

People who submitted comments in response to the public consultation were 
also asked to fill in the declaration of interest forms, so that the nature of their interests 
could be understood when reviewing and assessing their comments. 
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cArrimary of evidence 

Two systematic reviews were commissionedL2 to assess the effects of increasing or 
decreasing intake of free sugars on excess weight gain and dental caries - two health 
outcomes identified as critical in relation to free sugars intake. Initially, several other 
outcomes, such as diabetes and cardiovascular disease (CVD), were also considered 
by the NUGAG Subgroup on Diet and Health. However, after extensive discussions, it 
was decided that excess weight gain and dental caries should be the key outcomes 
of concern in relation to free sugars intake. Risk of developing type 2 diabetes and 
CVD is often mediated through the effects of overweight and obesity, among other 
risk factors. Therefore, measures aimed at reducing overweight and obesity are likely 
to also reduce the risk of developing type 2 diabetes and CVD, and the complications 
associated with those diseases. 

The specific research questions guiding the systematic reviews undertaken were: 

What is the effect of a decrease or increase in free sugars intake in adults and 
children? 

- What is the effect of restricting intake of free sugars to below 10% of total 
energy?' 

Body weight The systematic review on body weight (39) examined the effects of free sugars intake 
on excess adiposity; that is, whether reducing or increasing the intake of free sugars 
influences measures of body weight in adults and children, and whether current 
evidence provides support for the existing recommendation to reduce intake of 
free sugars to less than 10% of total energy intake. Body weight was selected as 

an outcome, in view of the extent to which comorbidities of obesity contribute to 
the global burden of NCDs. Studies that included interventions involving advice to 
decrease or increase intake of free sugars, or sugar -containing foods or beverages, 
without emphasizing the need to achieve weight loss, were included in the review. In 

addition, evidence for differences between higher and lower free sugars intake was 
assessed from randomized controlled trials (RCTs) in which free sugars intake was 
altered but total energy intake was strictly controlled (i.e. isoenergetic).Trials that were 
specifically designed to achieve weight loss were excluded. It was acknowledged that 
the studies identified by this approach would inevitably be heterogeneous, that it 
would be difficult to disentangle the effects of a number of different dietary changes 
that might occur as a consequence of altering intake of free sugars, and that it might 
be difficult to identify a continuous relationship (dose-response) between intake of 
free sugars and body weight. 

' A systematic review on free sugars intake and body weight was originally commissioned from the research team 
at the WHO Collaborating Centre at Durham University in the United Kingdom of Great Britain and Northern Ireland 
(UK) headed by Professor Carolyn Summerbell, because this team has conducted various systematic reviews on 
obesity -related issues including several Cochrane reviews. Due to unforeseen circumstances, responsibility for the 
review was then transferred to the WHO Collaborating Centre at the University of Otago in New Zealand and the 
review was led by Dr Lisa Te Morenga, a faculty member at the University. 

2 A systematic review on dental caries was commissioned from the research team at the WHO Collaborating Centre at 
Newcastle University in the UK, headed by Professor Paula Moynihan. 

Less than 10% of total energy intake is the existing population nutrient intake goal for free sugars (3). 
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Dental caries 

The systematic review of the effect of intake of free sugars on body weight 
included 30 of the 7895 RCTs and 38 of the 9445 cohort studies initially identified 
as meeting the inclusion criteria. Meta -analysis of the five trials in adults with ad 

libitum diets (i.e. no strict control on food intake) found that reduced intake of free 
sugars was associated with a decrease in body weight (-0.80 kg; 95% confidence 
interval [CI]: -1.21, -0.39). Meta -analysis of the 10 trials that involved increasing 
sugars intake (mostly sugar -sweetened beverages) suggested a comparable weight 
increase (0.75 kg; 95% CI: 0.30, 1.19). Meta -analysis of the 11 trials that examined 
isoenergetic exchanges of free sugars with other carbohydrates showed no change 
in body weight (0.04 kg; 95% CI: -0.04, 0.13). 

The review identified five trials in children in which the intervention involved 
recommendations to reduce sugar -sweetened foods and beverages, but these 
trials were characterized by generally low compliance with dietary advice, and 
showed no overall change in body weight as measured by standardized body 
mass index (BMI) or BMI z score (0.09; 95% CI: -0.14, 0.32). However, meta -analysis 
of five prospective cohort studies, with follow-up times of 1 year or more, found 
that those children with the highest intakes of sugar -sweetened beverages had 
a greater likelihood of being overweight or obese than those children with the 
lowest intakes (odds ratio [OR] 1.55; 95% CI: 1.32, 1.82). Significant heterogeneity 
was evident in one of the meta -analyses, and some trials were subject to potential 
bias that could have influenced the findings; nevertheless, sensitivity analyses 
showed that the trends were consistent and associations remained, even when 
excluding data from the potentially biased studies and studies contributing 
most to the observed heterogeneity. 

The overall quality of the available evidence for changes in body weight in 

relation to both increasing and decreasing free sugars intake in adults was considered 
to be moderate; this was due to downgrading for possible biases identified in a 

minority of studies and potential publication bias because of the small number of trials 
identified (Annex 1). In children, the quality of evidence for an association between a 

reduction in free sugars intake and reduced body weight was similarly considered to be 

moderate, whereas the quality of the evidence for an association between an increase 
in free sugars intake and increased body weight was considered to be low (Annex 1). 

The systematic review on dental caries addressed the relationship between the level 
of free sugars intake and dental caries in adults and children (40). A literature search 
for studies conducted in adults identified two non -randomized intervention trials and 
two observational studies (cross-sectional studies) that met the inclusion criteria. In 

addition, one ecological study conducted in both adults and children was identified. 
No RCTs or longitudinal cohort studies were identified that met the inclusion criteria. 
The studies included about 1200 participants in total, and all studies in adults were 
conducted in industrialized countries. 

A literature search for studies conducted in children identified one non- 
randomized intervention study and 50 observational studies that met the inclusion 
criteria. The observational studies included eight longitudinal cohort studies, 20 
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ecological studies (including one with both adults and children) and 22 cross- 

sectional studies. No RCTs were identified that met the inclusion criteria. 
Without including estimates on sample or population size from the population or 
ecological studies, the studies included more than 260 000 participants. 

Among the 47 studies that reported at least one positive association between 
sugars intake and dental caries, 42 were conducted in children, four in adults and 
one in a mixed population of both adults and children. Six studies reported both 
positive and null findings, depending on the age or ethnic group of the participants; 
seven studies reported null findings in all measured associations; and two studies 
reported at least one negative association. Positive associations between free sugars 
intake and dental caries were detected in all ages (including <5 years to >65 years); in 

developing, transitional and industrialized countries; and in all decades of publication 
of results. Overall, the evidence suggests a positive association between amount of 
free sugars intake and dental caries in both children and adults. 

The overall quality of the evidence pertaining to dental caries was generated 
from the eight cohort studies analysed (Annex 1). None of the studies were excluded 
on the basis of quality. Seven of the eight studies reported higher dental caries with 
higher sugars intake. Six of the eight studies accounted for fluoride exposure. For the 
analysis relating to dental caries in adults, data were not downgraded for indirectness, 
although all cohort studies were conducted in children. The etiology of dental caries 
is the same in children and adults and, because dental caries tracks from childhood 
to adulthood, the negative health effects of dental caries are cumulative. Five of the 
eight cohort studies enabled the comparison of dental caries development when 
free sugars intake was equivalent to an amount less than 10% of total energy intake 
or more than 10% of total energy intake. All of these studies reported higher levels 
of dental caries when the amount of free sugars intake was more than 10% of total 
energy intake compared with it being less than 10% of total energy intake. 

The data extracted from the cohort studies was not suitable for pooling and 
subsequent meta -analysis because of the high degree of variability in how the data 
were reported. This variability included differences in selection and reporting of 
outcomes, study populations, types of interventions, how sugars intake and caries 
were measured and analyses were performed, the types of sugars reported on, 
and the availability of information on level of fluoride exposure. Overall effect and 
quality of evidence for free sugars intake and dental caries was determined based on 
qualitative analysis of all relevant cohort studies. 

Three national population studies were identified that enabled comparison of 
dental caries levels when annual per capita free sugars intake was less than 10 kg/person/ 
year (about 5% of total energy intake), compared with more than 10 kg/person/ 
year but below 18.25 kg/person/year (about 10% of total energy intake). In all three 
studies, lower levels of dental caries development were observed when per capita 
free sugars intake was less than 10 kg/person/year. Across all studies, a log -linear 
dose-response relationship was also observed at free sugars intakes well below 
10 kg/person/year (i.e. <5% of total energy intake). 
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All three population studies were conducted in Japan on children with low 
fluoride exposure. However, dental caries persists in fluoridated populations, 
especially in adults (41, 42); therefore, all populations, irrespective of fluoride 
exposure, could potentially benefit from a low level of free sugars intake to protect 
against dental caries. 

For the systematic review on dental caries, in most studies identified, dental 
caries was diagnosed at the level of cavitation (i.e. advanced stage).' However, the 
pathological process of dental caries begins with pre -cavitation damage (43, 44), 

which may occur at amounts of sugars intake below that associated with limited or 
no cavities. The negative health effects of dental caries are cumulative because the 
disease is the result of lifelong exposure to the dietary risk factor (i.e. free sugars). 
Being free of cavities in childhood does not mean being caries -free for life, and most 
dental caries is now occurring in adults (41, 45-47). Therefore, even a small reduction 
in risk of dental caries in childhood is of significance in later life. 

' Some modern dental surveys in industrialized countries use dental caries scoring systems such as the International 
Caries Detection and Assessment System (ICDAS) (https://www.icdas.orq/), which is an integrated system for 
measuring dental caries that diagnoses the disease at both the pre -cavitation stage and the cavitation stage. 
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Recommendations and remark - 

Recommendations WHO recommends a reduced intake of free sugars throughout the lifecourse 
(strong recommendation'). 

Remarks 

In both adults and children, WHO recommends reducing the intake of free 
sugars to less than 10% of total energy intake' (strong recommendation). 

WHO suggests a further reduction of the intake of free sugars to below 5% of 
total energy intake (conditional recommendation3). 

Free sugars include monosaccharides and disaccharides added to foods 
and beverages by the manufacturer, cook or consumer, and sugars naturally 
present in honey, syrups, fruit juices and fruit juice concentrates. 

For countries with a low intake of free sugars, levels should not be increased. 
Higher intakes of free sugars threaten the nutrient quality of diets by 
providing significant energy without specific nutrients (3). 

These recommendations were based on the totality of evidence reviewed 
regarding the relationship between free sugars intake and body weight (low 
and moderate quality evidence) and dental caries (very low and moderate 
quality evidence). 

Increasing or decreasing free sugars is associated with parallel changes in 

body weight, and the relationship is present regardless of the level of intake 
of free sugars. The excess body weight associated with free sugars intake 
results from excess energy intake. 

The recommendation to limit free sugars intake to less than 10% of total 
energy intake is based on moderate quality evidence from observational 
studies of dental caries. 

The recommendation to further limit free sugars intake to less than 5% of 
total energy intake is based on very low quality evidence from ecological 
studies in which a positive dose-response relationship between free sugars 
intake and dental caries was observed at free sugars intake of less than 5% of 
total energy intake. 

' Strong recommendations indicate that"the desirable effects of adherence to the recommendation outweigh 
the undesirable consequences" (20). This means that "the recommendation can be adopted as policy in most 
situations" (20). 

'Total energy intake is the sum of all daily calories/kilojoules consumed from food and drink. Energy comes from 
macronutrients, such as fat (9 kcal/37.7 kJ per gram), carbohydrate (4 kcal/16.7 kJ per gram) including total sugars 
(free sugars + intrinsic sugars + milk sugars) and dietary fibre, protein (4 kcal/16.7 kJ per gram) and ethanol (i.e. 
alcohol) (7 kcal/29.3 kJ per gram).Total energy intake is calculated by multiplying these energy factors by the number 
of grams of each type of food and drink consumed and then adding all values together. A percentage of total energy 
intake is therefore a percentage of total calories/kilojoules consumed per day. 

Conditional recommendations are made when there is less certainty "about the balance between the benefits 
and harms or disadvantages of implementing a recommendation" (20). This means that "policy -making will require 
substantial debate and involvement of various stakeholders" (20) for translating them into action. 
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The recommendation to further limit free sugars intake to less than 5% of 
total energy intake, which is also supported by other recent analyses (15, 

16), is based on the recognition that the negative health effects of dental 
caries are cumulative, tracking from childhood to adulthood (21, 22). Because 

dental caries is the result of lifelong exposure to a dietary risk factor (i.e. free 
sugars), even a small reduction in the risk of dental caries in childhood is of 
significance in later life; therefore, to minimize lifelong risk of dental caries, 
the free sugars intake should be as low as possible. 

No evidence for harm associated with reducing the intake of free sugars to 
less than 5% of total energy intake was identified. 

Although exposure to fluoride reduces dental caries at a given age, and 
delays the onset of the cavitation process, it does not completely prevent 
dental caries, and dental caries still progresses in populations exposed to 
fluoride (23-35). 

Intake of free sugars is not considered an appropriate strategy for increasing 
caloric intake in individuals with inadequate energy intake if other options 
are available. 

These recommendations do not apply to individuals in need of therapeutic 
diets, including for the management of severe and moderate acute 
malnutrition. Specific guidelines for management of severe and moderate 
acute malnutrition are being developed separately. 
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Chapter 7.72 
SUGAR -SWEETENED BEVERAGE PRODUCT DISTRIBUTION TAX 

Sections: 

7.72.010 Excise tax. 

7.72.020 Exemptions. 

7.72.030 Definitions. 

7.72.040 Duties, responsibilities and authority of the City Manager. 

7.72.050 Collection. 

7.72.060 Refunds. 

7.72.070 Enforcement. 

7.72.080 Not a sales and use tax. 

7.72.090 Sugar -Sweetened Beverage Product Panel of Experts. 

7.72.100 Increase appropriations limits. 

7.72.110 Amendment. 

Code reviser's note: Section 4 of Ord. 7388 -NS provides, "This Ordinance shall be 

effective on January 1, 2015. The last effective date of this Ordinance shall be 

December 31, 2026, and it shall terminate as of January 1, 2027." 

7.72.010 Excise tax. 

A. In addition to any other taxes imposed by the City, the City hereby levies a tax of one 

cent ($0.01) per fluid ounce on the privilege of Distributing Sugar -sweetened beverage 

products in the City. 

B. For the purposes of this Chapter, the volume, in ounces, of a Sugar -sweetened 

beverage product shall be calculated as follows: 

1. For a Sugar -sweetened beverage, the volume, in fluid ounces, of Sugar - 

sweetened beverages distributed to any person in the course of business in the City. 

2. For Added caloric sweeteners, the largest volume, in fluid ounces, of Sugar - 

sweetened beverages that could be produced from the Added caloric sweeteners. In 

accordance with rules and regulations promulgated by the City pursuant to Section 

7.72.040, the largest volume, in fluid ounces, that would typically be produced from 

the Added caloric sweeteners shall be determined based on the manufacturer's 

instructions or, if the Distributor uses the Added caloric sweeteners to produce a 

Sugar -sweetened beverage, the regular practice of the Distributor. 
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C. The tax shall be paid upon the first nonexempt Distribution of a Sugar -sweetened 

beverage product in the City. To the extent that there is a chain of Distribution within 

Berkeley involving more than one Distributor, the tax shall be levied on the first Distributor 

subject to the jurisdiction of the City. To the extent the tax is not paid as set forth above 

for any reason, it shall be payable on subsequent Distributions and by subsequent 

Distributors; provided, that the Distribution of Sugar -sweetened beverage products may 

not be taxed more than once in the chain of commerce. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.020 Exemptions. 

The tax imposed by this Chapter shall not apply: 

A. To any Distributor that is not subject to taxation by the City under the laws of the 

United States or the State of California; 

B. To any Distribution of a Sugar -sweetened beverage product to a Retailer with less 

than $100,000 in annual gross receipts, as defined in Section 9.04.025, in the most recent 

year; 

C. To any Distribution of Natural or common sweeteners; or 

D. To any Distribution of Added caloric sweeteners to a Food Products Store as defined 

in Section 23F.04.010, if the Food Products Store then offers the Added caloric sweetener 

for sale for later use by customers of that store. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.030 Definitions. 

A. "Added caloric sweetener" means any substance or combination of substances that 

meets all of the following four criteria: 

1. Is suitable for human consumption; 

2. Adds calories to the diet if consumed; 

3. Is perceived as sweet when consumed; and 

4. Is used for making, mixing, or compounding Sugar -sweetened beverages by 

combining the substance or substances with one or more other ingredients 

including, without limitation, water, ice, powder, coffee, tea, fruit juice, vegetable 

juice, or carbonation or other gas. 

An Added caloric sweetener may take any form, including but not limited to a liquid, syrup, 

and powder, whether or not frozen. "Added caloric sweetener" includes, without limitation, 

sucrose, fructose, glucose, other sugars, and high fructose corn syrup, but does not 
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include a substance that exclusively contains natural, concentrated, or reconstituted fruit 

or vegetable juice or any combination thereof. 

B. "Alcoholic beverage" means any beverage subject to tax under Part 14 (commencing 

with Section 32001) of the California Revenue and Taxation Code, as that Part may be 

amended from time to time. 

C. "Beverage for medical use" means a beverage suitable for human consumption and 

manufactured for use as an oral nutritional therapy for persons who cannot absorb or 

metabolize dietary nutrients from food or beverages, or for use as an oral rehydration 

electrolyte solution for infants and children formulated to prevent or treat dehydration due 

to illness. "Beverage for medical use" shall also mean a "medical food" as defined in 

Section 109971 of the California Health and Safety Code, as that definition may be 

amended from time to time. "Beverage for medical use" shall not include drinks commonly 

referred to as "sports drinks" or any other common names that are derivations thereof. 

D. "Business Entity" means any Person except for a natural person. 

E. "City" means the City of Berkeley, California. 

F. "City Manager" means the City Manager of the City of Berkeley or his or her 

designee. 

G. "Consumer" means a natural person who purchases a Sugar -sweetened beverage 

product in the City for a purpose other than resale in the ordinary course of business. 

H. "Distribution" or "Distribute" means the transfer of title or possession (1) from one 

Business entity to another for consideration or (2) within a single Business entity, such as 

by a wholesale or warehousing unit to a retail outlet or between two or more employees or 

contractors. "Distribution" or "Distribute" shall not mean the retail sale to a Consumer. 

I. "Distributor" means any Person who Distributes Sugar -sweetened beverage products 

in the City. 

J. "Milk" means natural liquid milk, regardless of animal source or butterfat content, 

natural milk concentrate, whether or not reconstituted, regardless of animal source or 

butterfat content, or dehydrated natural milk, whether or not reconstituted and regardless 

of animal source or butterfat content, and plant -based milk substitutes, that are marketed 

as milk, such as soy milk and almond milk. 

K. "Natural or common sweetener" means granulated white sugar, brown sugar, honey, 

molasses, xylem sap of maple trees, or agave nectar. 
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L. "Person" means an individual, trust, firm, joint stock company, business concern, 

business trust, government, receiver, trustee, syndicate, social club, fraternal 

organization, estate, corporation, including, but not limited to, a limited liability company, 

and association or any other group or combination acting as a unit. 

M. "Retailer" means any Person who serves Sugar -sweetened beverage products to a 

Consumer. 

N. "Simple syrup" means a mixture of water and one or more Natural or common 

sweeteners without any additional ingredients. 

0. "Sugar -sweetened beverage" means any beverage intended for human consumption 

to which one or more Added caloric sweeteners has been added and that contains at 

least 2 calories per fluid ounce. 

1. "Sugar -sweetened beverage" includes, but is not limited to all drinks and 

beverages commonly referred to as "soda," "pop," "cola," "soft drinks," "sports 

drinks," "energy drinks," "sweetened ice teas," or any other common names that are 

derivations thereof. 

2. "Sugar -sweetened beverage" shall not include any of the following: 

a. Any beverage in which milk is the primary ingredient, i.e., the ingredient 

constituting a greater volume of the product than any other; 

b. Any beverage for medical use; 

c. Any liquid sold for use for weight reduction as a meal replacement; 

d. Any product commonly referred to as "infant formula" or "baby formula"; or 

e. Any alcoholic beverage. 

P. "Sugar -sweetened beverage product" means a Sugar -sweetened beverage or Added 

caloric sweetener. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.040 Duties, responsibilities and authority of the City Manager. 

A. It shall be the duty of the City Manager to collect and receive all taxes imposed by 

this Chapter, and to keep an accurate record thereof. 

B. The City Manager is hereby charged with the enforcement of this Chapter, except as 

otherwise provided herein, and may prescribe, adopt, and enforce rules and regulations 

relating to the administration and enforcement of this Chapter, including provisions for the 
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reexamination and correction of returns and payments, and for reporting. Such rules and 

regulations may include, but are not limited to, the following: 

1. The determination of the frequency with which a Distributor must calculate the 

tax. This determination shall not constitute an increase of the tax. 

2. The determination of the frequency with which a Distributor must pay the tax. 

This determination shall not constitute an increase of the tax. 

3. The determination of whether and how a Distributor must register with the City. 

4. The determination of whether and how a Distributor who receives, in the City, 

Sugar -sweetened beverage products from another Distributor must report to the City 

the name of that Distributor. 

5. The determination of whether and how a Distributor who receives, in the City, 

Sugar -sweetened beverage products from another distributor must report to the City 

the volume of Sugar -sweetened beverage products received from that Distributor. 

6. The determination of what other documentation is required to be created or 

maintained by a Distributor. 

C. The City Manager shall annually verify that the taxes owed under this Chapter have 

been properly applied, exempted, collected, and remitted. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.050 Collection. 

A. The amount of any tax, penalty, and interest imposed under the provisions of this 

Chapter shall be deemed a debt to the City. Any Distributor owing money under the 

provisions of this Chapter shall be liable in an action brought in the name of the City for 

the recovery of such amount. 

B. In order to aid in the City's collection of taxes due under this Chapter, any Retailer 

that receives Sugar -sweetened beverage products from a Distributor shall, in accordance 

with rules and regulations promulgated by the City Manager pursuant to Section 7.72.040, 

either: 

1. report to the City all such transactions, the volume in ounces of Sugar - 

sweetened beverage products received in each transaction, and the identity and 

contact information of the Distributor from whom the Sugar -sweetened beverage 

products were received; or 
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2. collect the tax that would be payable as a result of the transaction by the 

Distributor from whom the Sugar -sweetened beverage product was received and 

remit it to the City; or 

3. provide to the City evidence that the Distributor from whom the Sugar - 

sweetened beverage products were received has registered as a Distributor with the 

City and that registration is current. 

C. The City Council is authorized to have the taxes imposed by this Chapter collected 

by the County of Alameda or the California Board of Equalization in conjunction with the 

collection of other taxes for the City. If the City Council exercises this authorization, the 

duties and responsibilities of the City Manager shall be given, as appropriate, to the 

County of Alameda or the California Board of Equalization, which may delegate such 

duties and responsibilities as necessary and as authorized by law. (Ord. 7388 -NS § 3 

(part), 2014) 

7.72.060 Refunds. 

Whenever any tax under this Chapter has been paid more than once or has been 

erroneously or illegally collected or received by the City, it may be refunded only as 

provided in Chapter 7.20 of the Berkeley Municipal Code. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.070 Enforcement. 

Except as otherwise provided by this Chapter or by rule or regulation promulgated by the 

City Manager, the tax imposed by this Chapter shall be administered in the same manner 

as taxes imposed pursuant to Chapter 9.04 and, without limitation, shall be subject to the 

same delinquency penalties, appeals processes and other enforcement provisions set 

forth in Chapter 9.04. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.080 Not a sales and use tax. 

The tax imposed by this Chapter is a tax upon the privilege of conducting business, 

specifically, Distributing Sugar sweetened beverage products within the City of Berkeley. 

It is not a sales, use, or other excise tax on the sale, consumption or use of Sugar - 

sweetened beverage products. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.090 Sugar -Sweetened Beverage Product Panel of Experts. 

A. There shall be established the Sugar -Sweetened Beverage Product Panel of Experts 

to make recommendations on how and to what extent the City should establish and/or 

fund programs to reduce the consumption of sugar -sweetened beverages in Berkeley and 

to address the effects of such consumption. 
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B. An officer or employee of the City designated by the City Manager shall serve as 

secretary of the Panel. 

C. In accordance with Chapter 2.04, the Panel shall be composed of nine members 

appointed by the City Council. 

D. Terms shall expire and vacancies shall be filled in accordance with the provisions of 

Section 2.04.030 through 2.04.145 of this Code. 

E. Each member of the Panel must: 

1. Have experience in community -based youth food and nutrition programs; or 

2. Have experience in school -based food and nutrition programs and be referred 

by the Berkeley Unified School District; or 

3. Have experience in early childhood nutrition education; or 

4. Have experience in researching public health issues or evaluating public health 

programs related to diabetes, obesity, and sugary drink consumption; or 

5. Be a licensed medical practitioner. 

F. In accordance with Section 3.02.040, members of the Panel may be reappointed but 

shall not serve more than eight consecutive years. 

G. The Panel shall, by majority vote, do each of the following: 

1. Annually appoint one of its members as chair and one of its members as vice - 

chair; 

2. Approve bylaws to facilitate the proper functioning of the Panel; 

3. Establish a regular time and place of meeting. All meetings shall be noticed as 

required by law and shall be scheduled in a way to allow for maximum input from the 

public. Minutes for each meeting shall be recorded, kept, and maintained; and 

4. Publish an annual report that includes the following: 

a. recommendations on how to allocate the City's general funds to reduce the 

consumption of sugar sweetened beverages in Berkeley and to address the 

results of such consumption; 
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b. information, if available, concerning the impact of this Chapter on the public 

health of the residents of the City; and 

c. any additional information that the Panel deems appropriate. 

H. Within 15 days of receipt of the publication of the Panel's annual report, the City 

Manager shall cause the report to be published on the City's Internet website and to be 

transmitted to the City Council and the Governing Board of the Berkeley Unified School 

District. 

I. The City Council shall consider, but need not follow, the Panel's recommendations 

and shall annually inform the Panel as to the extent to which it has implemented the 

Panel's recommendations. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.100 Increase appropriations limits. 

Pursuant to California Constitution article XIII B, the appropriation limit for the City is 

increased by the aggregate sum authorized to be levied by this tax for each of the four 

fiscal years from 2015-16 through 2018-19. (Ord. 7388 -NS § 3 (part), 2014) 

7.72.110 Amendment. 

The City Council, without a vote of the people, may, either permanently or temporarily, 

increase the dollar amount of the threshold for the small-business exemption in Section 

7.72.020.B. (Ord. 7388 -NS § 3 (part), 2014) 

The Berkeley Municipal Code is current through Ordinance 7526 -NS, City Website: http://www.( 
passed January 24, 2017. (http://www.c 
Disclaimer: The City Clerk's Office has the official version of the Berkeley Municipal Telepl- 
Code. Users should contact the City Clerk's Office for ordinances passed 
subsequent to the ordinance cited above. (http 

Home (http://www.cityofberkeley.info) I Web Policy (http://www.cityofberkeley.info/webpolicy) I Text -C 
(http://www.cityofberkeley.info/SiteMap.aspx) I Contact Us (http://www.cityofberkeley.info/conti 

City Clerk (http://www.cityofberkeley.info/clerk) , 2180 Milvia Street, Berkeley, CA 94704 
Questions or comments? Email: clerk@cityofberkeley.info (mailto:clerk@cityofberkeley.info) Phone: (51 
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EXHIBIT C 



ORDINANCE NO. 7,388-N.S. 

IMPOSING A GENERAL TAX ON THE DISTRIBUTION OF SUGAR -SWEETENED 
BEVERAGE PRODUCTS 

BE IT ORDAINED by the People of the City of Berkeley as follows: 

Section 1. Findings 
A. Our nation, our state, and our community face a major public health crisis. 
B. Diabetes, obesity, and tooth decay have been on the rise for decades. Although no 

group has escaped these epidemics, children as well as low income communities 
and communities of color have been and continue to be disproportionately affected. 

C. While there is no single cause for the rise in diabetes, obesity, and tooth decay, 
there is overwhelming evidence of the link between the consumption of sugary 
drinks and the incidence of diabetes, obesity, and tooth decay. 

D. Sugary drinks such as soft drinks, energy drinks, sweetened teas, and sport drinks 
offer little or no nutritional value, but massive quantities of added sugar. A single 20 - 
ounce bottle of soda, for instance, typically contains the equivalent of approximately 
16 teaspoons of sugar. 

E. Before the 1950s, the standard soft-drink bottle was 6.5 ounces. In the 1950s, larger 
size containers were introduced, including the 12 -ounce can, which became widely 
available in 1960. By the early 1990s, 20 -ounce plastic bottles had become the 
norm. 

F. At the same time, hundreds of millions of dollars have been spent in an ongoing 
massive marketing campaign, which particularly targets children and people of color. 
In 2006 alone, nearly $600 million was spent in advertising to children under 18. 
African American and Latino children are also aggressively targeted with 
advertisements to promote sugar -laden drinks. 

G. The resulting impact on consumption should not be surprising. The average 
American now drinks nearly 50 gallons of sugary drinks a year. The problem is 
especially acute with children in California. From 1989 to 2008, the percentage of 
children consuming sugary drinks increased from 79% to 91% and the percentage of 
total calories obtained from sugary drinks increased by 60% in children ages 6 to 11. 

H. This level of consumption has had tragic impacts on community health. Type 2 
Diabetes - previously only seen among adults - is now increasing among children. If 
the current obesity trends are not reversed, it is predicted that one in three children 
and nearly one-half of Latino and African American children born in the year 2000 
will develop type 2 diabetes in their lifetimes. 

I. An Asian resident of Berkeley is almost 3 times more likely than a white resident to 
have been diagnosed with diabetes, and an African American resident of Berkeley is 

14 times more likely than a white resident to be hospitalized for diabetes. 
K. Childhood obesity has more than doubled in children and tripled in adolescents in 

the past 30 years; in 2010, more than one-third of children and adolescents were 
overweight or obese. 

N. Our community has not been immune to the challenge of unhealthy weight gain and 
obesity. In 2008-09, over 40% of Berkeley 9th graders were overweight or obese. 
These overweight and obese children have a much greater chance of being obese 
as adults, with all the health risks that entails. 
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M. There are also economic costs. In 2006, for instance, overweight and obesity -related 
costs in California were estimated at almost $21 billion. 

0. Tooth decay, while not as life threatening as diabetes or obesity, still has a 
meaningful impact, especially on children. In fact, tooth decay is the most common 
childhood disease, experienced by over 70% of California's 3rd graders. Children 
who frequently or excessively consume beverages high in sugar are at increased 
risk for dental cavities. Dental problems are a major cause of missed school days 
and poor school performance as well as pain, infection, and tooth loss in California. 

Section 2. Purpose and Intent 
A. Based on the findings set forth above, the purpose of this Ordinance is to diminish 

the human and economic costs of diseases associated with the consumption of 
sugary drinks by discouraging their distribution and consumption in Berkeley through 
a tax. Specifically, the purpose of this ordinance is to tax the distribution of sugary 
drinks and the products used to make them. 

B. This Ordinance is not intended for the purpose of regulation. 
C. This Ordinance does not authorize the conduct of any business or activity in the city, 

but merely provides for the taxation of distribution of specified products as it occurs. 
D. This Ordinance imposes a general tax on the distribution of sugar -sweetened 

beverages such as high -calorie, low -nutrition products, like soda, energy drinks, and 
heavily presweetened tea, as well as the added caloric sweeteners used to produce 
these sugar -sweetened beverages, such as the premade syrup used to make 
fountain drinks. Certain drinks containing sugar are exempted, including infant 
formula, milk products, and natural fruit and vegetable juice. 

E. This Ordinance provides for a small business exemption for Retailers who transport 
sugar -sweetened beverage products into the City themselves and then sell those 
products directly to consumers. 

F. This general tax will provide revenue to be available for the general governmental 
needs of the people of Berkeley. 

G. This Ordinance provides for a Sugar Sweetened Beverage Product Panel of 
Experts, composed of experts in the areas of public health, child nutrition, nutrition 
education, and food access programs. The Panel will make recommendations on 
how and to what extent the City should fund programs to further reduce the 
consumption of sugar -sweetened beverages in Berkeley and address the 
consequences of such consumption. 

Section 3. New Berkeley Municipal Code Chapter 7.72 

That a new Chapter 7.72 is added to the Berkeley Municipal Code is to read as follows: 

Chapter 7.72 
Sugar -Sweetened Beverage Product Distribution Tax 

Section 7.72.010 Excise Tax 
A. In addition to any other taxes imposed by the City, the City hereby levies a tax of 

one cent ($0.01) per fluid ounce on the privilege of Distributing Sugar -sweetened 
beverage products in the City. 
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B. For the purposes of this Chapter, the volume, in ounces, of a Sugar -sweetened 
beverage product shall be calculated as follows: 
1. For a Sugar -sweetened beverage, the volume, in fluid ounces, of Sugar - 

sweetened beverages distributed to any person in the course of business in the 
City. 

2. For Added caloric sweeteners, the largest volume, in fluid ounces, of Sugar - 
sweetened beverages that could be produced from the Added caloric 
sweeteners. In accordance with rules and regulations promulgated by the City 
pursuant to Section 7.72.040, the largest volume, in fluid ounces, that would 
typically be produced from the Added caloric sweeteners shall be determined 
based on the manufacturer's instructions or, if the Distributor uses the Added 
caloric sweeteners to produce a Sugar -sweetened beverage, the regular practice 
of the Distributor. 

C. The tax shall be paid upon the first non-exempt Distribution of a Sugar -sweetened 
beverage product in the City. To the extent that there is a chain of Distribution within 
Berkeley involving more than one Distributor, the tax shall be levied on the first 
Distributor subject to the jurisdiction of the City. To the extent the tax is not paid as 
set forth above for any reason, it shall be payable on subsequent Distributions and 
by subsequent Distributors, provided that the Distribution of Sugar -sweetened 
beverage products may not be taxed more than once in the chain of commerce. 

Section 7.72.020 Exemptions 
The tax imposed by this Chapter shall not apply: 
A. To any Distributor that is not subject to taxation by the City under the laws of the 

United States or the State of California; 
B. To any Distribution of a Sugar -sweetened beverage product to a Retailer with less 

than $100,000 in annual gross receipts, as defined in Section 9.04.025, in the most 
recent year; 

C. To any Distribution of Natural or common sweeteners; or 
D. To any Distribution of Added caloric sweeteners to a Food Products Store as defined 

in Section 23F.04.010, if the Food Products Store then offers the Added caloric 
sweetener for sale for later use by customers of that store. 

Section 7.72.030 Definitions 
A. "Added caloric sweetener" means any substance or combination of substances that 

meets all of the following four criteria: 
1. Is suitable for human consumption; 
2. Adds calories to the diet if consumed; 
3. Is perceived as sweet when consumed; and 
4. Is used for making, mixing, or compounding Sugar -sweetened beverages by 

combining the substance or substances with one or more other ingredients 
including, without limitation, water, ice, powder, coffee, tea, fruit juice, vegetable 
juice, or carbonation or other gas. 

An Added caloric sweetener may take any form, including but not limited to a liquid, 
syrup, and powder, whether or not frozen. "Added caloric sweetener" includes, 
without limitation, sucrose, fructose, glucose, other sugars, and high fructose corn 
syrup, but does not include a substance that exclusively contains natural, 
concentrated, or reconstituted fruit or vegetable juice or any combination thereof. 
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B. "Alcoholic beverage" means any beverage subject to tax under Part 14 
(commencing with Section 32001) of the California Revenue and Taxation Code, as 
that Part may be amended from time to time. 

C. "Beverage for medical use" means a beverage suitable for human consumption and 
manufactured for use as an oral nutritional therapy for persons who cannot absorb 
or metabolize dietary nutrients from food or beverages, or for use as an oral 
rehydration electrolyte solution for infants and children formulated to prevent or treat 
dehydration due to illness. "Beverage for medical use" shall also mean a "medical 
food" as defined in Section 109971 of the California Health and Safety Code, as that 
definition may be amended from time to time. "Beverage for medical use" shall not 
include drinks commonly referred to as "sports drinks" or any other common names 
that are derivations thereof. 

D. "Business Entity" means any Person except for a natural person. 
E. "City" means the City of Berkeley, California. 
F. "City Manager" means the City Manager of the City of Berkeley or his or her 

designee. 
G. "Consumer" means a natural person who purchases a Sugar -sweetened beverage 

product in the City for a purpose other than resale in the ordinary course of 
business. 

H. "Distribution" or "Distribute" means the transfer of title or possession (1) from one 
Business entity to another for consideration or (2) within a single Business entity, 
such as by a wholesale or warehousing unit to a retail outlet or between two or more 
employees or contractors. "Distribution" or "Distribute" shall not mean the retail sale 
to a Consumer. 

I. "Distributor" means any Person who Distributes Sugar -sweetened beverage 
products in the City. 

J. "Milk" means natural liquid milk, regardless of animal source or butterfat content, 
natural milk concentrate, whether or not reconstituted, regardless of animal source 
or butterfat content, or dehydrated natural milk, whether or not reconstituted and 
regardless of animal source or butterfat content, and plant -based milk substitutes, 
that are marketed as milk, such as soy milk and almond milk. 

K. "Natural or common sweetener" means granulated white sugar, brown sugar, honey, 
molasses, xylem sap of maple trees, or agave nectar. 

L. "Person" means an individual, trust, firm, joint stock company, business concern, 
business trust, government, receiver, trustee, syndicate, social club, fraternal 
organization, estate, corporation, including, but not limited to, a, limited liability 
company, and association or any other group or combination acting as a unit. 

M. "Retailer" means any Person who serves Sugar -sweetened beverage products to a 

Consumer. 
N. "Simple syrup" means a mixture of water and one or more Natural or common 

sweeteners without any additional ingredients. 
0. "Sugar -sweetened beverage" means any beverage intended for human consumption 

to which one or more Added caloric sweeteners has been added and that contains 
at least 2 calories per fluid ounce. 
1. "Sugar -sweetened beverage" includes, but is not limited to all drinks and 

beverages commonly referred to as "soda," "pop," "cola," "soft drinks," "sports 
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drinks," "energy drinks," "sweetened ice teas," or any other common names that 
are derivations thereof. 

2. "Sugar -sweetened beverage" shall not include any of the following: 
a. Any beverage in which milk is the primary ingredient, i.e., the ingredient 

constituting a greater volume of the product than any other; 
b. Any beverage for medical use; 
c. Any liquid sold for use for weight reduction as a meal replacement; 
d. Any product commonly referred to as "infant formula" or "baby formula"; or 
e. Any alcoholic beverage. 

P. "Sugar -sweetened beverage product" means a Sugar -sweetened beverage or 
Added caloric sweetener. 

Section 7.72.040 Duties, Responsibilities and Authority of the City Manager 
A. It shall be the duty of the City Manager to collect and receive all taxes imposed by 

this Chapter, and to keep an accurate record thereof. 
B. The City Manager is hereby charged with the enforcement of this Chapter, except as 

otherwise provided herein, and may prescribe, adopt, and enforce rules and 
regulations relating to the administration and enforcement of this Chapter, including 
provisions for the reexamination and correction of returns and payments, and for 
reporting. Such rules and regulations may include, but are not limited to, the 
following: 
1. The determination of the frequency with which a Distributor must calculate the 

tax. This determination shall not constitute an increase of the tax. 
2. The determination of the frequency with which a Distributor must pay the tax. 

This determination shall not constitute an increase of the tax. 
3. The determination of whether and how a Distributor must register with the City. 
4. The determination of whether and how a Distributor who receives, in the City, 

Sugar -sweetened beverage products from another Distributor must report to the 
City the name of that Distributor. 

5. The determination of whether and how a Distributor who receives, in the City, 
Sugar -sweetened beverage products from another distributor must report to the 
City the volume of Sugar -sweetened beverage products received from that 
Distributor. 

6. The determination of what other documentation is required to be created or 
maintained by a Distributor. 

C. The City Manager shall annually verify that the taxes owed under this Chapter have 
been properly applied, exempted, collected, and remitted. 

Section 7.72.050 Collection 
A. The amount of any tax, penalty, and interest imposed under the provisions of this 

Chapter shall be deemed a debt to the City. Any Distributor owing money under the 
provisions of this Chapter shall be liable in an action brought in the name of the City 
for the recovery of such amount. 

B. In order to aid in the City's collection of taxes due under this Chapter, any Retailer 
that receives Sugar -sweetened beverage products from a Distributor shall, in 

accordance with rules and regulations promulgated by the City Manager pursuant to 
Section 7.72.040, either: 
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1. report to the City all such transactions, the volume in ounces of Sugar -sweetened 
beverage products received in each transaction, and the identity and contact 
information of the Distributor from whom the Sugar -sweetened beverage 
products were received; or 

2. collect the tax that would be payable as a result of the transaction by the 
Distributor from whom the Sugar -sweetened beverage product was received and 
remit it to the City; or 

3. provide to the City evidence that the Distributor from whom the Sugar -sweetened 
beverage products were received has registered as a Distributor with the City 
and that registration is current. 

C. The City Council is authorized to have the taxes imposed by this Chapter collected 
by the County of Alameda or the California Board of Equalization in conjunction with 
the collection of other taxes for the City. If the City Council exercises this 
authorization, the duties and responsibilities of the City Manager shall be given, as 
appropriate, to the County of Alameda or the California Board of Equalization, which 
may delegate such duties and responsibilities as necessary and as authorized by 
law. 

Section 7.72.060 Refunds 
Whenever any tax under this Chapter has been paid more than once or has been 
erroneously or illegally collected or received by the City, it may be refunded only as 
provided in Chapter 7.20 of the Berkeley Municipal Code. 

Section 7.72.070 Enforcement 
Except as otherwise provided by this Chapter or by rule or regulation promulgated by 
the City Manager, the tax imposed by this Chapter shall be administered in the same 
manner as taxes imposed pursuant to Chapter 9.04 and, without limitation, shall be 
subject to the same delinquency penalties, appeals processes and other enforcement 
provisions set forth in Chapter 9.04. 

Section 7.72.080 Not a Sales and Use Tax 
The tax imposed by this Chapter is a tax upon the privilege of conducting business, 
specifically, Distributing Sugar sweetened beverage products within the City of 
Berkeley. It is not a sales, use, or other excise tax on the sale, consumption or use of 
Sugar -sweetened beverage products. 

Section 7.72.090 Sugar -Sweetened Beverage Product Panel of Experts 
A. There shall be established the Sugar -Sweetened Beverage Product Panel of 

Experts to make recommendations on how and to what extent the City should 
establish and/or fund programs to reduce the consumption of sugar -sweetened 
beverages in Berkeley and to address the effects of such consumption. 

B. An officer or employee of the City designated by the City Manager shall serve as 
secretary of the Panel. 

C. In accordance with Chapter 2.04, the Panel shall be composed of nine members 
appointed by the City Council. 

D. Terms shall expire and vacancies shall be filled in accordance with the provisions of 
Section 2.04.030 through 2.04.145 of this Code. 

E. Each member of the Panel must: 
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1. Have experience in community -based youth food and nutrition programs; or 
2. Have experience in school -based food and nutrition programs and be referred by 

the Berkeley Unified School District; or 
3. Have experience in early childhood nutrition education; or 
4. Have experience in researching public health issues or evaluating public health 

programs related to diabetes, obesity, and sugary drink consumption; or 
5. Be a licensed medical practitioner. 

F. In accordance with Section 3.02.040, members of the Panel may be reappointed but 
shall not serve more than eight consecutive years. 

G. The Panel shall, by majority vote, do each of the following: 
1. Annually appoint one of its members as chair and one of its members as vice - 

chair; 
2. Approve bylaws to facilitate the proper functioning of the Panel; 
3. Establish a regular time and place of meeting. All meetings shall be noticed as 

required by law and shall be scheduled in a way to allow for maximum input from 
the public. Minutes for each meeting shall be recorded, kept, and maintained; 
and 

4. Publish an annual report that includes the following: 
a. recommendations on how to allocate the City's general funds to reduce the 

consumption of sugar sweetened beverages in Berkeley and to address the 
results of such consumption; 

b. information, if available, concerning the impact of this Chapter on the public 
health of the residents of the City; and 

c. any additional information that the Panel deems appropriate. 
H. Within 15 days of receipt of the publication of the Panel's annual report, the City 

Manager shall cause the report to be published on the City's Internet website and to 
be transmitted to the City Council and the Governing Board of the Berkeley Unified 
School District. 

I. The City Council shall consider, but need not follow, the Panel's recommendations 
and shall annually inform the Panel as to the extent to which it has implemented the 
Panel's recommendations. 

Section 7.72.100 Increase Appropriations Limits 
Pursuant to California Constitution article XIIIB, the appropriation limit for the City is 
increased by the aggregate sum authorized to be levied by this tax for each of the four 
fiscal years from 2015-16 through 2018-19. 

Section 7.72.110 Amendment 
The City Council, without a vote of the people, may, either permanently or temporarily, 
increase the dollar amount of the threshold for the small-business exemption in Section 
7.72.020. B. 

Section 4. Duration. 
This Ordinance shall be effective on January 1, 2015. The last effective date of this 
Ordinance shall be December 31, 2026, and it shall terminate as of January 1, 2027. 
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Section 5. Severability. 
The People of the City of Berkeley hereby declare that they would have adopted each 
section, sentence, clause, phrase, word, or portion of this Ordinance, irrespective of the 
fact that any one or more sections, sentences, clauses, phrases, words, or portions of 
this Ordinance, or any application thereof, be declared invalid or unenforceable and, to 
that end, the provisions of this Ordinance are severable. If any section, sentence, 
clause, phrase, word, or portion of this Ordinance, or any application thereof in any 
circumstance, is for any reason held to be invalid or unenforceable by a court of 
competent jurisdiction, the remaining sections, sentences, clauses, phrases, words, or 
portions of this Ordinance, and applications thereof, shall nonetheless remain in full 
force and effect. 

Section 6. Municipal Affair. 
A. The People of the City of Berkeley hereby declare that the taxation of the privilege of 

distributing sugar -sweetened beverage products and that the public health impact of 
sugar -sweetened beverage products separately and together constitute municipal 
affairs. 

B. The People of the City of Berkeley hereby further declare their desire for this 
measure to coexist with any similar tax adopted at the county or state levels. 

Section 7. California Environmental Quality Act Requirements. 
This Ordinance is exempt from the California Environmental Quality Act, Public 
Resources Code section 21000 et seq., including without limitation Public Resources 
Code section 21065, CEQA Guidelines section 15378(b)(4) and 15061(b)(3), as it can 
be seen with certainty that there is no possibility that the activity authorized herein may 
have a significant effect on the environment and pursuant to Public Resources Code 
section 21080, subdivision (b)(8) and CEQA Guidelines section 15273 as the approval 
of government revenues to fund existing services. 

The foregoing is a true and correct copy of Ordinance No. 7,388-N.S., and the 
same was approved by a vote of the electorate of the City of Berkeley on November 4, 
2014. 

At a regular meeting of the Council of the City of Berkeley held on December 16, 
2014 the final adoption of this Ordinance was approved by the following vote: 

Ayes: Anderson, Arreguin, Capitelli, Droste, Maio, Moore, Worthington and 
Bates. 

Noes: None. 

Absent: Wengraf. 

ATTEST: 
reNuma. ville CMC, City Clerk 

. 

Date signed: Dete:44,tete I1 2.0141 

Tom Bates, Mayor 
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PURPOSE 
To understand the implementation process of Measure D and identify lessons learned to (1) 

inform future efforts by the city of Berkeley around implementation of Measure D and 

implementation of other health -related ordinances and (2) inform implementation of sugar - 
sweetened beverage (SSB) taxes in other jurisdictions. 

METHODS 
UC Berkeley researchers conducted semi -structured interviews with key stakeholders affected 
by or involved in the implementation of Measure D. Interview guides asked about the following 
topics: 

Distributor response to the tax 
Retailer response to the tax 
Customer response to price changes 

Ease of tax payments 
Perceived impacts on business 

Barriers and facilitators to smooth implementation and pass -through of the tax 
Timing of implementation events 

Communications 
Recommendations for future health ordinances in Berkeley and for other cities 
implementing SSB taxes 

Interviews were audio -recorded (when the interviewee gave permission), transcribed, and 

coded into major themes using NVivo 10 qualitative data analysis software. 

2015 Sample 
From June to November of 2015, UC Berkeley researchers conducted in-depth interviews with 
SSB distributors, retailers, officials from the city of Berkeley's Public Health Division, and 

representatives from the tax administrator with which the city contracted collection of the SSB 

excise tax. UC Berkeley contacted or attempted to contact 27 distributors, of which 5 

participated in an interview. None of the national distributors indicated willingness to 
participate. All chain and independent supermarkets and specialty supermarkets in the city of 
Berkeley (n=6) were invited to participate in interviews, of which 4 agreed. Other types of 
retailers were selected via random samples of retailers, stratified by retailer type, among those 
included in a UC Berkeley study of pass -through of Berkeley's SSB excise tax to higher retail 
prices.' Geographic locations of the majority of these stores were in south and west Berkeley, 
where a larger proportion of minority and low-income residents reside. Additionally, managers 
or owners of fast food restaurants, independently owned restaurants and cafes in these 
neighborhoods, as well as a frequented to -go restaurants near campus were interviewed. Table 
1 displays detailed sample sizes. 
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2016 Sample 
In May -June of 2016, independently -owned SSB retailers were re -contacted for interviews to 
determine if their perspectives and responses to Measure D had changed. Additionally, using a 

random sample stratified by retailer type, UC Berkeley researchers began interviews with self - 
distributors in the following categories: small grocery stores, convenience stores, liquor stores, 
upscale restaurants, moderately -priced restaurants, affordable restaurants, and cafes. 

Because UC Berkeley received a confidential list of self -distributors in late May, these interviews 
are currently in the process of being conducted, transcribed, and analyzed. A subset of results 
from these interviews are presented in this report, but an updated report will be provided to the 
City that will contain additional results and greater detail from interviews with self -distributors, 
as well as interviews with city officials outside of the division of Public Health (i.e., Finance and 

City Attorney) and members of the commission advising city council on allocation of general 
revenues. Additional interviews with these stakeholders have been scheduled for July, 2016, 
later than anticipated, due to interviewee and facilitating contacts' availability. 

Table 1. Detailed sample sizes of interview participants through June, 2016 

Type of participant Number 
SSB distributors (2015) 5 

Retailers (2015) 
Supermarkets (chain or specialty) 
Small grocery stores 
Liquor stores 
Convenience stores 
Fast food 
Independent restaurants/cafes 
Drug store 

Independent retailers, second 
interview (2016) _ 
Retailers: Self -distributors (2016) 

4 

6 

2 

2 

3 

4 

1 

4 

Small grocery stores 
Convenience stores 
Restaurants 
Cafes 

1 

2 

3 

1 

City officials (2015) 
Tax administrators (2015) 

2 

2 

4 
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FINDINGS 
Major findings below are organized into bullet points by theme. A sample of illustrative quotes 
are included for some themes. 

Factors facilitating implementation of tax collection 
High distributor compliance was reported: "We only show 2 distributors [out of 38] did 
not file in April....They actually started paying; it's just that it took them a while." -Tax 
administrator 
Success of implementation was partly attributed to involvement of and coordination 
by multiple city departments and officials, including Deputy City Manager, Public 
Information Officer, Finance, Office of Economic Development, City Attorney, and 
Public Health. 
Hiring an experienced tax administrator: "Hire [a tax administrator]. That was a wise 
move." - City official 
Business licenses, professional affiliations, and the tax administrator's database 
helped to quickly identify the liable distributors. 
Widespread support for the tax by voters and city entities: 

o "It's a little different in other parts of the country with like a tobacco tax that is 

not necessarily a vote of the people. Since [Measure D has] been voted on by the 
people and the city-you know, the commission and the council is behind it-it's 
been relatively painless so far." -Tax administrator 

o "The measure was very visible and passed very resoundingly. So there is 

politically a sense of inevitability to it. It didn't squeeze through. It passed by 70 - 

something percent. So that helps with the implementation." - City official 
Successful outreach to distributors: "[Distributors] were very active and vocal during 
the tax payer education sessions. There were 30 -something people that attended; all of 
the distributors were essentially at that session and had tons of questions....So we had 

the initial tax payer education sessions in February. They received a notification for that 
via email and paper mail. We also mailed them tax return forms-I guess a welcome 
packet for lack of better terms-immediately after that, following that meeting" -Tax 
Administrator 
Providing a grace period and sufficient notice to distributors prior to collection (at 
least 30 days prior to effective date). 
Simplicity of the structure of the tax, levied per ounce: 

o "[Calculation of the tax] is actually really simple. [In contrast], tobacco is based, 

on per pack or per carton, per cigar or per little cigar. They have like 20 different 
things. A lot of the cities tax all [of these] differently. [Berkeley's SSB tax] is not 
different based on size of soda, per case, per can, or per 2 liter. A coffee syrup is 

not taxed differently than soda." -Tax Administrator 
o "The calculation and payment of it is fairly simple now that it is up and running." 

-Distributor 
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Barriers to implementation of tax collection 
Early distributor confusion about calculating ounces of taxable beverage from syrup: 
"The biggest challenge has been the syrup. A 5 gallon bag that can make anywhere from 
3,000-4,000 ounces of soda. So that is taxable not on how many ounces are in 5 gallons 
but on what it will produce." -Tax administrator 
Some early distributor confusion on sweeteners: 

o "We had some issues with some distributors thinking that they weren't subject 
to the tax because their sugars were derived from beets." -Tax administrator 

o "So I'm sitting here with a bottle of non -diet Snapple that's all natural, that has 

sugar in it. Not, you know, corn syrup, just sugar, all natural. So, to me...that 
drink in itself would not be subject to the tax because it's all natural. So it took 
me, you know, 15 phone calls to get through to someone before they told me, 

'Oh no that drink, Snapple, is subject to the tax.'" -Distributor (who did not 
attend the educational session) 

Issues with early communication: 
o "...an email was sent to our general mailer that was Spam -filtered, saying that 

they had a meeting or something, but otherwise we didn't receive any phone 
calls; we didn't receive any mail." -Distributor (who did not attend the 
educational session) 

o "My complaints in the beginning was lack of communication...communication on 
delay [of implementation] was frustrating. There were limited instructions in the 
beginning on how to comply." -Distributor 

Public Health impact: Barriers to pass -through of the tax 
In the summer of 2015, among small retailers, a barrier to pass -through was lack of 
knowledge on what beverages are taxable and on what beverages they are paying 
higher prices. This is especially problematic because some distributor invoices do not 
clearly indicate the beverages for which retailers are paying a surcharge or higher 
price as a result of the SSB excise tax (see the next bullet). However, retailers widely 
understood that regular soda was taxed. Thus lack of knowledge on which beverages 
were taxable was more likely to affect pricing and pass -through of non -soda SSBs and 
non-SSBs. Thus far, second interviews with small retailers in 2016 do not indicate that 
lack of knowledge on taxable beverages is still a significant problem. Interviews from 
2015: 

o "There is one that I'm a little confused about-the coffee drinks." -Liquor store 
o "For some of the stuff, I don't know if I should [raise the price]...like diet drinks, 

and some others that say 'artificial sugar!"- Small grocery 
o "CI: Do you charge the tax on the 100% juice? 

A: Yes, if it has sugar in it."-Small grocery 
Not all distributor invoices clearly indicate the specific beverages for which retailers 
are being charged more as a result of the tax. Coke and Pepsi invoices are clear: 

o "All the other ones [not Coke and Pepsi] kind of lump [the SSB tax surcharge] 
into one CRV tax per case." -Small grocery 
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o "Yeah, they don't tell you which product on the invoice [they are charging more 
for]. You just kind of have to guess, you know, which products they're talking 
about." -Liquor store 

One of the major ways through which both small and large retailers learned of the tax 
is through communications with their distributors and through their own research. 

Related to the above points, many small retailers expressed wanting to have received 
early information from the city about the tax. That is because even though they do 
not remit the tax to the city (unless they self -distribute), the tax still affects their 
business decisions: 

o "I feel like they just kind of threw something on business to deal with. And it 
takes a lot to add new, you know, ounces and a new tax for every item that you 
have in your store. We're a small business, so we're talking about hundreds of 
products that are being affected all of the sudden. And they expect you to do 

something but they don't really inform you of the policy." -Small grocery 
o "You know, if you pass a law and it's going to affect my business, you need to let 

me know what's going on. That hasn't been there at all." -Liquor store 
o Specifically, small retailers had wanted more details on categories of taxed and 

untaxed beverages: "More literature with categories, specifically saying, soda 

drinks, carbonates, juices, you know, what are the exemptions, and everything 
else is taxed. That type of information would have been great for us. Because 

you can go through that and say, 'Okay, yes, no,' and just exclude or include [a 

price increase] as you're getting the products in." - Small grocery 
o Retailer and early distributor confusion about "natural sugars" and sweeteners 

such as honey suggest that a list of example sweeteners that they can look for 
in ingredient lists may be helpful. 

o Multiple suggestions for mode of communication were offered, including in - 

person visits, educational sessions/meetings, phone calls, mailings, and email. 
In -person visits or "face-to-face" communications were preferred by many 
businesses. 

o Retailers also wanted resources and information to be able to explain the tax 
to their customers: 

"[A list of taxed beverages] would help a lot. I think it would make 
everything a lot easier and clear a lot of stuff up. And just having that 
form at the store, you know, if someone is complaining, just show them. 
Post it. You know what I'm saying? Sugar tax." -Liquor store 
"Whatever information we need to be able to answer customer's 
questions. You know, obviously what the changes to the price would be, 

or what the tax is and what's affected. Just the basics." -Chain specialty 
supermarket 

The time it takes for a small businesses to go through distributor invoices to 
determine which beverages they are being charged an additional cost due to the tax 
may have delayed pass -through. This also relates to the above points about lack of 
knowledge of the tax: "It takes a lot to add [the cost of a] new tax for every item. We're 
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still going through the process, and it's June [of 2015]. I think that it would take at least 
6 months."-Small grocery store manager 
Programming of registers / point of sales system. Although multiple businesses, 
including small stores mentioned the need to program registers, only one retailer, a 

large, independently owned supermarket, cited this as the reason for not passing - 
through the tax: "Because the tax is per ounce, umm, it's very much a challenge for our 
POS system to handle that." -Large, independently owned supermarket that did not 
pass -through the tax to retail prices 

Regional pricing; not wanting different beverage prices across stores in a chain: 
"Ultimately, the store regionally made the decision [not to raise beverage prices]. We 

would not change our pricing structure just for the 2 stores in Berkeley based on the 
tax....We have plenty of cross -shoppers that shop both our location and [the other city] 
location frequently. We didn't want to see people wondering why soda was 49 cents 
there and 39 cents here."- Specialty supermarket 

Method for retailer pass -through of the tax 
Adding the extra cost at the register. The majority of independently owned 
businesses, especially small grocery and liquor stores and some convenience stores, 
are adding the cost of the tax at the register through register buttons or by scanning 
barcodes, so that the extra costs to customers appear on the receipt like a sales tax. 
Implications of this for consumption are unclear. Many of these stores do not 
consistently post shelf prices. Thus, at these stores, it is possible that seeing a 

separate charge for "Berkeley (soda or sugar) tax" may be more salient. Of note, this 
method of pass -through may have resulted in underestimates of the pass -through rate 
of the tax in an academic publication relying only on posted price.2 Our estimates of 
pass -through relied on cashier report of prices if prices were not posted, but we may 
still have underestimated pass -through for stores with posted prices or when cashiers 
did not include the "soda tax" in the price.1 

Reasons for adding "the tax" at the register are listed below. Some small store 
managers seemed to think that this was the only way they were "allowed" to pass 

along costs to consumers. 
o "We didn't want our prices to reflect higher, because then, the customers would 

believe that we're collecting it for us." -Small grocery 
o "I don't want people to feel like I am taking advantage of them" -Liquor store 
o "...To explain to [customers] what it is. Because, you know, if you walk in, and I 

say the price is 99 cents (on the cans of soda that are pre -priced at 99 cents), and 
then I tell you it's $1.34...how is that $1.34?" -Small grocery 

o "If it is on the receipt...it is easier to explain what the cost is." -Convenience store 
Chain supermarkets and chain convenience stores added the cost to retail prices: 
"We're not physically paying the sugar tax. So corporate felt like we shouldn't be telling 
the customer...that they're paying a sugar tax because technically, they're not paying 
the sugar tax. The vendors are paying the sugar tax." -Convenience store 
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Retailers passing through the tax reported only passing it through to higher beverage 
prices-not to prices of other products like food. Amount of pass -through was 
reported as one -cent per ounce among these retailers. 

Perceived impacts on business 
Although many retailers reported a drop in sales of SSBs, especially soda, the predominant 
theme was no or only minor impacts on overall business or sales. 

Preliminary findings about self -distribution 
The majority of self -distributors interviewed did not report major difficulty 
understanding how to calculate the tax, but a couple did complain about the hassle of 
calculation and having to remit monthly: 

o "It's difficult, and they want us to pay monthly, which is also a ridiculous thing. I 

have to do this every month. I can't do it quarterly, or annually, twice a year? 
Make it easier, like a sales tax; we do it quarterly." -Café 

o "It wasn't super hard, but it's just more work." -Moderately-priced restaurant 
Receipt of FAQ/educational material or questionnaire for reporting distributors. When 
UC Berkeley last met with the tax administrator, the tax administrator indicated plans 
to mail all likely beverage retailers a welcome packet with educational materials, such 
as the FAQ, and a survey for retailers to list their distributors. None of the self - 
distributors we interviewed thus far reported seeing these. Although, approximately 
half the self -distributors admitted not always going through all their mail. They did 
report having received the remittance form. 
Two retailers reported attending the tax payer education day. One found it useful but 
inefficient due to low turnout. The other had wanted more guidance on tracking 
amount owed but figured out a method on his own: 

o "Before they implemented the tax, we got one or two mails a month, and then 
especially the ones about meetings. So they did a really good job about sending 

out some meetings, which I feel is very important. Otherwise, I wouldn't 
understand the whole thing at all....During that meeting, there was like, I think 
about ten people from the city, and I'm sure they're pretty high paid like uh 

supervisors...and then there's only like four or five store owners that attended. I 

felt like [they] might have spent like way more money on that and probably not 
getting much of the message out." -Moderately -priced restaurant 

o "We've asked at the informal meeting they had in December. And they had no 

clue. I specifically asked them myself if they have any ideas or any suggestions on 

how we should record this and how we should track this tax. And they said 'no,' 
so we kind of just came up with our own method, and I guess it works for us." - 
Convenience store 

Greater advertising and alternative methods of notification of the tax payer education 
day may have increased participation. Retailers who did not attend the event 
expressed interest in it but did not recall having received notification of the event. It is 
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unclear if address/phone number lists may have been outdated or if retailers are not 
going through their mail: "Advertising some sessions in the paper, or something like 

that, to reach a broader audience. Although you may get some people that the tax isn't 
subject to." -Tax administrator 

Other information about Measure D that retailers would like to receive 
The desire for more information on how revenues are being spent was widely 
expressed, including in interviews conducted in 2016. 

o "I think it would be a good point to have access, to be aware-whether it's 
through an email or something where people can get informed-just to browse 
and know where the money has been allocated." -Liquor store owner 

o "Do you know what that measure D or city tax money is being used for? When I 

talk about this measure D thing, it's real frustrating because again I feel like it 
took an impact on business....) wish that I could obtain a little more information." 
-Small grocery 

o "Probably where all the extra money they say is going to be allocated, in more 
depth. If it is just going to go up to go up, then I don't see a point. If they are 

going to allocate the money to something more beneficial, then I'd like to see 

where it is going." -Independent restaurant 
o "I read the local paper, I read the chronicle. I've never seen anything talk about 

how the money is spent. Obviously, [it's] five months into [collection from self - 
distributors] already. You would think there would be some kind of literature on 

it." -Self -distributing convenience store 
Several retailers also did not understand the rationale for the tax and why SSBs were 
the target. 

Retailer advice for the city on implementing future health -related ordinances and programs 
In -person outreach to inform businesses of new laws: "Have a representative go. All 

you need is just one person. Make them go to maybe 10 stores a day. If there's a new 
law that's going to affect [us], have a representative from the city come in and inform 
you, give you a little information. Any time a law is passed, I have to find about it all 

myself, or through the grapevine, through someone else, through, you know, a letter. It 

would be nice to just have that one-on-one, you know?" - Liquor store. 

Send out more communications: "Actually try to send out mail? They do have a list to 
send out fees or formalities or anything. They could just use the same address and send 

like a small thing saying 'hey, you know, we're introducing this and that.' We didn't 
know about the Styrofoam thing until like four years into the thing and then the health 
inspector [told us about it]. A notification system.... Yeah it might mean taking emails 
from each business. Pay a guy something to go around and take your email and phone 
number and send out maybe a text? Or make a City of Berkeley app and tell everybody 
to join it." - Independent restaurant. 
Address other concerns, like safety, and focus on disadvantaged neighborhoods: 
"Maybe be more involved with the more needy communities in the city, especially on 

the west side here. I think the businesses around here need a little freshening up. 

- 10 - 
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People need to feel safer walking around in this area, so that they can go into these 
businesses and shop. That's where I would focus because when people feel 
comfortable, they'll go into any shop. And they'd rather go closer than to go far away 
when they feel safer." - Small grocery store. 
Healthy Retail: Provide education, connect small stores with distributors of healthy 
foods, help with promotion, and provide spoilage credit: 

o "There's always information to be handed out, or helpful hints, or anything 
that's helpful and would lead us to the right direction. I'm always willing to try 
new things....info, education, or even hooking us up with the distributors. And 
having the city, obviously, talk to them also. You know, we're trying to do this for 
the city, you know, these are smaller markets. We want you to respect and help 
the smaller stores out, as far as, you know, pricing, credits, advertising. I think all 

that would really help us out." - Small grocery 
o "Maybe there has to be some type of program or something where we can get, 

you know, better education as far as connections to vendors, or things that, um, 

might make it easier for us to provide these products to people at a better price. 
Education and information about vendors." -Small grocery 

o "Mention a few distributors who work with Whole Foods or the bigger chain 
stores that want to work with us, and help us out the same way that they do it. 

Because I imagine that if they have things that go bad, they might get credit for 
it. I don't think they take a complete loss." -Small grocery 

SUMMARY OF FINDINGS AND RECOMMENDATIONS 

High distributor compliance with payment of the tax was reported. Only minor barriers to 
payment of the tax were related to misunderstandings about sweeteners and how to calculate 
taxable ounces of SSBs from syrups. Facilitators to successful implementation of tax collection 
included coordination among multiple city departments and officials, contracting with an 

experienced tax administrator, ease of identifying liable distributors from existing lists, high 

public support for the tax, simplicity of calculating the tax, provision of sufficient notice to 
distributors prior to the effective date of the tax, and the provision of technical assistance and 
education to distributors. 

Retailers learned about the tax through communications with distributors and through their 
own research. Barriers to pass -through of tax among large retailers included regional pricing 
and complications with updating their point -of -sale system. For small retailers, barriers to early 
pass -through included lack of knowledge about which non -soda beverages were taxable, 
leading to indecision on how to raise beverage prices. Lack of retailer knowledge on taxable 
beverages was compounded by the fact that many distributor invoices did not indicate the 
specific beverages for which they increased prices. Some of these invoices only listed a single 
total surcharge for the "Berkeley SSB tax." Due to having fewer resources, it took smaller 
retailers more time to review invoices and to determine how they would price their beverages. 
Small retailers, in particular, reported wanting to have received information from the city about 
the tax early on, including which categories of beverages were taxed and exempt. Retailers also 
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wanted information they could provide to their customers. Retailers suggested multiple 
formats for communication from the city but focused particularly on in -person and face-to-face 
communication. 

Retailers and distributors passing through the tax were charging an additional penny -per -ounce 
and did not report spreading costs to non-SSBS or non -beverages. Independently owned 
retailers, especially small grocery and liquor stores and some convenience stores, reported 
charging tax -related costs at the register instead of raising retail prices. In contrast, larger 
businesses and chains added additional costs to retail prices. 

Thus far, self -distributors did not report major barriers to calculating and paying the tax, but 
some mentioned that it was tedious, especially to pay monthly. 

In 2015 and 2016, retailers widely indicated that they would like to receive information on how 
Measure D tax revenues were being spent. It also appears that they would benefit from 
information about why SSBs were the target of the tax. 

Future jurisdictions implementing SSB excise taxes may benefit from following the steps that 
the City of Berkeley took to ensure distributor compliance with payment, but exact steps that 
should be taken may depend on city size and characteristics. A major lesson learned is that, 
although retailers are not generally liable for the tax, early and clear communication with 
retailers could facilitate pass -through of the tax to only taxable beverages. Tools that would be 

helpful to retailers, especially smaller ones, include lists of categories of beverages generally 
taxable and exempt and information that retailers can show to their customers who have 

questions about price increases. Because it is easy for mail to be overlooked, when resources 
permit, cities should consider in -person outreach to retailers. 

- 12- 
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BACKGROUND 
Berkeley's 2014 ordinance, Measure D, established the nation's first sugar -sweetened beverage 
(SSB) excise tax for public health purposes. It also established an advisory committee, called the 
SSB Product Panel of Experts (SSBPPE), to advise the City on spending general revenues to 
further reduce the consumption of SSBs and address the consequences of such consumption. 

PURPOSE 
To understand the implementation process of Measure D and identify lessons learned to inform 
future efforts of the City of Berkeley to implement health -related ordinances and of other 
jurisdictions that may implement SSB excise taxes. 

METHODS 
From June 2015 to August 2016, UC Berkeley researchers conducted in-depth interviews with 
stakeholders affected by or involved in the implementation of Measure D. Interview guides 
included topics such as business response to the tax, ease of tax collection and payment, 
barriers and facilitators to smooth implementation, and communications. Interviews were 
audio -recorded, transcribed, and coded into major themes using NVivo 10 software (QSR). 

Sample. Interviews were conducted with SSB distributors; Berkeley beverage retailers; City of 
Berkeley staff representing public health, finance, and legal perspectives; City Commissioners 
serving on the SSBPPE, and the City's contracted tax administrator. The sample is described in 

Table 1. Businesses were selected using random sampling, stratified by business type, from a 

list of distributors, a list of likely self -distributors, and retailers included in a previous study of 
SSB prices in Berkeley.' UC Berkeley's dining operation was also interviewed. 

Table 1. Detailed sample sizes of interview participants 
Type of participant Number 

rSSB distributors 
Retailers 

Supermarkets (chain or specialty) 4 

Small grocery stores 11 (6) 

Liquor stores 2 

Convenience stores 5 (2) 

Independent restaurants/cafes 9 (8) 

Drugstore 1 

UC Berkeley dining 1 

Total retailers 33 

Independent retailers, 2nd interview 6 

City staff and officials 5 

Tax administrator 2 

SSBPPE Commissioners 2 

Parenthesis indicates the number of likely self -distributors among the total. 
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KEY RECOMMENDATIONS & LESSONS LEARNED FOR BERK LEY AND 

OTHER JURISDICTIONS 

Employ strategies found to facilitate successful implementation of an SSB excise tax in 

Berkeley: 
o Coordinate among multiple city departments and divisions. 
o Adequately staff at least one full-time position to coordinate implementation 

activities. This position should be established from the start and be long-term 
for program stability and continuity of communications. Larger cities should 
consider multiple full-time positions. 

o Contract with an experienced tax administrator. 
o Provide technical assistance, educational outreach, and sufficient notice to 

distributors prior to the effective date of the tax. 

Conduct an additional round of outreach with retailers and self -distributors. This will 
educate new retailers and new retail staff, provide refresher information to existing 
retailers, and provide new information that retailers indicated they would like to 
receive. Relevant information to include: 

o Basic and easy -to -understand information about the tax, such as lists of 
example taxed and exempt beverage categories and caloric sweeteners. 

o A clear but voluntary recommendation that the best practice for public health 
and diabetes prevention is to make up for any added costs by raising prices of 
taxed SSBs only and not other beverages. (No retailers reported raising prices of 
non -beverage items.) 

o Information on how revenues are being used as a result of SSBPPE 

recommendations. 
o Educational materials or signage that retailers can use to show to customers, 

which describe the purpose of the tax and to which beverages it applies. If 
customers have questions, materials could contain the City's contact 
information. 

Use multiple modes of communication with business when possible: In -person visits, 
mail, email, and phone calls. Include communications with other important mailings 
from the city to minimize the chance it will be overlooked (e.g., with new business 
licenses). Because mail can be overlooked, communication efforts should include in - 

person outreach to retailers, which may also facilitate engagement and acceptance. 

Continue to ensure that programs funded as a result of SSBPPE are within the scope of 
the Ordinance: "to further reduce the consumption of sugar -sweetened beverages in 
Berkeley and address the consequences of such consumption;" require that funding 
for this purpose does not replace existing funding; and require evaluation and 
reporting provisions. 

3 



Implementation Evaluation of Berkeley's Measure D, September 2016 

Engage in robust outreach efforts to continually educate, inform, and update the 
public on the purpose and process of implementing Measure D and how the city is 

working to reduce SSB consumption and improve the health of Berkeley residents. 
Other jurisdictions implementing similar legislation should engage in such outreach 
efforts starting in the first year of implementation. 

DETAILED FINDINGS 
The findings below, which are organized by theme, formed the basis for the Key 

Recommendations and Lessons Learned above. 

Factors facilitating implementation of tax collection 
High compliance among major distributors was reported. 
Quick and successful implementation was attributed to close coordination among 
multiple city departments and officials. 
Contracting with an experienced tax administrator was "a wise move." - City official 
Business licenses, professional affiliations, and the tax administrator's database 
helped to quickly identify liable distributors. 
Widespread support for the tax by voters and city entities: "Since [Measure D has] 

been voted on by the people...the [SSBPPE] commission and the [City] Council is behind 
it-it's been relatively painless so far." -Tax administrator 
Successful outreach to distributors: "[Distributors] were very active and vocal during 
the tax payer education sessions. There were 30 -something people that attended. They 
received a notification for that via email and paper mail. We also mailed them tax return 
forms." -Tax Administrator 
Providing a grace period and sufficient notice to distributors prior to collection (?30 
days prior to effective date). 
Simplicity of the structure of the tax, levied per ounce: "The calculation and payment 
of it is fairly simple now that it is up and running." - Distributor 

Barriers to implementation of tax collection 
Early lack of clarity among some distributors on: 

o Calculating ounces of taxable beverage from syrup: "The biggest challenge has 

been the syrup. So that is taxable not on how many ounces are in 5 gallons but 
on what it will produce." - Tax administrator 

o Sweeteners: "We had some issues with some distributors thinking that they 
weren't subject to the tax because their sugars were derived from beets." - Tax 

administrator 
Not all distributors were reached with early communication: "...an email was sent to 
our general mailer that was [sent to] Spam." - Distributor 

Tax pass -through 
Among retailers that decided to make up for any higher costs from SSB distributors, 
the majority reported raising the price of only taxed SSBs. 
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No retailer reported raising the price of non -beverage items as a result of the tax. 
Some retailers ceased selling SSBs or participating in special promotions for SSBs as a 

result of the tax: "We started stocking more juices. I actually have milk and chocolate 
milk. We don't sell any soda anymore." - Small Grocery 

Revenue and the Panel of Exper LS 

Measure D generated more revenues than anticipated. 
Swift establishment of the SSB Product Panel of Experts (SSBPPE) facilitated City 
Council's timely decisions to establish and fund programs to reduce the consumption of 
SSBs in Berkeley and to address the effects of such consumption. 
Interviews indicated that the SSBPPE's membership reflects the appropriate areas of 
expertise and that city council has acted on the SSBPPE's recommendations, resulting 
in the funding of school programs and healthy beverage education, as well as a variety 
of community programs addressing community health promotion and the reduction of 
health disparities. Interviewees noted the importance of funding programs within the 
scope of the ordinance, including evaluation and reporting standards, and ensuring 
that funds do not replace existing funding. 

Findings about self -distribution 
The majority of self -distributors interviewed did not report major difficulty 
understanding how to calculate the tax. "It wasn't super hard, but it's just more work." 
- Independent restaurant 
Some reported not having seen detailed information on taxable beverages. Interviews 
suggest that self -distributors may benefit from additional outreach on taxable 
beverages other than soda and exemptions, especially for diet beverages. 
Three of the self -distributors interviewed reported attending the Tax Payer Education 
Day at the end of 2015. Most found it useful: "[it was] very important. Otherwise I 

don't understand the whole thing at all." - Independent Restaurant. Despite perceived 
benefits noted by those attending, turnout was low. 

Greater or alternative means of advertising the Tax Payer Education Day may have 
increased participation. Retailers who did not attend the event expressed interest, but 
either did not recall having received notification or mentioned limited time as a 

barrier to traveling to a specific event. 

Enhancing communication 
Although retailers are not liable for the tax (unless they self -distribute), small retailers 
would have liked to receive early information about the tax because it affects their 
business decisions: 

o Specifically, small retailers wanted more details on categories of taxed and 
untaxed beverages: "More literature with categories, specifically saying, soda 

drinks, carbonates, juices, you know. What are the exemptions? That type of 
information would have been great for us. Because you can go through that and 

5 



Implementation Evaluation of Berkeley's Measure D, September 2016 

say, 'Okay, yes, no,' and just exclude or include [a price increase] as you're 
getting the products in." - Small grocery 

o Some retailers' and distributors' lack of clarity about whether beverages 
containing "natural sugars" and sweeteners such as honey were taxable 
suggest that a list of example caloric sweeteners may be helpful. 

o Retailers wanted resources and information to be able to explain the tax to 
their customers: 

"[It would be helpful to have] whatever information we need to be able 

to answer customer's questions. You know, obviously what the changes 
to the price would be, or what the tax is and what's affected. Just the 
basics." - Chain specialty supermarket 
"[A list of example taxed beverages] would help a lot. I think it would 
make everything a lot easier...if someone is complaining, just show them. 
Post it. You know what I'm saying? Sugar tax." - Liquor store 

The desire for more information on how revenues are being spent was widely 
expressed, including in interviews conducted in 2016. 

o "Where's the money going? Hopefully to a good place." - Small grocery 
o "If they are going to allocate the money to something more beneficial, then I'd 

like to see where it is going." -Independent restaurant 
Several retailers also did not understand the rationale for why SSBs were the target. 
This information should be widely available to retailers and the public. 
Multiple modes of communication were preferred, including in -person visits, 
educational meetings, phone calls, mailings, and email. In -person visits or "face-to- 
face" communications were widely preferred by smaller businesses. 

Retailer aavice tor tne city on implementing future neaitn-reiatea orainances and programs 
In -person outreach to inform businesses of new laws: "Have a representative go. All 

you need is just one person. Make them go to maybe 10 stores a day....lt would be nice 

to just have that one-on-one, you know?" - Liquor store. 
Address other concerns, like safety, and focus on disadvantaged neighborhoods: 
"Maybe be more involved with the more needy communities in the city, especially on 

the west side here. I think the businesses around here need a little freshening up. 

People need to feel safer walking around in this area."- Small grocery 
Retailers said that healthy retail programs should consider connecting small stores 
with distributors of healthy foods, help with promotion, and provide spoilage credit. 
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Abstract 

Background 
Taxes on sugar -sweetened beverages (SSBs) meant to improve health and raise revenue 

are being adopted, yet evaluation is scarce. This study examines the association of the first 

penny per ounce SSB excise tax in the United States, in Berkeley, California, with beverage 

prices, sales, store revenue/consumer spending, and usual beverage intake. 

Methods and findings 
Methods included comparison of pre -taxation (before 1 January 2015) and first -year post - 

taxation (1 March 2015±29 February 2016) measures of (1) beverage prices at 26 Berkeley 

stores; (2) point -of -sale scanner data on 15.5 million checkouts for beverage prices, sales, 

and store revenue for two supermarket chains covering three Berkeley and six control non - 

Berkeley large supermarkets in adjacent cities; and (3) a representative telephone survey 

(17.4% cooperation rate) of 957 adult Berkeley residents. 

Key hypotheses were that (1) the tax would be passed through to the prices of taxed bev- 

erages among the chain stores in which Berkeley implemented the tax in 2015; (2) sales of 

taxed beverages would decline, and sales of untaxed beverages would rise, in Berkeley 

stores more than in comparison non -Berkeley stores; (3) consumer spending per transac- 

tion (checkout episode) would not increase in Berkeley stores; and (4) self -reported con- 

sumption of taxed beverages would decline. 

Main outcomes and measures included changes in inflation -adjusted prices (cents/ 

ounce), beverage sales (ounces), consumers' spending measured as store revenue (infla- 

tion -adjusted dollars per transaction) in two large chains, and usual beverage intake (grams/ 

day and kilocalories/day). 
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Tax pass -through (changes in the price after imposition of the tax) for SSBs varied in 

degree and timing by store type and beverage type. Pass -through was complete in large 

chain supermarkets (+1.070/oz, p = 0.001) and small chain supermarkets and chain gas 

stations (1.310/oz, p = 0.004), partial in pharmacies (+0.450/oz, p = 0.03), and negative in 

independent corner stores and independent gas stations (-0.640/oz, p = 0.004). Sales- 

unweighted mean price change from scanner data was +0.670/oz (p = 0.00) (sales -weighted, 

+0.650/oz, p = 0.003), with +1.090/oz (p < 0.001) for sodas and energy drinks, but a lower 

change in other categories. Post -tax year 1 scanner data SSB sales (ounces/transaction) in 

Berkeley stores declined 9.6% (p < 0.001) compared to estimates if the tax were not in place, 

but rose 6.9% (p < 0.001) for non -Berkeley stores. Sales of untaxed beverages in Berkeley 

stores rose by 3.5% versus 0.5% (both p < 0.001) for non -Berkeley stores. Overall beverage 

sales also rose across stores. In Berkeley, sales of water rose by 15.6% (p < 0.001) (exceed- 

ing the decline in SSB sales in ounces); untaxed fruit, vegetable, and tea drinks, by 4.37% 

(p < 0.001); and plain milk, by 0.63% (p = 0.01). Scanner data mean store revenue/consumer 

spending (dollars per transaction) fell 180 less in Berkeley (-$0.36, p < 0.001) than in com- 

parison stores (-$0.54, p < 0.001). Baseline and post -tax Berkeley SSB sales and usual die- 

tary intake were markedly low compared to national levels (at baseline, National Health and 

Nutrition Examination Survey SSB intake nationally was 131 kcal/d and in Berkeley was 45 

kcal/d). Reductions in self -reported mean daily SSB intake in grams (-19.8%, p = 0.49) and 

in mean per capita SSB caloric intake (-13.3%, p = 0.56) from baseline to post -tax were not 

statistically significant. 

Limitations of the study include inability to establish causal links due to observational 

design, and the absence of health outcomes. Analysis of consumption was limited by the 

small effect size in relation to high standard error and Berkeley's low baseline consumption. 

Conclusions 
One year following implementation of the nation's first large SSB tax, prices of SSBs increased 

in many, but not all, settings, SSB sales declined, and sales of untaxed beverages (especially 

water) and overall study beverages rose in Berkeley; overall consumer spending per transac- 

tion in the stores studied did not rise. Price increases for SSBs in two distinct data sources, 

their timing, and the patterns of change in taxed and untaxed beverage sales suggest that the 

observed changes may be attributable to the tax. Post -tax self -reported SSB intake did not 

change significantly compared to baseline. Significant declines in SSB sales, even in this rela- 

tively affluent community, accompanied by revenue used for prevention suggest promise for 

this policy. Evaluation of taxation in jurisdictions with more typical SSB consumption, with con- 

trols, is needed to assess broader dietary and potential health impacts. 

Author summary 

Why was this study done? 

Berkeley passed the first large (one cent per ounce) tax on sugar -sweetened beverages 
(SSBs) in the United States in November 2014, affording a unique opportunity for 
evaluation. 
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It was unknown to what extent people would change beverage purchasing in response 
to a tax, especially in a relatively prosperous community. 

Few high -quality evaluations from other countries existed; studies of Mexico's tax 
(implemented starting January 2014) found substantial but not complete apass-through° 
of the tax to consumers for taxed beverages, a 6% reduction in sales in the first year, and 
a 9% decrease in sales to lower -income households. 

What did the researchers do and find? 

Three before -and -after studies were carried out: one of store scanner records from 15.5 

million checkouts in two chains of large groceries in Berkeley and comparison cities; 

one of 26 stores of various types in Berkeley; and one random digit dialing telephone 
survey of consumption by Berkeley residents. 

In the 15.5 million supermarket checkouts studied, 67% of the amount of the tax was 
passed on to consumers across all SSBs, and the tax was fully passed through for sodas 
and energy drinks; in the 26 -store survey, the tax was more than fully passed on in 
Berkeley large and small chain groceries and gas stations, especially for carbonated bev- 

erages; partially passed on in pharmacies; and not passed on in small independent gas 

stations and corner stores. 

Sales in ounces of taxed SSBs fell by 9.6% in relation to predicted sales in the absence of 
the tax, while sales of untaxed beverages rose 3.5% and total beverage sales rose in 
Berkeley. Consumer spending per transaction (average grocery bill) did not increase, 
nor did store revenue fall more in Berkeley, while SSB sales rose 6.9% in comparison 
cities. 

Berkeley residents were low consumers of SSBs at baseline (consuming only 34% of the 
national average of SSBs). Dietary intake surveys found shifts of -19.8% (p = 0.49) in 
mean daily SSB intake (grams) and -13.3% (p = 0.56) in mean calories from SSBs that 
were not statistically significant, while caloric intake of untaxed beverages (milk and 
other diary -based beverages) increased. 

What do these findings mean? 

Berkeley's innovative tax on SSBs was mostly, though not uniformly, passed through to 
consumers, and sales of SSBs declined significantly, consistent with published price elas- 

ticity estimates. 

There was no evidence in studied chains of higher grocery bills for consumers, loss of 
gross revenue per transaction for stores, or decreases in overall beverage sales for stores. 
While telephone respondents did not report changes in shopping location, scanner data 
were consistent with some increased purchasing of SSBs in neighboring cities. 

The findings of this study, while limited by its observational design, suggest that SSB 

taxes may be effective in shifting consumers to purchase healthier beverages without 
causing undue economic hardship and while raising revenue for social objectives. 
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Population -based findings on SSB consumption were not definitive, and consumption 
should be further evaluated in more typical communities and with larger samples. 

Introduction 
Sugar -sweetened beverage (SSB) consumption is linked to increased body weight, diabetes, 
cardiovascular risk factors, and dental caries, amongst other conditions [1,2]. Significant SSB 

taxes have been proposed and increasingly adopted as part of a comprehensive approach to 
obesity and diabetes prevention [3±5] with extensive potential health and social benefits [2,5± 

7]. Over 20 countries have passed strengthened SSB taxes of varying sizes, with a growing 
emphasis on larger excise taxes [6,8±10]. 

Berkeley, California, is the first US jurisdiction to successfully place a substantial excise tax 
on SSB distributors, with the dual goals of reducing consumption and raising revenue for 
efforts to prevent obesity and diabetes. The tax, approved by voters in November 2014, is one 
penny per fluid ounce (1(l/oz) on beverages with added caloric sweeteners. In theory, the tax 
might add 68(l to the price of a 2-1 (68 -oz) bottle of soda, typically priced a little over $2 before 
the tax, or 12(l to a 12 -oz can, sold for around $1. In late January 2015, the city delayed the 
original 1 January 2015 implementation until 1 March 2015 among the 38 largest beverage dis- 

tributors [11]. Tax collection from small retailers obtaining their own supplies (aself-distribu- 
torso) only began 1 January 2016. In 2016, other US jurisdictions, including three large citiesD 

Philadelphia (Pennsylvania), San Francisco (California), and Oakland (California)Dand Cook 
County (Illinois), which encompasses Chicago's metro area, as well as two smaller citiesD 
Boulder (Colorado) and Albany (California)Dfollowed suit, with similar measures at tax levels 

from 1(l/oz to 2(l/oz. 

The Berkeley tax therefore offered a unique opportunity to evaluate this policy. This study 
sought to examine (1) whether and how the tax was passed through to beverage prices, (2) 

whether the volume of beverages sold changed, (3) whether store revenues/consumer spending 
per transaction within these stores changed, and (4) whether beverage consumption changed. 
This study evaluates changes in the first year of implementation (March 2015±February 2016). 

Methods 
Three data collection approaches were employed to measure beverage prices, volume sold, 

store revenue (or, conversely, consumer spending), and beverage intake. Fig 1 illustrates the 
tax implementation and study data collection timeline. Key elements of analyses were deter- 
mined prospectively; however, some adjustments were required, particularly as we received 
and analyzed store scanner data. 

This study was approved by institutional review boards of the Public Health Institute and 
the University of North Carolina at Chapel Hill. 

Setting. The city of Berkeley, located in California's Bay Area, had an estimated 121,000 

inhabitants in 2015 and covers only 10.5 square miles. Residents are 55% non -Hispanic white, 
19% Asian, 11% Hispanic or Latino, 10% African -American, and 21% foreign -born. Berkeley 
is home to a large public university and a very highly educated population, with 71% of those 
over age 25 y holding a bachelor's degree or higher. Nevertheless, it has a high percentage of 
residents in poverty (20.4% versus 15.3% for California and 13.5% nationwide), though the 
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Tax approved 
by voters Nov 4, 2014 

Tax Collection 
with large 

distributors 
begins (delayed 
from Jan t 2015) 

Delay of 
implementation 

(from Jan 1. 2015) 
announced on 
Jan 26, 2015 

1/2013 11/2014 12/2014 112015 

Store Price 
Survey 1 

(Dec 15-2B, 2014) 

Dietary & Shopping 
Behavior telephone survey 
Baseline (Nov -Dec 2014) 

Point -Of -Sale 
data collection 

starts Jan 1, 2013 

Tax Collection with 
small self- distributors 

(who acquire store 
inventory on own) 
begins Jan 1. 2016 

312015 612015 11-12)2015 112016 2/2016 3/2016 

Store Price 
Survey 2 

(June 1-17, 2015) 

Dietary & Shopping 
Behavior telephone survey 
Follow up (Nov -Dec 2015) 

Store Price 
Survey 3 

(March 2-9, 2016) 

Point -Of -Sale 
data collection 

ends Feb 29, 2016 

Pre-tax (prior to Jan 1, 2015) Ill Ambiguous period (Jan 1, 2015 - Feb 28, 2015) El Post -tax period (March 1, 2015 and later) 

Fig 1. Berkeley sugar -sweetened beverage tax implementation and evaluation timeline. 

https://doi.org/10.1371/journal.pmed.1002283.g001 

median income of $66,237 is about 10% above the median for the state as a whole and 23% 

above the US median [12]. 

Store price surveys. Store price surveys were conducted in December 2014 (pre-tax), June 
2015 (4 months post -tax), and March 2016 (13 months post -tax, and 2 months into self -dis- 

tributor tax collection) among a targeted sample of large supermarkets, small chain supermar- 
kets, chain and independent gas stations, pharmacies (drugstores), and independent corner 
stores located in Berkeley, California (n = 26). Six top stores were identified from the telephone 
survey (described below), and the remainder were selected randomly within their type. Store 

price surveys collected 744 prices in December 2014, 798 prices in June 2015, and 633 prices 
in March 2016 for a standard panel of 70 beverages, which included 45 taxed and untaxed 
branded beverages in a variety of sizes. It was possible to collect 313 prices for 55 of the 70 

products in the standard panel in all three rounds in the same stores. 51 Text provides details 
on the store price survey design. 

Point -of -sale data. Point -of -sale electronic scanner data were requested using personal 
outreach to all large supermarkets in Berkeley, as well as to pharmacies, small supermarkets, 
ethnic markets, convenience stores, and gas stations with scanner systems, and with extensive 
follow-up as needed to owners or corporate headquarters. Ultimately, two chains of large 
supermarkets with three of the city's nine large groceries provided electronic data covering 1 

January 2013 through 29 February 2016 (26 months pre-tax; 12 months post -tax). They also 

provided data on six Bay Area control stores. Data covered 118.8 million barcode scans from 
15.5 million transactions (checkout episodes), with 16.2 million barcode scans involving bever- 
ages (16,769 unique barcodes), of which 10.8 million barcode scans (5,631 unique barcodes) 
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are included here. S2 Text describes the point -of -sale study design and the stores and beverage 
products included in our analyses. The tax status of each beverage was classified using the 
Berkeley law [13], nutrition data from product websites, and ingredient data from Mintel [14]. 

Dietary and shopping behavior surveys. These telephone surveys were conducted Novem- 
ber±December 2014 (pre-tax/baseline) and November±December 2015 (post-tax/follow-up). 
The sample was identified using dual frame (landline/cellular) random digit dialing that over - 

sampled lower income census blocks (>50% of households with annual gross household 
income <$100,000) in Berkeley. Only Berkeley residents were interviewed. Oral informed 
consent was obtained from all participants. Trained interviewers used standardized question- 
naires and computer -assisted telephone interviews to collect information on beverage shop- 
ping locations and behaviors, demographics, and 24-h recall of beverage intake [15]. To adjust 
for typical daily intake, a second 24-h beverage recall interview was collected 3±7 d later from 
consenting respondents. 

Sampling weights were calculated using iterative proportional fitting (raking) [16] to adjust 
the data to demographic proportions for Berkeley, California, obtained from the United States 

Census Bureau for 2010 [12]. Details on the sample design, other methods, and response rates 
are found in S5 Text. Caloric intake from beverages consumed was calculated using nutrition 
data from product websites, nutrition facts panel data from Mintel [14], and US Department 
of Agriculture databases [17,18]. 

Analytical approaches 

Changes in prices. Prices were calculated based on prices paid, excluding sales tax and 
California Redemption Value bottle fee. Inflation -adjusted prices were derived by applying the 
US Bureau of Labor Statistics Consumer Price Index (CPI) for the monthly average price of 
non-alcoholic beverages [19] to price measures, using January 2013 as the base. To measure 
changes in price after imposition of the tax, known as apass-through,° using prices from the 
store price surveys, we compared the mean prices in cents/ounce of beverage products col- 

lected across the 26 stores in Berkeley at three time points (December 2014, June 2015, and 
March 2016) using paired t -tests. Data were analyzed using only beverages that could be 
matched for product and size across all three rounds, reflecting same product prices, rather 
than total consumer experience. For details see 51 Text. 

Point -of -sale data included repeated measures of beverages sold (at barcode level) at both 
Berkeley and non -Berkeley stores, during both pre-tax and post -tax periods (see S2 Text for 
details). We used a fixed effects approach using the price (cents/ounce) of taxed beverages per 
barcode-month-store as the outcome, controlling for month -year (relative to January 2013) 

and potential underreporting due to data that were missing completely at random because of 
technical (data storage) issues for some stores on random days that contributed to the monthly 
value. For model specifications, see S3 Text. From the models, adjusted beverage prices (cents/ 
ounce) in Berkeley versus non -Berkeley stores overall and by beverage category were derived. 
Since the tax implementation timeline was altered, the January±February 2015 period was 

ambiguous with regards to tax implementation and price change, so we compared prices from 
March±December in 2016 to the same 10 -month period in earlier years. All analyses were con- 

ducted in Stata 13 [20]. 

Changes in sales and store revenue (consumer spending). Store -day data on the volume 
of taxed and untaxed beverages (ounces per transaction) and average daily store revenues 
(CPI -adjusted dollars per transaction) from all sales were the key outcomes and were modeled 
separately. We examined whether there were differences in these outcomes in non -Berkeley 
stores by distance from Berkeley. Comparison stores were classified into zones: zone 1, 
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adjacent to Berkeley (two stores in two cities); zone 2, San Francisco (one store); and zone 3, 

>20 miles (three stores in three cities) (see map in S4 Text). Since the beverage volume distri- 
butions (and their residuals) were skewed, outcomes were log -transformed to normalize distri- 
butions. For the volume outcomes, ordinary least squares models were used, with controls for 
store ID, day of week, holiday and holiday eve, month, year, number of transactions (linear 
and quadratic), a post -tax indicator, and interactions of store ID with the post -tax indicator, 
month, and year, correcting the standard errors by clustering the analyses at the city level. A 

similar model was used for revenue per transaction (a measure of the gross revenue for the 
stores as well as customer's spending in these stores), excluding number of transactions as a 

control. 
To test whether the post -tax trend in sales differed significantly from the pre-tax trend, we 

predicted taxed and untaxed beverage sale volume and store revenue per transaction if the 
post -tax indicator = 0 during March 2015±February 2016 (i.e., a acounterfactual° for if the tax 
had not been implemented [9]) and compared these predicted values to the adjusted volumes 
observed during the post -tax period. For detailed specifications, see S4 Text. 

Changes in usual intake of beverages. Using a repeated cross-sectional approach, the 
National Cancer Institute method was used to estimate the usual intake distribution (kilocalo- 
ries/day and grams/day) of taxed and untaxed beverages in each year, controlling for age, 

gender, race/ethnicity, education, income, weekend (including Friday), and recall sequence 
[21,22]. To account for the large proportion of nonconsumers for taxed beverages, a two-part 
probability -amount nonlinear mixed model was fitted [23,24], while a one -part nonlinear 
mixed model was fitted for untaxed beverages. Standard errors were estimated via bootstrap- 
ping, with 200 replications. The primary outcomes of interest were change in calories and 
grams consumed from taxed beverages, using a two-sided test with statistical significance set 

at p < 0.05. For modeling approach, see S6 Text. 

Results 
Store price survey prices 

Prices of taxed beverages collected in all three time points across large supermarkets showed 
increases from December 2014 (pre-tax) to June 2015 (1.31/oz), which continued for Decem- 
ber 2014 to March 2016 (1.07(l/oz). Taxed beverages in small chain supermarkets and gas sta- 

tions also had price increases from December 2014 to June 2015 (2.20(l/oz) that continued 
through March 2016 (1.31Voz). Price increases were comparatively lower in pharmacies for 
both intervals (0.90(l/oz and 0.45(l/oz) and were not seen in independent corner stores and gas 

stations (-0.09(l/oz and -0.64Voz) (S3 Table). The difference between prices of taxed and 
untaxed beverages (cents/ounce) increased in all store types between December 2014 and 
March 2016, except for beverages sold in independent corner stores and gas stations (Fig 2). 

Point -of -sale prices from two supermarket chains 
Fig 3 shows the model adjusted sales-unweighted beverage prices in Berkeley and non -Berke- 

ley stores, illustrating the price differential for taxed versus untaxed beverages and change in 
prices of taxed beverages over time. Among taxed beverages, there were visible price increases 
in Berkeley stores after January 2015, but it was not until around April 2015 that prices stabi- 
lized. Specifically, among the Berkeley stores, taxed beverages had price change of +0.83(l/oz 
(p < 0.001), while this was only +0.16(l/oz (p < 0.001) in non -Berkeley stores, for a net differ- 

ence of +0.67(l/oz (p < 0.001). Meanwhile, there were no statistically significant differences 
in the prices of untaxed beverages between Berkeley and non -Berkeley stores in the post - 
tax period. Sales-unweighted pass -through was complete among sodas and energy drinks 
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transaction).(B) Point -of -sale untaxed beverage volume sold (ounces per transaction).(C) Point -of -sale taxed 
and untaxed beverage volume sold (ounces per transaction).(D) Percent change in post -tax untaxed 
beverage sales (ounces per transaction) in relation to counterfactual in Berkeley and non -Berkeley stores. 
Models account for store ID, month, year, day of week, holiday and holiday eve, number of transactions (linear 
and quadratic), a post -tax indicator, and interactions of store ID with the post -tax indicator, month, and year 
variables, correcting the standard errors by clustering the analyses at the city level. Back -transformation uses 
Duan smearing. Model n = 10,152. Vertical lines demarcate the pre-tax period (January 2013±December 
2014), the ambiguous period (January±February 2015), and the post -tax period (March 2015±February 
2016). To derive the counterfactuals, we predicted the volume of taxed and untaxed beverages sold if the 
post -tax indicator = 0 for March 2015±February 2016. Full results can be found in S10 and S11 Tables. 
*Statistically significant difference between the counterfactual and observed volumes sold during the entire 
post -tax period at p < 0.05. **Statistically significant difference between the counterfactual and observed 
volumes sold during the entire post -tax period at p < 0.01. Source: point -of -sale data from two chains of large 
supermarkets in the Bay Area obtained by the Public Health Institute. 

https://doi.org/10.1371/journal.pmed.1002283.g004 

in Berkeley stores, but rose by 6.9% in non -Berkeley stores (Fig 4A), sales of untaxed beverages 
rose by 3.5% in Berkeley stores and 0.5% in non -Berkeley stores (Fig 4B), and sales of all study 
beverages increased by 0.7% and 1.5% in Berkeley and non -Berkeley stores, respectively (Fig 

4C). In Berkeley, sales of untaxed water rose by 15.6%; untaxed fruit, vegetable, and tea drinks, 
by 4.37%; and plain milk, by 0.63%. Sales of diet soft drinks and energy drinks declined by 
9.2% compared to their counterfactuals (Fig 4D). 

S10 Table provides the absolute (ounces/transaction) and relative (percent) differences 
between the counterfactual and post -tax monthly beverage sales in Berkeley versus non -Berke- 
ley stores overall and in the three non -Berkeley zones. Neighboring non -Berkeley stores (zone 
1) had the highest increase in sales of taxed and untaxed beverages, whereas sales of taxed bev- 
erages declined in more distant zone 3. Sll Table shows the results by untaxed beverage cate- 

gory for Berkeley versus non -Berkeley stores. 

Point -of -sale store revenue (consumer spending) per transaction in two 
supermarket chains 

Over the first year of the SSB tax, across both comparison and Berkeley stores, there was a 

small reduction in revenue in CPI -adjusted dollars per transaction from all sources (not just 
beverages). Mean store revenue per transaction fell by 18(l less in Berkeley stores (-$0.36, p < 
0.001) compared to non -Berkeley stores (-$0.54, p < 0.001) (see Fig 5). 

Usual intake of beverages from self -reports 

At baseline (November±December 2014), 649 of 3,721 eligible and contactable Berkeley resi- 
dents age >18 y participated (17.4% cooperation), of whom 253 completed a second 24-h bev- 

erage recall. At follow-up (November±December 2015), 654 Berkeley residents participated, 
and 462 completed a second 24-h beverage recall; 346 (53.3%) of the 2015 respondents had 
completed the baseline survey. After exclusion due to missing values on self -reported race/eth- 
nicity, age, education, income, and monthly intake of SSBs, the final analytic sample included 
623 at baseline and 613 at follow-up. 

S12 Table provides details on beverage subcategories by tax status and percent consumers 
within subcategory before and after the tax. The Berkeley sample had lower per capita and per 
consumer mean caloric intake from both taxed and untaxed beverages relative to the general 
US population (S13 Table). At baseline, 29% of the Berkeley sample consumed SSBs, substan- 
tially below the 58% of consumers in the US population estimated in the National Health and 
Nutrition Examination Survey. Daily usual taxed beverage intake was 121 g/d pre-tax and 97 

g/d post -tax (-13.3%, p = 0.49), while mean caloric intake of taxed beverages went from 45 
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kcal/d to 39 kcal/d (-19.8%
,p =

 0.56) (T
able 1); neither difference is statistically significant. 

From
 the pre- to post -tax period, m

ean volum
e of untaxed beverage intake w

ent from
 1,839 

g/d to 1,897 g/d (+
3.2%

,p =
 0.21). R

eported m
ean caloric intake of untaxed beverages rose 

from
 116 kcal/d to 148 kcal/d (+

27.6%
, p =

 0.02). T
he increase in untaxed calories appeared to 

be m
ainly from

 increased m
ilk intake and also aother° beverages (w

hich included dairy -based 

beverages such as yogurt sm
oothies and m

ilkshakes). N
either juice nor diet soda intake 

increased. T
here w

as no significant change in reported beverage shopping location: ain B
erke- 

ley° w
as 90%

 at baseline versus 94%
 at follow

-up (p =
 0.17). 

D
iscussion 

A
 year follow

ing SSB
 tax im
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entation in B
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alifornia, there w

as heterogeneous 
pass -through of B

erkeley's SSB
 excise tax across store and beverage types. SSB

 sales in B
erkeley 

fell significantly in tw
o chains of large superm

arkets, w
hile sales of untaxed beverages, espe- 

cially w
ater, and of all beverages increased. From

 the available data, there w
as no evidence of 

higher consum
er spending, nor w

as there a greater reduction in store revenue per transaction 
in relation to com

parison sites. C
hanges in self -reported SSB

 intake w
ere not statistically 

significant. 
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Table 1. Usual intake (kilocalories/capita/day and grams/capita/day) of beverages among adult residents of Berkeley, California, pre- and post - 
tax. 

Usual intake Pre-tax (Nov.±Dec. 2014), 
n = 623 

Post -tax (Nov.±Dec. 2015), 
n=613 

Pre-tax±post-tax difference 

Mean 95% CI Mean 95% CI 

Caloric intake (kilocalories/per capita/day) 

Taxed beverages 45.1 29.4, 60.7 38.7 23.0, 54.4 -6.4, p= 0.56 

Untaxed beverages 115.7 87.6, 142.5 147.6 116.3, 178.9 31.9*, p= 0.04 

Volume of intake (grams/capita/day) 

Taxed beverages 121.0 78.7, 163.3 97.0 56.6, 137.4 -24.0, p= 0.24 

Untaxed beverages 1,839.4 1,692.7, 1,986.1 1,896.5 1,742.3, 2,050.8 57.1, p= 0.22 

Models account for age, gender, race/ethnicity, income level, and educational attainment. n is the sample size at each round of the survey after excluding 

participants with missing values on self -reported race/ethnicity, age, education, income, or monthly intake of sugar -sweetened beverages. 

*Statistically signi®cart difference in mean per capita intake between pre-tax and post -tax values, p < 0.05. 

Source: dietary and shopping behavior surveys collected by the Public Health Institute. 

https://doi.org/10.1371/journal.pmed.1002283.t001 

For taxes to directly affect consumption, beverage distributors (upon whom the tax is levied) 

have to pass the tax on to retailers, and retailers likewise need to pass the tax on to consumers. 
Tax pass -through in the store price survey was predominant in larger and chain stores but var- 

ied in degree and implementation speed by store type, possibly reflecting delayed implementa- 
tion for aself-distributing° stores. Focusing on large supermarkets, scanner data from two 

chains showed that the tax was partially passed through for SSBs and that pass -through varied 
across SSB types, being highest for carbonated beverages. This may have been due to confusion 
on what products were taxed, and how distributors and retailers responded to the tax based on 
market shares of their beverages. These findings resemble findings in Mexico [10] and France 
[25], where pass -through was complete on carbonated SSBs and lower on noncarbonated prod- 
ucts. Falbe et al. [26] examined pass -through in Berkeley and comparison cities in the first 

3 months post -tax, with similar findings. Cawley and Frisvold [27] examined pass -though also 

after only 3 months of the taxD9 months prior to full implementation of the tax in small retail- 

ersDand for a smaller panel of products (five products in several sizes each), and found lower 
pass -through then Falbe et al.; however, they did not have an adequate sample size of small 

non -chain stores [27]. The present study examined a larger group of beverage products over a 

full year, including the second stage of tax implementation in the third store price survey. Pass - 

through may still evolve, as some price changes emerged later in the year. Consumers also saw 

greater price differentials between taxed and untaxed beverages across all store types. Jurisdic- 
tions may wish to include recommendations to retailers in future policies to pass through the 
tax to SSBs. Cook County, Illinois, included a requirement to do so in their measure [28]. 

Despite incomplete pass -through of the SSB tax in the two chains of large supermarkets, the 
volume of SSBs sold fell by 9.6% in Berkeley stores. The volume of beverages sold per transac- 
tion as a whole rose in Berkeley, and shopping location did not change. This study was also 

unique in permitting examination of overall consumer spending at the stores studied, which 
did not increase, a concern widely cited by opponents of SSB taxes [29]. This study found that 
consumer spending, measured as store revenue per transaction, declined slightly, falling less in 
Berkeley stores than in comparison stores, despite increasing overall beverage sales in Berkeley. 

This appears to belie, at least in the chains studied, beverage industry arguments that such 
policies will raise grocery bills in general or that they will hurt local business. The volume of 
SSBs bought in stores nearest to Berkeley rose, consistent with either potential shifts to buying 
SSBs outside Berkeley (not reported in the telephone survey) or increasing consumption by 
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residents of the non -Berkeley cities, as found by Falbe et al. [30]. When taxes are implemented 
in very small geographical areas such as Berkeley, shifts in shopping location may be a greater 
risk. Recent approval of similar policies in three neighboring cities may reduce or displace any 
shifting. Since Berkeley has on average higher education and median income and lower base- 
line SSB consumption compared to the US in general, it was unclear whether the tax would be 
high enough to change demand. In Berkeley, the post -tax sales of SSBs declined to a greater 
degree than in Mexico, where the decline was 6% over the first year, and this decline is consis- 
tent with earlier estimates that a 10% increase in soft drink prices would reduce consumption 
by 8%±12% [31,32]. The decline may be due to concomitant high rates of residents in poverty. 

Using a 3- to 10 -min street intercept survey of low-income residents in Berkeley and 
control cities, Falbe et al. found a significant 21% decline in the frequency of SSB intake in 
Berkeley [30]. Our telephone study used calories and grams of reported intake rather than fre- 

quency; our finding on change in mean daily SSB intake across the general population lacked 
statistical significance, although it was of similar magnitude to that found by Falbe et al., with a 

19.8% reduction in grams. Falbe et al. examined only water consumption for untaxed bever- 
ages [30], while the present study asked about most untaxed beverages. The higher calories 

from untaxed beverages in our self -reported post -tax survey came predominantly from two 
sources: milks and aother° untaxed beverages, which included higher -fat beverages such as 

yogurt smoothies, milkshakes, atole, horchata, and eggnog. These findings contrast with the 
substitution pattern seen in our Berkeley point -of -sale data, which showed an increase in 
water sales and smaller but still significant increases in sales of plain milk and untaxed fruit, 
vegetable, and tea drinks, as well as a significant decline in untaxed diet drinks. Prior evidence 
suggests that when individuals substitute beverages in the wake of increased SSB prices, they 
are likely to choose water or diet soft drinks or fruit drinks [33], of which only fruit drinks 
would add calories. Our point -of -sale data are consistent with regard to increases in sales of 
water, and possibly fruit drinks, but not diet drinks. Since the point -of -sale data do not show 
that sales of these aother° untaxed beverages rose meaningfully, perhaps there was an increase 
in the intake of these beverages at home (prepared from fruit and plain yogurts or milks) or at 

food -service locations. It is unclear whether consumption changes can be attributed to the tax, 

and we do not want to speculate since the self -reported beverage intake component of our 
study did not sample non -Berkeley residents, so we are unable to tell if the increase in the self - 
reported intake of aother° untaxed beverages was a secular trend or specific to Berkeley. None- 
theless, our results are consistent with Falbe et al.'s findings of small increases for frequency of 
SSB intake in control communities, no change in location of SSB shopping, and an increase in 
frequency of water intake in Berkeley [30]. 

In this comparatively low-SSB-consuming city, the city's tax revenue over the first year of 
the SSB tax was $1,416,973 (approximately $12 per capita) [34], roughly four times the 2015 

per capita amount in the federal Prevention and Public Health Fund. Proceeds are being used 
for child nutrition and community health programs [35]. This suggests that SSB taxes can pro- 
vide significant revenue for prevention or other societal goals. 

Limitations 

This observational study cannot establish causal links between the SSB tax implementation 
and changes in measured outcomes, nor did it assess health outcomes. It cannot distinguish 
the longer -term effects of education and intensive media debate on SSBs in the communities 
surrounding the San Francisco Bay as a result of tax and other preexisting campaigns in both 
Berkeley and San Francisco in 2014, although, in contrast to Falbe et al.'s work, baseline store 
price survey and consumption data were collected after those campaigns but before tax 
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implementation, mitigating this issue somewhat. Our selection of comparison sites used cities 

that had been exposed to similar educational campaigns and to the Bay Area tax media cam- 
paigns (both for and against), so that the difference -in -difference analysis more purely reflects 
the effects of the tax itself. The alternative of a more distant control would have better captured 
the combined effects of the campaigns and the tax itself. 

This study also cannot clarify whether distributors, retailers, and/or consumers altered their 
behaviors in anticipation of the SSB tax or to what degree changes in these various parties' 
behaviors were associated with changes in prices and sales. The 26 -store survey sample was 

less representative of small and independent stores than of larger groceries. Analysis of con- 
sumption was limited by the small effect size in relation to high standard error and Berkeley's 

low baseline consumption, leading to an underpowered sample, and by the absence of a com- 
parison community, suggesting the need for a larger, controlled sample, optimally with higher 
SSB consumption, more reflective of national consumption patterns. Obtaining such a sample 
in Berkeley proved unfeasible using the random digit dialing approach and available resources 
in the time -sensitive 6 -wk window between passage of the tax and the original implementation 
date of 1 January 2015, when baseline survey data were collected. 

Despite the large number of transactions, while many grocers were invited, scanner data 
were limited to two chains of large supermarkets and are not generalizable to all stores or store 
types. Independently owned small corner stores, in particular, are very different, did not 
exhibit price changes in our data, and may not have reliable records on their sales. Conse- 
quently, Berkeley consumers may have shifted their SSB purchases to independent stores, but 
our data are unable to determine this. The differential pass -through also warrants further 
investigation. However, in separate descriptive analyses of food purchases for the Bay Area 
from the 2014 Nielsen Homescan data [36,37], about 50% of the volume of beverages pur- 
chased is from chain groceries (with >10 locations nationwide), and only about 2% from inde- 
pendent stores (<10 locations nationally) (per our own calculations) [36]. For this reason, 
chain groceries likely constitute the most significant consumer SSB purchasing setting. 

Strengths of this study include an intimate understanding of the local implementation pro- 
cess, the ability to sample large and small stores and chains, and the large volume of transac- 
tions studied. These strengths allow us to begin learning where and to what degree the tax was 

implemented as well as to observe changes in prices, volume sold, and store revenue. 

Conclusions 

These findings suggest that implementing a SSB excise tax was feasible and SSB sales fell con- 
comitantly, while the tax captured revenue for obesity prevention and other societal goals. 

Whether observed changes in sales were related to enactment of the tax or other local activities 

cannot be definitively determined due to the observational design. However, the observation 
of price increases for SSBs in two distinct data sources, the timing of those increases, and the 
patterns of change in taxed and untaxed beverage sales suggest that the observed changes may 
be attributable to the tax. Assessment of newly approved SSB taxes in a number of other cities/ 

counties in the US at 1±2(l/oz will be important, and associations of taxation with substitutions 
in beverage sales and intake should be further assessed in settings with more typical consump- 
tion and using larger samples. 
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EXHIBIT G 



Berkeley's Sugar Sweetened Beverage Tax 

What Happened to Jobs & 
Business Revenue? 
During the 2014 Berkeley campaign to decide whether to approve the nation's 
first 10 per ounce tax on sugar sweetened beverages, and subsequently 
in other cities and states, tax opponents such as the American Beverage 
Association alleged that the tax would hurt business or cost jobs. The Public 
Health Institute's Lynn Silver analyzed data from Berkeley's Office of Economic 
Development, Muniservices and Employment Development Department. 

Two years later, food sector revenue rose by 15% and 469 new food jobs were 
created-an increase of 7.2%. 

Increase in Food Sector Revenue: 1 5 % 
Berkeley's business health 
increase after the tax. The 
was precisely in the 15 

food products sector 
where sales tax 12 

revenue (this does 
not include the soda 9 

tax) went up 15% 
6 

between July 2014 
and December 2016, ciS 3 

more than any other 
sector. Only about o 

5% of this increase 
can be attributed to 

3 

sales taxes on the -6 

value of the soda tax 
passed through to -9 

beverage prices. 
-12 

Learn more at bit.Iy/sodataxjobs 

is reflected in its sales tax revenue, which continued to 
tax became effective March 1, 2015. The greatest rise 

1.2% 

General Food Transport- Construct- Business to 
Retail Products ation ion Business 

May 2017 



May 2017 

Increase in Food Jobs: 7.2% 
Similarly, employment across food sector establishments continued to rise 
overall by 7.2% between April 2014 and June 2016 with 469 jobs added. 
Employment in limited service restaurants rose by 18.9%, full service 
restaurants by 5.6%, and in supermarkets and grocery stores by 2.6%-the 
three largest employer types in the food sector. 

a) 
C) 

ctS 
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18.9% 
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469 Jobs Added 

Full Service Limited Snack & Supermarkets Gas Station All Food 
Restaurants Service Non -Alcoholic & Other w/Convenience Sector 

Restaurants Beverage Bars Grocery Store 

Full Service Limited service Snack and Non -Alcoholic Supermarkets and Gas Station with All Food 
Restaurants Restaurants Beverage Bars Other Grocery Convenience Store Sector 

2nd 2014 3046 1362 638 1440 57 6543 
2nd 2016 3217 1619 630 1478 62 7012 
*Convenience stores increased by 6 but had fewer than 10 jobs in all periods 

Learn more at bit.Iy/sodataxjobs 

Berkeley Evaluation of Soda Tax Project - The Public Health Institute NCDHub 
Lynn Silver, MD, MPH Isilver@phi.org and team analyzed data provided by the City of Berkeley 
Data Source - City of Berkeley, Office of Economic Development, Data sources: Muniservices, and 
Employment Development Department (EDD) QCEW Data 2014-2016 
Thanks to Sandra Garcia, PhD, and Alisa Padon, PhD, at the Public Health Institute 
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RESEARCH AND PRACTICE 

Higher Retail Prices of Sugar -Sweetened Beverages 

3 Months After Implementation of an Excise Tax 

in Berkeley, California 

Jennifer Falbe, ScD, MPH, Nadia Rojas, MPH, Anna H. Grummon, 

Consuming sugar -sweetened beverages (SSBs) 

increases the risk of obesity, diabetes, heart 
disease, and dental caries" and has been linked 

to approximately 184 000 deaths per year 

worldwide.5 SSBs are also the largest source of 

added sugar in the US diet6'7 Thus, reducing SSB 

consumption has been identified as important in 

preventing obesity and chronic disease.8-1° 

Because of the success of tobacco taxation in 

reducing smoking prevalence and related dis- 

eases,ll public health experts, including the In- 

stitute of Medicine, have recommended taxing 

SSBs as a means to reduce SSB consumption 12-15 

In 2013 and 2014, more than a dozen states and 

several cities proposed SSB tax legislation-so 

called soda taxes.16 Only 1 proposal passed. On 
November 4, 2014, Berkeley, California, passed 
a 1 -cent -per -ounce specific excise tax on the 
distribution of SSBs (Measure D), becoming the 

first US city to levy such a tax.'" 

Measure D is consistent with the type of tax 

public health experts have called for-an excise 

tax on SSBs.12 Unlike a sales tax, which is added 
at the register and paid directly by the con- 

sumer, an excise tax is levied before the point of 

purchase (e.g., on distributors). Specific excise 

taxes are levied per volume of a product, 

whereas, ad valorem excise taxes are levied as 

a proportion of product price.18 In response to 

an excise tax, distributors are expected to 

increase SSB prices for retailers, who, in turn, 

are expected to increase the shelf prices of SSBs 

paid by consumers. Excise taxes are thought to 

be more salient to consumers than are sales 

taxes because they result in higher shelf prices 

at the point of decision, thus deterring pur- 

chase.12 The effectiveness of an excise tax in 

reducing SSB consumption hinges partly on its 

"pass -through rate," or the extent to which the 

tax is passed on to consumers through higher 
shelf prices. 

In perfectly competitive markets with perfectly 

inelastic demand (i.e., changing price does not 

BA, and Kristine A. Madsen, MD, MPH 

Objectives. We assessed the short-term ability to increase retail prices of the 
first US 1 -cent -per -ounce excise tax on the distribution of sugar -sweetened 
beverages (SSBs), which was implemented in March 2015 by Berkeley, California. 

Methods. In 2014 and 2015, we examined pre- to posttax price changes of 
SSBs and non-SSBs in a variety of retailers in Berkeley and in the comparison 
cities Oakland and San Francisco, California. We examined price changes by 
beverage, brand, size, and retailer type. 

Results. For smaller beverages (33.8 oz), price increases (cents/oz) in 
Berkeley relative to those in comparison cities were 0.69 (95% confidence 
interval [CI] = 0.36, 1.03) for soda, 0.47 (95% CI = 0.08, 0.87) for fruit -flavored 
beverages, and 0.47 (95% CI = 0.25, 0.69) for SSBs overall. For 2 -liter bottles and 
multipacks of soda, relative price increases were 0.46 (95% CI = 0.03, 0.89) and 
0.49 (95% CI = 0.21, 0.77). We observed no relative price increases for nontaxed 
beverages overall. 

Conclusions. Approximately 3 months after the tax was implemented, SSB 
retail prices increased more in Berkeley than in nearby cities, marking a step in 
the causal pathway between the tax and reduced SSB consumption. (Am J 
Public Health. 2015;105:2194-2201. doi:10.2105/AJPH.2015.302881) 

change demand), economic theory predicts per- 

fect pass -through (i.e., a 1 -cent excise tax leads to 

a 1 -cent retail price increase).19'2° However, 

research suggests that demand for SSBs is elas- 
,.c21; u thus, distributors or retailers may undershift 

the tax (increase prices by <1 cent/oz), either by 

absorbing the costs or distributing costs across 

untaxed products (e.g., food or diet soda). In fact, 

concerns have been raised that businesses might 

undershift the tax and lower their profit margins 

to sustain sales (known as "strategic pricing").22 

Undershifting results in lower than expected 

price increases, potentially undermining the 

public health benefit of a tax.23 However, taxes 

may also be overshifted in monopolistic or 

oligopolistic markets.2° Empirically, there is evi- 

dence of both over- and undershiffing of taxes on 

cigarettes,24-29 alcoho1,3"1 and saturated fat32 

The few empirical studies on SSB excise taxes in 

other countries have found pass -through rates 

ranging from about 63% to more than 300%, 

depending on beverage type, brand, and re- 

tailer.33-35 Because Berkeley's excise tax is the 

first of its kind in the nation, there is no empirical 

evidence on how such a tax will be passed - 

through to consumers in the United States. 

We have provided the first early details of the 
pass -through of Berkeley's excise tax on SSBs. 

Using neighboring San Francisco and Oakland, 

California, as comparison cities, we estimated 

the effect of Berkeley's tax on retail prices of 

SSBs. Additionally, we examined price changes 
by beverage, brand, size, and retailer type 

because research in other countries has found 

varying pass -through across these variables. 

METHODS 

To evaluate the pass -through of Berkeley's 

SSB excise tax, we compared changes in pre - 

versus posttax beverage prices in Berkeley to 

changes in beverage prices in the comparison 
cities Oakland and San Francisco. We selected 
these cities because of their proximity to Ber- 

keley and their mix of residential and com- 

mercial environments. Using a longitudinal 
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design, we assessed prices of the same bever- 

ages in the same stores during pre- and posttax 
implementation periods. 

Measure D levies a tax on the distribution 

of beverages with added sugar (equivalent to 

2 kcals/oz), with the exception of milks 

and beverages for medical use.36 Alcoholic 

beverages are exempt, and the tax does not 
apply to 100% fruit juices, water, or diet 

beverages without added sugar.36 Although 

Measure D specified an implementation date 
of January 1, 2015, implementation was 

delayed until the first taxes were collected for 

March 2015.37 

The primary outcome was change in bever- 

age price between pre- and posttax periods. We 
collected pretax prices of most beverages in fall 

2014 before the November 4, 2014, election. 

We collected pretax prices for fruit -flavored 

beverages and large sizes of soda from No- 

vember 2014 through January 2015, before 

implementation. We collected posttax bever- 

age prices from late May through June 2015, 
approximately 8 months after we collected 

most pretax data and approximately 3 months 

after the implementation of the tax. Trained 
research assistants collected beverage prices by 

recording visible prices from price tags. For 

beverages without visible prices, data collectors 

asked store clerks for prices. If clerks were 
uncooperative, data collectors purchased bev- 

erages and recorded prices from receipts. If 

a temporary promotional price was advertised, 

data collectors recorded both the promotional 

and regular price. 

We collected prices for the following SSB 

categories: soda, energy drinks, sports drinks, 

sweetened water, presweetened tea, presweet- 

ened coffee, and fruit -flavored beverages (not 

100% juice). We selected which brands to 

examine on the basis of industry reports38'39 of 

top -selling beverages in the United States as 

well as researcher observations of commonly 

sold beverages in the San Francisco Bay Area. 

For comparison, we collected the prices of 
untaxed beverages: diet versions, reduced fat 

milk, water, and 100% orange juice brands 
from top -selling soda producers. In all stores, 

we collected prices of sizes typically consumed 
in a single sitting (e.g., 20 -oz sodas) that were 
most commonly sold in local stores. We 
collected prices of larger sodas (e.g., 2 L) 

from a subsample of chain supermarkets and 

drugstores. Table 1 lists beverage brands and 
sizes for which we obtained prices. 

Sampling was driven by a focus on health 

disparities. Low-income and minority residents 
are more likely to consume SSBs and suffer 

related health consequences4"1; thus, in Ber- 

keley and San Francisco, we selected 2 large, 

low-income neighborhoods with the highest 
combined proportion of African American and 

Latino residents.42 We selected neighborhoods 
in Oakland using census data to most closely 

match demographics in the San Francisco 

and Berkeley neighborhoods. In each 

neighborhood, we selected the highest foot 
traffic intersection to facilitate our administra- 

tion of intercept surveys assessing beverage 
consumption in each neighborhood (for 

an ongoing study for which results are not 
included here). 

Average proportions of African American 

and Latino residents living in the intersections' 

census tracts were, respectively, 240/0 and 270/0 

in Berkeley, 28% and 54% in Oakland, and 
26% and 43% in San Francisco; citywide 

percentages were 10% and 110/o in Berkeley, 

28% and 25% in Oakland, and 6% and 15% 

TABLE 1 -Beverages: Berkeley, Oakland, and San Francisco, CA; 2014 and 2015 

Category Brand Sized 

Regular and diet soda 

Sports 

Energy and diet energy 

Regular and diet sweetened water 

Sweetened coffee 

Fruit flavored (not 100% juice) 

Sweetened tea and diet tea 

Water 

100% orange juice 

2% milk 

Cokeb 

Pepsi' 

Mountain Dew' 

Dr Pepperd 

Spriteb 

Gatorade' 

Red Bull 

Vitamin Waterb 

Bottled Starbucks Frappuccind 

Arizona 

Brisk 

Hawaiian Punchy 

Minute Maid fruit drinksb 

Minute Maid lemonadeb 

Ocean Spray cranberry juice cocktail 

Simply lemonadeb 

Snapple fruit drinksd 

Sunny Delight 

Sobe elixirs' 

V8 Splash 

Arizona 

Sna pp led 

Aquafinae 

Dasanib 

Minute Maidb 

Tropicana' 

Various 

20.0 (12.0) oze 

20.0 (12.0) oze 

20.0 (12.0) oze 

20.0 (12.0) oze 

20.0 (12.0) oze 

20.0 (32.0) oz 

8.4 oz 

20.0 oz 

9.5 (13.7) oz 

23.0 oz 

33.8 (24.0) oz 

20.0 oz 

15.2 oz 

20.0 oz 

15.2 oz 

11.2 oz 

16.0 oz 

16.0 (11.3) oz 

20.0 oz 

16.0 oz 

23.0 oz 

16.0 (20.0) oz 

20.0 oz 

20.0 oz 

15.2 oz 

12.0 (15.2) oz 

14.0 (16.0) oz 

dOr alternate if main size was not available. This applies to a maximum of 3 stores for each beverage with an alternate size 

(other than milk). For milk, we collected the alternate size in 5 stores. 

bThe Coca-Cola Company. 

`PepsiCo. 

dDr Pepper Snapple Group. 

eFor exploratory analyses, we also collected prices of regular soda sold in 2-L bottles and 12 packs of 12 -oz cans (alternate 

sizes if 12 packs were not available: 6 packs of 12 -oz cans or 6 packs of 16.9 -oz bottles). 

YPepsi-Lipton Partnership. 
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in San Francisco.42 Household median income 
for the intersections' census tracts versus the 

city as a whole was $47 000 versus $59 000 
in Berkeley, $47 000 versus $50 000 in 

Oakland, and $50 000 versus $71 000 in 

San Francisco.42 

As in previous studies of food enviro- 

ments,43'44 we identified beverage retailers 

within a 0.5 -mile radius of each intersection. 

Using a procedure developed by Morland 

et al:13 to classify retailers on the basis of the 
North American Industry Classification System 

code,46 we included chain supermarkets, 
drugstores, small grocery stores, liquor stores, 
and convenience stores from ReferenceUSA, 

a commercial business directory.47 We sam- 

pled liquor stores because in the Bay Area they 
are also destinations for nonalcoholic beverage 

purchases. We limited drugstores sampled to 

the 2 chains present in all 3 cities. We also 

identified and verified retailers through cor- 

porate Web sites, Google Maps, Yellow Pages, 

and field observations. To be eligible, retailers 
had to stock at least 1 of the 5 top -selling sodas 

in the United States.38 We classified retailers 
not listed in ReferenceUSA by brand recogni- 

tion, keywords (e.g., liquor), or similarity to 

other retailers in a category. 

We then selected beverage retailers using 

a random sample stratified by retailer type to 

achieve a minimum of the following near each 

intersection: 3 small grocery stores, 2 drug- 

stores, 1 convenience store, and 2 liquor stores. 

If an insufficient number of retailers in a cate- 

gory were located within a 0.5 -mile radius, we 

sampled the next closest retailer. In Berkeley, 

we sampled an additional 2 drugstores and 2 

small grocery stores to increase power. Addi- 

tionally, we sampled a store from all eligible 

chain supermarkets in Berkeley selling 1 of the 
5 top -selling sodas (n=3) and up to 2 super- 
markets in those chains in both Oakland and 
San Francisco. We also intentionally sampled 
7 -Elevens in each city (n=2 per city) because 
of their national prevalence. Finally, if we 

randomly sampled a chain convenience store 

(e.g., Shell), we sampled another retailer in the 

same chain from another city. 

This sampling approach captured the stores 
at which vulnerable populations are likely 

to shop-walkable stores in the immediate 
neighborhood-as well as popular chains 

serving a broader customer base. Table 2 lists 

numbers of retailers sampled by city and type. In 

Berkeley, Oakland, and San Francisco, respec- 

tively, 14, 11, and 12 stores were chains, and 
10, 9, and 9 stores were outside the 0.5 -mile 

radii (the majority of which were chains). 

For small grocery, convenience, and liquor 

stores, we sampled 50% of eligible stores in the 

selected neighborhoods in Berkeley, 52% in 

Oakland, and 310/o in San Francisco. On the 
basis of ReferenceUSA-verified lists of retailers 

with primary North American Industry Classi- 

fication System codes corresponding to our 

store definitions,47 our sample represented 
27%, 6%, and 30/0 of eligible retailers in 

Berkeley, Oakland, and San Francisco, respec- 

tively. However, retailers outside our selected 
neighborhoods were not researcher verified, so 

the denominators for citywide retailers (which 

include stores unlikely to carry top -selling sodas 

such as health food stores) may underestimate 
the proportion of relevant retailers sampled. 

To examine differences between Berkeley 

and comparison cities in changes in beverage 
prices (i.e., pass -through), we regressed the 
difference between post- and pretax prices on 
indicators for the presence of the tax and the 
retailer type. Separate models examined 
relative price changes for specific beverage 
categories (regular soda, diet soda, sweetened 
tea, fruit -flavored beverages, water, milk, 

and orange juice), and the broader categories 

of SSBs (regular soda, sweetened tea, sweet- 

ened coffee, fruit -flavored beverages, sports 

drinks, energy drinks, sweetened water) 

and non-SSBs (water, milk, orange juice, 

diet versions). 

We also examined changes in prices of 

regular soda relative to diet soda as well as 

prices of SSBs relative to non-SSBs (i.e., change 

in SSB price minus change in non-SSB price). In 

a sensitivity analysis, we examined whether 
promotional prices affected pass -through rates 
for soda, fruit -flavored drinks, and SSBs. 

We also assessed relative price changes for 

specific brands and their diet version (when 

available): Coke, Pepsi, Mountain Dew, Dr 

Pepper, Sprite, Gatorade, Red Bull, Vitamin 
Water, and bottled Starbucks Frappuccino. 

Lastly, in exploratory analyses (limited by 

sample size), we used stratified models to 

examine differences in the pass -through by 

retailer type. We also examined differences in 
price changes for larger soda sizes, adjusting for 

store type. We conducted analyses using Stata/ 
IC version 13 (Stata Corp, College Station, TX). 

RESULTS 

Table 3 displays unadjusted baseline bev- 

erage prices, pre- to posttax changes in prices, 

and differences in price changes between Ber- 

keley and comparison cities (i.e., pass -through 

estimates) for beverage sizes typically con- 

sumed in a single sitting. The increase in the 

price of soda in Berkeley over that in compar- 

ison cities was 0.69 cents per ounce (95% 
CI= 0.36, 1.03)-a pass -through rate of 69%. 

For fruit -flavored beverages, the pass -through 

was lower -0.47 cents per ounce (95% 
CI= 0.08, 0.87). For sweetened teas, the pass - 

through was the lowest: 0.32 cents per ounce 
(95% CI = 0.00, 0.65). For SSBs overall, the 
pass -through was 0.47 cents per ounce (95% 
CI= 0.25, 0.69). For categories of nontaxed 

TABLE 2-Analytic Sample of Retailers: 

Berkeley, Oakland, and San Francisco, 

CA, 2014 and 2015 

Retailer Berkeleya Oaklandb San Franciscob 

Chain supermarket 3 3 5 

Chain 1 1 2 2 

Chain 2 1 1 2 

Chain 3 1 0 1 

Small grocery store 8 6 6 

Drugstore 6 4 4 

Chain 1 3 2 2 

Chain 2 3 2 2 

Convenience store 5 5 4 

Chain 1 2 2 2 

Chain 2 1 1 0 

Chain 3 1 1 0 

Other 1 1 2 

Liquor store 4 4 4 

Total 26 22 23 

Note. For large sodas (2 L and multipacks), we 

sampled 3 chain supermarkets and 2 drugstores in 

Berkeley and 5 chain supermarkets and 4 drugstores 

in Oakland and San Francisco. This sample includes 1 

store per city from each supermarket and drugstore 

chain sampled. 

aCity with a sugar -sweetened beverage excise tax, 

implemented March 2015. 

bComparison city without a sugar -sweetened beverage 

excise tax. 
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TABLE 3 -Unadjusted Baseline Beverage Prices, Pre- to Posttax Price Changes, and Price Change Differences: Berkeley, Oakland, and San 

Francisco, CA, 2014 and 2015 

Taxed City: Berkeley Comparison Cities: Oakland and San Francisco 

Beverage No. 

Pretax 

Price, Cents/Oz, 

Mean ±SD 

Price Change, 

Cents/Oz, 

Mean ±SD No. 

Pretax Price, 

Cents/Oz, 

Mean ±SD 

Price Change, 

Cents/Oz, 

Mean ±SD 

Difference in Change Between 

Berkeley and Comparison 

Cities, B (95% CI)a 

Means of beverages 

Soda 26 8.66 -±1.08 0.78 ±0.64 45 8.69 ±1.07 0.12 ±0.71 0.69*** (0.36, 1.03) 

Diet soda 24 8.80 ±0.86 0A0t0A9 41 8.66 ±1.13 0.25 ±0.80 0.15 (-0.21, 0.50) 

Difference in regular and 

diet soda 

24 0.02 ±0.29 0.41 ±0.63 41 0.05 ±0.49 -0.12 ±0.61 0.56** (0.24, 0.88) 

Sweetened tea 21 6.07 ±2.06 0.23 ±0.69 41 6.15 ±1.56 -0.07 ±0.51 0.32* (0.00, 0.65) 

Fruit -flavored beverages 21 9.50 ±3.07 0.38 ±0.93 40 8.65 ± 1.32 -0.11 ±0.57 0.47* (0.08, 0.87) 

Water 12 8.37 ±1.17 0.45 ±0.48 23 7.43 ± 1.69 0.31 ±0.60 0.08 (-0.28, 0.45) 

Milk 12 10.58 ±1.75 0.15 ± 0.54 23 11.14 ±1.75 -0.09 ± 1.26 0.22 (-0.60, 1.04) 

100% orange juice 16 14.47 ±2.08 0.17 ±0.90 33 13.27 ±1.87 0.28 ±1.61 -0.16 (-1.03, 0.71) 

Overall SSBsb 26 10.91 ±2.09 0.57 ±0.59 45 10.35 ± 1.48 0.14 ±0.40 0.47*** (0.25, 0.69) 

Overall non-SSBs` 24 12.24 ±2.63 0.29 ±0.74 45 11.39 ±3.12 0.28 ± 0.60 0.00 (-0.32, 0.33) 

Difference in SSB and non-SSB 24 -0.99 ±2.46 0.29 ±0.75 45 -1.04 ±2.66 -0.14 ±0.62 0.46** (0.13, 0.79) 

Brands 

Coke 26 8.71 ±1.27 0.87 ±0.81 44 8.85 ±1.05 0.07 ±0.56 0.83*** (0.50, 1.16) 

Diet Coke 22 8.74 ±0.89 0.50 ±0.55 38 8.82 ± 1.03 0.18 ±0.52 0.32* (0.02, 0.61) 

Pepsi 19 8.90 ±0.91 0.57 ±0.53 41 8.79 ± 1.12 0.04 ±0.85 0.55* (0.11, 0.98) 

Diet Pepsi 18 8.95 ±0.91 0.24 ± 0.34 34 8.89 ± 0.94 0.08 ±0.63 0.17 (-0.15, 0.50) 

Mountain Dew 19 8.94 ±0.92 0.67 ±0.74 34 8.79 ± 1.20 0.04 ±0.79 0.68** (0.24, 1.12) 

Diet Mountain Dew 12 9.10 ±0.79 0.13 ± 0.20 21 9.05 ±0.79 0.13 ±0.25 0.02 (-0.12, 0.17) 

Dr Pepper 20 8.81 ±0.76 0.84 ±0.71 33 8.70 ± 1.07 0.25 ±0.86 0.56* (0.11, 1.02) 

Diet Dr Pepper 12 8.93 ±0.81 0.35 ± 0.57 24 8.94 ±0.81 0.23 ±0.45 0.15 (-0.19, 0.49) 

Sprite 21 9.03 ±1.24 0.79 ±0.74 39 8.70 ± 1.14 0.16 ±0.84 0.73** (0.31, 1.15) 

Sprite Zero 6 9.21 ±0.77 0.21 ±0.25 10 8.54 ±1.65 0.42 ±1.23 -0.50 (-1.66, 0.66) 

Gatorade 18 8.32 ±1.04 0.29 ±0.78 29 7.65 ± 2.05 0.13 ±0.97 0.19 (-0.39, 0.77) 

Vitamin Water 16 9.02 ±0.76 0.43 ±0.52 33 8.69 ± 1.86 0.19 ±1.28 0.42 (-0.21, 1.04) 

Vitamin Water Zero 9 9.04 ±0.85 0.63 ±0.54 12 8.80 ±0.79 -0.01 ±0.75 0.72* (0.02, 1.41) 

Starbucks Frappucino 14 26.08 ±4.87 -0.51 ± 1.76 33 24.64 ±4.02 0.32 ±4.00 -1.16 (-3.29, 0.97) 

Red Bull 23 28.75 ±2.92 0.68 ±2.88 38 27.26 ±2.70 0.86 ±2.35 -0.27 (-1.64, 1.11) 

Red Bull Sugarfree 20 28.50 ±2.64 0.38 ±2.97 32 27.37 ±2.62 1.00 ±2.54 -0.53 (-2.10, 1.04) 

Note. CI = confidence interval; SSBs = sugar -sweetened beverages. 

aEstimate is from linear regression models, adjusting for retailer type in which the dependent variable was price change (posttax price minus pretax price) and the independent variable was 

a binomial indicator for tax. We collected posttax prices from late May through June 2015, and we collected most pretax prices in fall 2014 (we collected fruit -flavored beverage prices from 

November 2014 through January 2015). Analyses included sizes typically consumed in a single sitting (e.g., 20 -oz soda). 

bincludes all regular soda, sweetened teas, fruit -flavored beverages, Gatorade, Vitamin Water, Starbucks Frappucino, and Red Bull. 

`Includes all diet sodas, diet teas, bottled waters, reduced fat milk, 100% orange juice, Vitamin Water Zero, and Red Bull Sugarfree. 

*P<.05; **P<.01; ***P<.001. 

beverages, including diet soda, water, milk, 

orange juice, and non-SSBs overall, differences 

in price changes between Berkeley and the 

comparison cities were not significant (range: 

-0.16 to 0.22 cents/oz; P>.05). Figure 1 

shows price changes for SSBs and non-SSBs 

overall and differences in these changes 

between Berkeley and comparison cities. In 

sensitivity analyses, pass -through rates were 

similar when including promotional prices for 

soda, fruit -flavored beverages, and SSBs overall 

(results not shown). 

Table 3 shows results for price increases of 

SSBs relative to non-SSBs. The price of regular 

soda increased relative to the price of diet soda 

by 0.56 cents per ounce (95% CI = 0.24, 0.88) 
more in Berkeley than in the comparison cities. 

The price of SSBs overall increased relative to 

the price of non-SSBs by 0.46 cents per ounce 
(95% CI = 0.13, 0.79) more in Berkeley than 
in comparison cities. 
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0.8 - 
SSBs 

non-SSBs 

+0.57 
0.6 - 

0.4 
+0.29 +0.28 

0.2 +0.14 

0.0 

Berkeley Comparison' 

-0.2 - 

-0.4 - 

+0A7 

0.00 

Adjusted Differenceb 

Note. SSB = sugar -sweetened beverage. We estimated price change differences using linear regression models and adjusting 

for retailer type. Error bars show 95% confidence intervals. We collected posttax prices from late May through June 2015, and 

we collected most pretax prices in fall 2014. We collected fruit -flavored beverage prices from November 2014 through 

January 2015. Our analyses included sizes typically consumed in a single sitting (e.g., 20 -oz soda). 

'Absolute price increases in Oakland and San Francisco. 

bDifference in price change between Berkeley and comparison cities. 

FIGURE 1 -Price changes of SSBs and non-SSBs overall and differences in changes between 

Berkeley and comparison cities: Berkeley, Oakland, and San Francisco, CA; 2014 and 2015. 

Among brands (Table 3), Coke (Coca-Cola 

Company) had the highest pass -through (0.83 

cents/oz), followed by Sprite (Coca-Cola Com- 

pany; 0.73 cents/oz), Mountain Dew (PepsiCo; 

0.68 cents/oz), Dr Pepper (Dr Pepper Snapple 

Group; 0.56 cents/oz), and Pepsi (PepsiCo; 

0.55 cents/oz; P< .05). The price of Diet Coke 

also increased significantly in Berkeley relative 

to comparison cities (0.32 cents/oz; 95% 
CI =0.02, 0.61). Relative price changes for 

other diet sodas (range = -0.50 to 0.17 cents/ 
oz), Gatorade (0.19 cents/oz), Red Bull (-0.27 
cents/oz), and Vitamin Water (0.42 cents/oz) 

were not significant (P> .05). 

In exploratory analyses examining pass - 
through by retailer type (Table 4), drugstores 
generally had the lowest pass -through rates, 
with similar, nonsignificant price changes for 

regular (0.18 cents/oz) and diet (0.21 cents/ 
oz) soda, and virtually no price changes for 

SSBs and non-SSBs overall in Berkeley rela- 
tive to comparison cities (P> .05). For other 
retailers, pass -through for soda ranged from 

0.59 cents per ounce (95% CI =0.05, 1.01) 
for small grocery stores to 1.35 cents per 
ounce (95% CI = -0.40, 3.10) for liquor 

stores. Pass -through for SSBs overall ranged 
from 0.42 cents per ounce (95% CI =0.00, 
0.85) in small grocery stores to 0.97 cents 

per ounce (95% CI =0.43, 1.51) in liquor 
stores. 

Also in exploratory analyses, price increases 

for 2 -liter bottles and multipacks of regular 
soda in Berkeley were 0.46 (95% CI = 0.03, 
0.89) and 0.49 (95% CI = 0.21, 0.77) cents 

per ounce higher, respectively, than were those 
in comparison cities. Pass -through estimates for 

these beverages, which we assessed only in 

supermarkets and drugstores, were similar to 

the pass -through for 20 -ounce bottles sold in 

supermarkets and drugstores (0.37 cents/oz; 
950/0 CI = 0.13, 0.60). However, when con- 

sidering promotional prices, the pass -through 

for 2 -liter bottles dropped to 0.24 cents per 
ounce (95% CI = -0.46, 0.94), whereas pass - 
through for multipacks became 0.56 cents per 
ounce (95% CI = -0.21, 1.34). 

DISCUSSION 

Approximately 3 months after implementation 

of the Berkeley SSB excise tax, we found early 

evidence that the tax was passed -through to 

higher SSB retail prices, a meaningful step 

toward reducing SSB consumption. Pass -through 

rates in Berkeley were significant for soda 
(69%), fruit -flavored beverages (47%), and 

SSBs overall (47%). For soda, this means that 

a 20 -ounce soda costing $1.75 would cost an 

average of $1.89 after the tax (a 14 -cent in- 

crease). Pass -through was highest for soda, par- 

ticularly for Coke (83%). However, the price of 

Diet Coke also increased more in Berkeley 

than in comparison cities, though by only 39% 
of the relative price increase of Coke. Broader 

categories of untaxed beverages (diet soda, 

water, milk, orange juice, and non-SSBs) did 

not significantly increase in price in Berkeley 

relative to comparison cities. 

At this early stage of implementation, we 

found signs of varying pass -through by retailer 
type; however, sample size was limited within 

retail categories. Drugstores exhibited the low- 

est pass -through rates, suggesting that drug- 

stores may have used regional (rather than 
store -specific) pricing, distributed tax -related 

costs across multiple products, or absorbed 
costs. By contrast, Dollar Tree, a national chain 

selling products for $1, reacted to the tax by 

discontinuing SSB sales at its 2 Berkeley loca- 

tions in January 2015.48 

For larger soda sizes (assessed only in 

supermarkets and drugstores), pass -through 

rates were lower than for 20 -ounce sodas on 

average but were similar to the pass -through 
rate of 20 -ounce sodas from supermarkets 

and drugstores. However, when considering 

promotional prices, pass -through for 2 -liter 

bottles was markedly lower. Retailers may have 
used temporary promotional pricing to main- 

tain SSB demand in the face of SSB taxes. 

Because we collected posttax data only 3 

months after implementation, we expect to 
see further price changes in response to the tax. 

When we spoke with managers of nonchain 
stores to collect prices, some indicated they 
planned to change prices whereas others 
were still uncertain about which beverages 

were affected and which distributors had 
raised prices. One manager noted, "It takes 

a lot to add [the cost of a] new tax for every 

item. We're still going through the process, and 
it's June. I think that it would take at least 6 

months." As retailers become more aware of 

the tax and added costs charged by 
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TABLE 4 -Difference in Pre- vs Posttax Beverage Price Changes (Cents/Oz) by Retailer Type: Berkeley, Oakland, and San Francisco, CA; 

2014 and 2015 

Beverage 

Supermarket Small Grocery Drugstore Convenience Liquor 

No. b (95% CI)a No. b (95% CI) No. b (95% CI) No. b (95% CI) No. b (95% CI) 

Soda 11 0.66** (0.21, 1.11) 20 0.59* (0.11, 1.08) 14 0.18 (-0.05, 0.40) 14 0.86* (0.05, 1.67) 12 1.35 (-0.40, 3.10) 

Diet soda 11 0.17 (-0.31, 0.65) 16 -0.05 (-0.82, 0.72) 14 0.21 (-0.06, 0.48) 14 0.55 (-0.19, 1.29) 10 -0.19 (-2.17, 1.79) 

Difference in regular and diet soda 11 0.50 (-0.06, 1.05) 16 0.74 (-0.01, 1.50) 14 -0.04 (-0.25, 0.18) 14 0.31 (-0.05, 0.67) 10 1.51 (-0.15, 3.17) 

Fruit -flavored drinks 6 0.71 (-1.33, 2.75) 17 -0.07 (-1.07, 0.93) 12 0.13 (-0.29, 0.56) 14 1.04 (-0.02, 2.10) 12 0.83* (0.24, 1.42) 

Overall SSBsb 11 0.58 (-0.32, 1.48) 20 0.42 (0.00, 0.85) 14 0.01 (-0.35, 0.37) 14 0.53 (-0.02, 1.08) 12 0.97** (0.43, 1.52) 

Overall non-SSB` 11 0.31 (-0.15, 0.76) 18 -0.25 (-0.69, 0.18) 14 -0.08 (-0.59, 0.43) 14 0.49 (-0.18, 1.15) 12 -0.32 (-1.98, 1.33) 

Difference in SSB and non-SSB 11 0.27 (-0.61, 1.15) 18 0.65** (0.21, 1.09) 14 0.09 (-0.28, 0.47) 14 0.04 (-0.40, 0.49) 12 1.30 (-0.36, 2.96) 

Note. CI = confidence interval; SSBs = sugar -sweetened beverages. 

aDifference in price changes between Berkeley and comparison cities. From linear regression models in which the dependent variable was price change (posttax price minus pretax price) and the 

independent variable was a binomial indicator for tax. We collected posttax prices from late May through June 2015, and we collected most pretax prices in fall 2014 (we collected fruit -flavored 

beverage prices from November 2014 through January 2015). Analyses included sizes typically consumed in a single sitting (e.g., 20 -oz soda). 

bincludes all regular soda, sweetened teas, fruit -flavored beverages, Gatorade, Vitamin Water, Starbucks Frappucino, and Red Bull. 

`Includes all diet sodas, diet teas, bottled waters, reduced fat milk, 100% orange juice, Vitamin Water Zero, and Red Bull Sugarfree. 

*P < .05; **P<.01; ***P<.001. 

distributors, we anticipate pass -through rates 

will increase, especially among small grocery 

and liquor stores. 
Although excise taxes on SSBs have not 

been implemented elsewhere in the United 

States for public health purposes, other coun- 

tries have adopted similar taxes. Effective 

January 2014, Mexico's peso per liter excise 

tax on SSBs resulted in a 12% increase in retail 

prices of soda35 and a 120/0 reduction in 

purchases of taxed SSBs 1 year later.49 In 

January 2012, France implemented an 11- 

euro-cent-per-1.5-liter SSB excise tax that was 

fully shifted for sodas but undershifted for 

fruit drinks and flavored waters 6 months later, 

with pass -through rates varying across re- 

tailers.33 We observed similar patterns of 

higher pass -through for soda and variability 

in price changes across retailers. In Denmark, 
where excise taxes on soft drinks increased 
in 1998 and 2001, researchers also detected 
heterogeneity in price changes by retailer as 

well as overshifting.34 

These previous empirical studies of SSB 

tax pass -through have not included concurrent 

control communities because taxes were 
implemented in an entire country at the same 
time 33-35 We compared price changes in 

Berkeley to those in nearby cities, allowing 

us to account for other factors potentially 

affecting beverage prices at the time of imple- 

mentation. Another strength of this study is 

that we collected most pretax prices before the 

November 2014 elections, reducing the likeli- 

hood that baseline data were contaminated by 
businesses increasing prices in anticipation of 

the tax. 

Limitations 
This study has several limitations. We 

assessed beverage prices at only 2 time points 

and were unable to assess all beverage types 

and sizes or nonbeverage items (e.g., food) to 

which retailers could shift costs. Other data, 

such as proprietary scanner data, would be 
necessary to feasibly analyze a broader set of 

products and sizes; however, such data do not 
exist for many nonchain stores. Data on 
changes in the price that distributors charge 

retailers will be necessary to fully understand 
pass -through of the tax, because without dis- 

tributor price increases, retail price increases 

are unlikely. 

At least some large distributors, including 

a Coke bottler,5° have increased prices, and 
our future work will examine variability in 

distributor response. Although we examined 

pass -through by retailer type, our sample size 

limited our ability to test for statistically signif- 

icant differences in pass -through by retailer 

type. Additionally, in several stores without 

price tags, store clerks recalled prices from 

memory, which may have introduced random 
error into price data. Lastly, our evaluation did 

not include all neighborhoods in each city; thus 

it is possible our sample does not represent 
pass -through in all geographies. However, all 

eligible Berkeley supermarket and drugstore 
chains and 4 national convenience store 
chains were represented. Thus, our sample 

contains a mix of centrally located chains 

and stores in lower -income, minority 
neighborhoods. 

Conclusions 
Our finding that Berkeley's SSB excise tax 

has already resulted in higher retail prices is of 

major public health importance. This first 

empirical evidence of early pass -through at the 

city level foretells pass -through of SSB excise 

taxes in other cities. As the pass -through in 

Berkeley evolves and other locations imple- 

ment SSB taxes, it will be important to contin- 

ually monitor retail prices because higher 

prices mediate the effect of excise taxes on 
consumption. A recent study estimated that 
a 50% to 150% pass -through rate of a 1 -cent - 

per -ounce excise tax would result in a 10%- 
30% reduction in consumption.51 However, it 

will be crucial to empirically study changes in 

beverage consumption following such taxes, 

because this has not yet been done in the 

United States or at a city level. Additionally, 
future research can explore whether patterns 
observed for excise taxes on tobacco, such 

as lower pass -through rates in areas near 
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jurisdictions with lower tax rates, occur for SSB 

excise taxes.25'29 

Of further importance is the health impact of 

revenues generated from excise taxes, which 

hold great promise as a means to sustainably 

fund public health programs. Lastly, under- 

standing how and why distributors and re- 

tailers react to the tax can inform how other 
jurisdictions develop and implement SSB excise 

tax legislation. Already results suggest that 
more information to retailers before imple- 

mentation might lead to quicker and more 

complete pass -through. Our ongoing work fo- 

cuses on measuring changes in SSB consump- 

tion between pre- and posttax periods and 
gathers qualitative information about tax 

implementation. 

Approximately 3 months after implementa- 

tion of the Berkeley excise tax on SSBs, we 

found early evidence that SSB retail prices 

had increased more in Berkeley than in nearby 
cities, with soda exhibiting the largest price 

increase. Higher SSB retail prices mark 

the first step in the causal pathway toward 

reduced SSB consumption, which could 

considerably reduce the burden of chronic 

disease attributed to obesity and other 

SSB-related health conditions. 
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Impact of the Berkeley Excise Tax on 
Sugar -Sweetened Beverage Consumption 

Jennifer Falbe, ScD, MPH, Hannah R. Thompson, PhD, MPH, Christina M. Becker, BA, Nadia Rojas, MPH, Charles E. McCulloch, PhD, and 

Kristine A. Madsen, MD, MPH 

Objectives. To evaluate the impact of the excise tax on sugar -sweetened beverage 

(SSB) consumption in Berkeley, California, which became the first US jurisdiction to 

implement such a tax ($0.01/oz) in March 2015. 

Methods. We used a repeated cross-sectional design to examine changes in pre- to 

posttax beverage consumption in low-income neighborhoods in Berkeley versus in the 

comparison cities of Oakland and San Francisco, California. A beverage frequency 

questionnaire was interviewer administered to 990 participants before the tax and 

1689 after the tax (approximately 8 months after the vote and 4 months after imple- 

mentation) to examine relative changes in consumption. 

Results. Consumption of SSBs decreased 21% in Berkeley and increased 4% in 

comparison cities (P= .046). Water consumption increased more in Berkeley (+63%) 

than in comparison cities (+19%; P<.01). 

Conclusions. Berkeley's excise tax reduced SSB consumption in low-income neigh- 

borhoods. Evaluating SSB taxes in other cities will improve understanding of their public 

health benefit and their generalizability. (Am J Public Health. 2016;106:1865-1871. doi: 

10.2105/AJPH.2016.303362) 

See also Galea and Vaughan, p. 1730. 

Deducing sugar -sweetened beverage 
(SSB) consumption has become a public 

health priority because of strong evidence that 
SSBs increase risk of obesity, diabetes, heart 

disease, and dental caries.L2 Because of the 
success oftobacco taxation3 and evidence from 

economic research,4'5 public health experts 

have called for excise taxes on SSBs to reduce 

consumption.67 Most US states have sales taxes 

on SSBs; however, they are typically too low 
to have a meaningful impact on consumption, 

are applicable to both SSBs and non-SSBs, 
and are added at the register-after a consumer 
has decided to purchase an SSB.5 Excise taxes, 

however, are expected to have greater 

saliency for consumers because they translate 

into higher shelf prices,640 which consumers 
see before deciding what to purchase. 

From 2013 to 2014, more than a dozen 
states and several cities proposed SSB tax 

legislation." However, in November of 
2014, Berkeley, California, became the first 

and only US jurisdiction to pass an SSB 

excise tax for public health purposes.12 

Berkeley levied the $0.01 -per -ounce tax on 
distribution of SSBs, including soda; energy, 

sports, and fruit -flavored drinks; sweetened 
water, coffee, and tea; and syrups used to 

make SSBs (non-SSBs such as diet soda are not 
taxed).13 We had previously found that, on 
average, 69% of the tax was passed through to 

higher retail prices of soda, and 47% was 

passed through to higher retail prices of SSBs 

overall.10 To date, the only other evidence 
on SSB excise taxes comes from outside the 
United States, in countrywide interventions 
without control groups.14'15 

We sought to provide the first evaluation 
of an SSB excise tax in the United States by 

estimating the impacts of Berkeley's SSB 

excise tax on SSB consumption, and used 
neighboring San Francisco and Oakland, 
California, as comparison cities to account for 
secular trends locally. In addition, we ex- 
amined other perceived behavioral changes 

resulting from the tax, such as shifts in portion 
size and cross -border purchasing. 

METHODS 
We used a repeated cross-sectional design to 

examine pre- to posttax beverage consump- 
tion in Berkeley versus in Oakland and San 

Francisco, selected as comparison cities because 

of their proximity and mix of commercial and 
residential environments. San Francisco also 

considered an SSB tax in 2014 but failed to 
garner the 67% of votes required to pass.16 

On November 4, 2014, the Berkeley SSB 

tax was voted into law. Implementation of tax 

collection from distributors began March 1, 

2015. We collected pretax data in April 
through July 2014, before the elections and 
before major news coverage of the cam- 
paigns.17 We collected posttax data in April 

through August 2015. 
Our sampling focused on low-income and 

minority populations, who are more likely to 
consume SSBs and suffer related health 
consequences.18'19 Thus, within Berkeley 
and San Francisco, we selected 2 large, 

low-income neighborhoods that yielded the 
highest combined proportion of African 

American and Hispanic residents according to 
2010 census tract data.20 Using census tract 
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characteristics in Berkeley and San Francisco, 
we then selected census tracts in Oakland 
that would provide the most similar per- 
centages of Hispanic and African American 
residents. Within each neighborhood, we 
administered intercept surveys near the 
highest foot -traffic intersection. According 
to 2014 census estimates, average proportions 
of African American and Latino residents 
within the intersections' census tracts 

were 25% and 28%, respectively, in Berkeley; 

26% and 37% in Oakland; and 25% and 
45% in San Francisco, compared with 
citywide percentages of 9% and 11% 

(Berkeley), 26% and 26% (Oakland), and 
6% and 15% (San Francisco).21 Average 
household median incomes for these tracts 
versus the entire city were $59 000 versus 

$65 000 in Berkeley, $46 000 versus 

$53 000 in Oakland, and $52 000 versus 

$78 000 in San Francisco.21 

Measures 
We assessed beverage consumption via 

interviewer -administered intercept surveys 

with a beverage frequency questionnaire 
modified from the Behavioral Risk Factor 
Surveillance System 2011 SSB module.22 
Participants were asked, "How often do 

you drink . . .?" for each beverage: "regular 
soda (not diet), like Coke or Sprite"; 
"energy drinks like Red Bull"; "sports 
drinks like Gatorade"; "fruit drinks like 
lemonade or fruit punch, not 100% juice"; 
"sweetened coffee or tea like Arizona iced tea 

or bottled Frappuccino"; as well as for 

"unsweetened water, bottled or tap." 
Participants reported frequency as times per 
day, week, or month. We converted 
weekly and monthly intakes to daily intake 
by dividing by 7 and 30, respectively. 
To calculate total SSB frequency, we 
summed frequencies for soda, energy drinks, 
sports drinks, fruit drinks, and sweetened 
coffee or tea. 

Surveys also assessed age, race/ethnicity, 
gender, and educational attainment. Posttax 
surveys assessed awareness of the tax: 

"Thinking back to the election in November, 
from what you remember, did [city name] 
have a soda tax on the ballot?" Berkeley 
posttax surveys assessed cross -border 
purchasing-purchasing SSBs outside 
Berkeley to avoid tax -related costs-asking 

where residents primarily bought SSBs in 
2014 and in the past month, and, if they 
switched cities, why. To understand if people 
perceived having made behavioral changes in 

response to any aspect of the tax, we asked, 

"As a result of the soda tax or its campaigns, 

did you make any changes to what you 
drink?" If they responded "yes," we asked 

about changes in frequency (less often vs 

no change or more often) and size of 
consumed beverages (smaller vs no change 
or larger). 

Surveys were approximately 3 to 10 

minutes long and administered in English or 
Spanish on weekdays from 10:30 AM to 

5:30 PM. A small incentive (a water bottle 
or reusable bag worth < $1.00) was provided. 

Eligible participants had to live in the 
city where the survey was conducted, be 

aged 18 years or older, and speak English 

or Spanish. Trained interviewers invited 
every passerby to participate. Figure 1 shows 
participant flow. Among those invited 
before the tax, 1239 (17%) individuals 
stopped to speak to an interviewer and 
were screened, of which 1048 (85%) were 
eligible. Among those invited after the tax, 
2502 (20%) were interested and screened, 
of which 1941 (78%) were eligible. The 
proportion declining to participate was 

similar before and after the tax, but a smaller 

proportion of passersby were eligible after 
the tax. At both times, fewer residents 
were eligible in Berkeley than in compari- 
son cities (Figure 1). 

After we excluded 66 participants who 
appeared to provide unreliable responses 

(e.g., because of difficulty hearing), 16 who 
left before completing beverage questions, 
27 who were missing SSB consumption, 
and 201 who were additionally missing 

covariate data, the primary analytic sample for 

examining SSB consumption comprised 
2679 (90% of those eligible): 328 in Berkeley 
and 662 in comparison cities before the 
tax, and 545 in Berkeley and 1144 in the 
comparison cities after the tax. Because 

242 were also missing water consumption 
data, the analytic sample for examining 
water consumption included 2437 (82% of 
those eligible). In sensitivity analyses that 
used multiple imputation, the analytic 

sample included 2907 observations (97% 

of those eligible). 

Statistical Analysis 
Using a difference -in -differences ap- 

proach, we estimated pre- to posttax changes 
in beverage consumption in Berkeley relative 
to that in comparison cities. For each bev- 
erage, we modeled frequency of beverage 
consumption by using separate generalized 
linear regression models with a y distribution 
and a log link.23 They distribution accounted 
for the fact that beverage consumption cannot 
be negative and has a right -skewed distri- 
bution. The log link allowed us to directly 

model mean beverage consumption and 
obtain results that can be interpreted in terms 
of percent change in consumption. These 
models included an indicator for Berkeley, an 

indicator for posttax time period, and an 

interaction term for Berkeley and posttax 
time period. The indicator for Berkeley ad- 
justed for pretax differences between Ber- 
keley and the comparison cities. Because we 
used a log-link, the exponentiated coefficient 
for posttax period indicated the percent 
change in beverage consumption in the 
comparison cities (i.e., the ratio of post- to 

pretax consumption). The exponentiated 
interaction term for Berkeley and posttax 
period indicated how much more beverage 
consumption changed in Berkeley than in 

comparison cities (i.e., the ratio of post- to 

pretax consumption in Berkeley relative to 

that in comparison cities). 

We adjusted all models for gender, race/ 
ethnicity (African American, Hispanic, 
White, and other), age category (<30, 30-39, 
40-49, 50-59, 60 years), education (< high 
school, high school or GED, some college, 

college degree, graduate school), language, 

and neighborhood. Because of sizeable per- 
centages of zero values for beverage con- 
sumption, we used robust standard errors 

to ensure valid inferences. 

In our primary analysis, we conducted 
a complete case analysis, excluding observa- 
tions with missing outcome or covariate data. 

In sensitivity analyses, we used multiple im- 
putation by chained equations to impute 
missing SSB consumption (n = 27 [1%1), 

water consumption (n = 267 [9%]), and 
covariates (n = 203 [7%]), generating 20 data 

sets and a sample size of2907. The imputation 
model included gender, race/ethnicity, age, 

education, neighborhood, time, interviewer, 
and SSB and water consumption. 
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Berkeley 

Invited to participate 

Comparison 

Invited to participate 

Declined to participate 
2341 pretax (84%) 
3767 posttax (81%) 

2798 pretax 
4678 posttax 

4499 pretax 
8046 posttax Declined to participate 

3717 pretax (83%) 
6455 posttax (80%) 

Ineligible 
105 pretax (23%) 
- 103 not resident 
- 2 aged <18 y 

305 posttax (33%) 
- 293 not resident 
- 10 aged <18 y 

- 2 language 

Ineligible 
86 pretax (11%) 
- 72 not resident 
- 11 aged <18y 
- 3 language 
256 posttax (16%) 
- 214 not resident 
- 39 aged <18 y 

Assessed fore igibility 
457 pretax (16%) 
911 posttax (190/0) 

Assessed fore igibility 
782 pretax (17%) 
1591 posttax (20%) 

Eligible Eligible - 3 language 
352 pretax (77%) 696 pretax (89%) 

Excluded from analysis 606 posttax (67%) 1335 posttax (84%) 

7 pretax (2%) Excluded from analysis 

- 6 unreliable 10 pretax (W) 
- 1 incomplete - 7 unreliable 
19 posttax (3%) - 3 incomplete 
- 12 unreliable Analyzed Analyzed 46 posttax (3%) 

- 7 incomplete Complete case Complete case - 41 unreliable 

- 328 pretax (93%) - 662 pretax (95%) - 5 incomplete 
- 545 posttax (90%) - 1144 posttax (86%) 

Multiple imputation Multiple imputation 
- 345 pretax (98%) - 686 pretax (99%) 

- 587 posttax (97%) - 1289 posttax (97%) 

Note. Complete -case analysis of water consumption excluded those additionally missing data on water consumption and included 285 before the tax and 501 after the 
tax in Berkeley and 606 before the tax and 1045 after the tax in comparison cities. 

FIGURE 1-Participant Flow During Pre- (2014) and Posttax (2015) Periods in Berkeley, CA, and Comparison Cities (Oakland and 

San Francisco, CA) 

Numbers and percentages are presented 
for awareness of the tax and perceived 
behavioral changes among those who 
responded to these questions. We used 
logistic regression models to determine if 
awareness of SSB taxes differed signifi- 
candy by city, adjusting for the same 
covariates used in models of beverage con- 
sumption. We conducted analyses in 

Stata/IC version 13.1 (StataCorp LP, 

College Station, TX). 

RESULTS 
Table 1 shows participant characteristics. 

Relative to comparison cities, Berkeley par- 
ticipants had higher educational attainment 
and were slightly older, less likely to be female 
and Hispanic, and more likely to be White. 
Posttax participants were older than pretax 

participants. In comparison cities, posttax 
participants were more likely than pretax 
participants to be female, to have a lower 
educational attainment, and to have done the 
survey in Spanish. 

Table 2 compares change in consumption 
in Berkeley to change in the comparison 
cities. After passage of Berkeley's SSB tax, 

adjusted consumption of SSBs decreased 
in Berkeley (-21%) and increased in the 
comparison cities (+4%); Figure 2; P = .046). 
Specifically, adjusted consumption of regular 
soda decreased by 26% in Berkeley and 
increased by 10% in the comparison cities 

(P = .05), and adjusted consumption of sports 

drinks decreased by 36% in Berkeley and 
increased by 21% in the comparison com- 
munities (P = .02). In addition, as illustrated in 
Figure 2, water consumption increased 
more in Berkeley (+63%) than in comparison 
cities (+19%; P < .01). For other specific 

beverages, differences between Berkeley and 
comparison cities were not significant. 

In a sensitivity analysis, after we imputed 
covariates and outcomes, coefficients in- 
dicating change in consumption in Berkeley 
relative to in the comparison cities remained 
the same for SSBs and soda, and the co- 
efficient for soda was significant (P = .04). 

Results for water and sports drinks were 
similar with imputed data, but the coefficient 
for sports drinks was not significant (P = .10), 

When asked if a soda tax had been on their 
city's ballot, 68% in Berkeley, 56% in San 

Francisco, and 28% in Oakland replied yes 

(Ps for differences <.05). 
Table A (available as a supplement to the 

online version of this article at http://www. 
ajph.org) presents perceived behavioral 
changes in Berkeley related to the tax. Only 
18 respondents (5% of those who reported 
buying SSBs in Berkeley before the tax) 
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TABLE 1 -Characteristics of 2679 Participants During Pre- (2014) and Posttax (2015) Periods in Berkeley, CA, and Comparison Cities 
(Oakland and San Francisco, CA) 

Characteristic 

Berkeley Comparison Cities 
P for Differencesa 

Pretax (n = 328), 

Mean ±SD or % 

Posttax (n = 545), 

Mean ±SD or % Pb 

Pretax (n=662), 
Mean ±SD or % 

Posttax (n=1144), 
Mean ±SD or % Pb Pretax Posttax 

Age, y 43 ±16 46 ±17 .01 39 ±15 44 ±16 <.001 <.001 .01 

Female 46 53 .10 54 60 <.01 .04 <.01 

Race/ethnicity 

African American 33 31 .70 34 33 .71 .77 .59 

Hispanic 24 20 .18 36 38 .32 <.001 <.001 

White 27 32 .18 18 16 .17 <.01 <.001 

Other 16 17 .74 13 14 .56 .28 .03 

Survey in Spanish 10 13 .17 17 25 <.01 <.01 <.001 

Highest education 

< high school 6 10 .07 12 20 <.001 .01 <.001 

High school or GED 22 19 .29 30 24 <.01 <.01 <.01 

Some college 30 26 .18 27 30 .28 .29 .18 

College graduate 25 27 .39 21 19 .29 .18 <.001 

Graduate school 17 18 .68 10 8 .13 <.01 <.001 

Note. GED= general equivalency diploma. Percentages were calculated by excluding those with missing data From the denominator. 

a Between Berkeley, California, and comparison cities. 

bFor differences between pre- and posttax periods within cities. 

reported switching SSB purchases to 
another city after the tax. Of these, 6 re- 
spondents (2%) reported switching because 

of the tax or prices. In addition, of the 
124 (22%) who reported changing 
drinking habits because of the tax, 101 

(82%) reported drinking SSBs less frequently 
and 48 (40%) reported drinking smaller sizes 

because of the tax. 

TABLE 2 -Beverage Consumption and Pre- to Posttax Change (%) in Consumption in Berkeley, CA, Versus Comparison Cities (Oakland 
and San Francisco, CA) Among 2679 Participants 

Consumption 
(Times/Day) 

Berkeley, CA (n=873) Comparison Cities (n=1806) 
Ratio of Post- to Pretax 

Consumption in Berkeley 
Relative to Comparison Cities 

(n=2679), B (95% CI) 

Unadjusted 
Pretax, Mean 

±SD 

Unadjusted 
Posttax,a Mean 

±SD 

Unadjusted 
Absolute 

Difference 

Adjustedb 
Percent 

Change' 

Unadjusted 

Pretax, Mean 

±SD 

Unadjusted 
Posttax,a Mean 

±SD 

Unadjusted 
Absolute 

Difference 

Adjustedb 
Percent 
Changer 

SSBs 1.25 ±2.25 0.97 ±1.66 -0.28 -21 1.29 ±1.76 1.26 ±2.09 -0.03 +4 0.76 (0.58, 0.995) 

Regular soda 0.47 ±1.40 0.34 ±0.86 -0.13 -26 0.44 ±0.79 0.47 ±1.11 +0.03 +10 0.67 (0.45, 1.00) 

Sports drinks 0.18 ±0.49 0.12 ±0.42 -0.06 -36 0.18 ±0.45 0.17 ±0.56 -0.01 +21 0.53 (0.31, 0.91) 

Energy 

drinks 

0.09 ±0.51 0.05 ±0.24 -0.04 -29 0.07 ±0.28 0.07 ±0.32 0.00 -14 0.83 (0.38, 1.82) 

Fruit drinks 0.28 ±0.57 0.26 ±0.65 -0.03 -13 0.39 ±0.79 0.34 ±0.81 -0.06 -12 0.99 (0.69, 1.44) 

Sweetened 

coffee or 

tea 

0.23 ±0.57 0.21 ±0.61 -0.02 -13 0.21 ±0.56 0.21 ±0.59 0.00 +22 0.71 (0.44, 1.15) 

Waterd 3.50 ±3.24 5.84 ±10.38 +2.33 +63 3.98 ±3.12 4.69 ±3.53 +0.70 +19 1.37 (1.14, 1.64) 

Note. CI = confidence interval; SSB = sugar -sweetened beverage. 

Posttax data were collected approximately 12 months aFter pretax data collection, 8 months aFter elections, and 4 months aFter implementation of the tax. 

bAdjusted For gender, age, education, race/ethnicity, language, and neighborhood in which the survey was conducted. Generalized linear models were used 
with a 7 distribution, log link, and robust standard errors. 

`From adjusted within -city ratio of post- to pretax consumption. 

dSample sizes For water included 2437-786 in Berkeley and 1651 in comparison cities. 
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8 

6 

4 

P=.046 

II 

Pretax Posttax. 

P<.01 

Berkeley Comparison Berkeley Comparison 

SSBs Water 

Note. Adjusted means and 95% confidence intervals were obtained by using the margins command in Stata/IC 
version 13.1 (StataCorp LP, College Station, TX) after running generalized linear models adjusting for 
neighborhood, gender, age, education, race/ethnicity, and language. P values shown are for the difference 
between Berkeley and comparison cities in change in consumption and come from the generalized linear 
models. 

FIGURE 2-Adjusted Mean Consumption of Sugar -Sweetened Beverages (SSBs) and Water 
Before and After the Tax in Berkeley, CA, and Comparison Cities (Oakland and San Francisco, CA) 

DISCUSSION 
This study provides the first evidence on 

the impact of an SSB excise tax on beverage 
consumption in the United States. In low- 
income neighborhoods in Berkeley, SSB 

consumption declined by 21% over a 1 -year 
period from before the tax to after the tax, and 
increased by 4% in the comparison neigh- 
borhoods over the same period, a statistically 

significant difference. Regular soda and sports 

drink consumption similarly showed greater 
decreases whereas water consumption dem- 
onstrated a greater increase in Berkeley versus 

comparison cities. 

Although Berkeley is the first US juris- 
diction to pass an SSB excise tax, other 
countries have implemented such taxes. 

Mexico's 1 -peso -per -liter SSB excise tax 

(equivalent to a 10% price increase) resulted in 

a 12% reduction in purchases of taxed SSBs 1 

year later.14 France saw a 6.7% decline in 
demand for regular cola in the first 2 years 

after an 11 euro-cent per 1.5 -liter SSB excise 

tax15 (corresponding to a 6% price increase24). 

Although the SSB excise taxes in Mexico and 
France appear to have reduced SSB con- 
sumption, because they were implemented 
nationwide, evaluations did not include 
concurrent comparison groups to account for 

secular trends. A major strength of our study is 

inclusion of comparison cities. 

Excise taxes are hypothesized to reduce 
consumption by raising prices. In a longitu- 
dinal study of 71 stores, we examined how 
retail prices changed in Berkeley versus in the 
comparison cities before and after the tax 

(i.e., pass-through).1° We had found that, on 
average, 69% ofBerkeley's SSB tax was passed 

through to higher soda prices, and 47% was 

passed through to prices of SSBs overall.10 

Pass -through varied considerably by retailer 
type and beverage. These analyses were not 
weighted by sales, and because soda is the 
largest contributor of SSB calories in the 
United States,16 47% may be a conservative 
estimate. However, a 47% pass -through is 

equivalent to about an 8% price increase.25 

Powell et al. recently reviewed price elasticity 

of demand estimates for SSBs-the percent 
change in demand for SSBs resulting from 
a 1% increase in price.5 They reported an 

average price elasticity for SSBs of -1.2 
(range = -0.71 to -3.87). 

On the basis of these estimates,5 and the 
early SSB price increases of 8% in Berkeley,10 

Berkeley's SSB tax would be predicted to 

reduce consumption by approximately 10% 

(range = 6% to 31%). The 21% reduction in 

SSB consumption that we saw in low-income 
Berkeley neighborhoods represents a price 
elasticity of -2.6, and the relative reduction 
we saw of 25% (relative to comparison 

neighborhoods) would represent a price 
elasticity of -3.1. In Mexico and France, in 
which pass -through rates were higher,24'26 

reductions in purchases of SSBs following an 

SSB tax14'15 were approximately consistent 
with the average price elasticity of -1.2.5 The 
greater reduction in Berkeley could reflect 
greater price sensitivity in the San Francisco 

Bay Area or, specifically, among lower - 
income populations. In Mexico, households 
of low -socioeconomic status were most re- 
sponsive to the tax, reducing purchases by 
17% (compared with 12% overall).14 Few 
studies have examined differential re- 
sponsiveness to food taxes by socioeconomic 
status, and results have been mixed.27'28 

The magnitude of our results may also 

reflect an early reaction to the tax that could 
rebound and settle closer to a 10% reduction 
in consumption; however, Mexico's re- 
duction in SSB purchases increased over the 
year following the tax.14 Alternatively, 
stronger than expected results in Berkeley 
could be attributable to greater overall health 
consciousness. Ongoing evaluation in Ber- 
keley and studies in other cities proposing SSB 

taxes will be critical to sort out long-term 
impact. 

The greater -than -predicted reduction in 

consumption in Berkeley could also reflect 
effects of the campaign surrounding the tax, 

which may have shifted social norms29 and 
thus reduced consumption. Whereas dozens 
of jurisdictions failed to pass SSB taxes, the 
Berkeley protax campaign-"Berkeley vs. 

Big Soda"-achieved success, which has been 
attributed to early and diverse coalition 
building, reflected in the campaign having 
prominently featured community represen- 
tatives and endorsements from a wide range 
of supporters.17 Campaign messages focused 
not only on health harms of SSBs, but also 

on inappropriate behavior by the SSB in- 
dustry.17 Campaign exposure, knowledge 
that the tax passed by a high margin (76%) 

of votes,13 or awareness of widespread 
support for the tax may have altered social 

norms, but we did not assess social norms. 
Future research on SSB-related policies 
should study potential mediating effects of 
perceived norms. 

In SSB tax debates, it has been argued that 
cross -border shopping would undermine the 
tax's effectiveness.30 However, we found that 
very few-only 2%-of Berkeley residents 
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who reported having bought SSBs primarily 
in Berkeley before the tax reported that 
they switched to buying SSBs elsewhere as 

a result of the tax or prices. Also, a greater 
proportion of Berkeley residents reported 
having reduced how frequently they con- 
sume SSBs, rather than reducing SSB 

portion size. Going forward, it will be im- 
portant to monitor consumers' changes in 
behavior in response to SSB taxes and the 
beverage industry's responses to consumer 
demand (e.g., reformulation, altering can or 
bottle size, and promotion), to fully un- 
derstand the potential public health impacts 
of SSB taxes. 

Limitations 
Although our results suggest that SSB taxes 

can significantly reduce SSB consumption, 
Berkeley is a single city of relatively high 
socioeconomic status,21 and results may not 
generalize to other cities. Although intercept 
surveys allowed us to focus on low-income 
neighborhoods, the use of repeated cross - 

sections reduced power and limited analytic 

options. Also, it is probable that our 
samples were not independent, so our 
analysis likely overestimated standard errors 

for pre- versus posttax change (and hence 
understated statistical significance). Although 
our beverage questions asked about fre- 

quency, not size, of SSBs, multiple studies 
have shown that adding portion -size 

questions have little impact on nutrient 
correlations between food frequency ques- 
tionnaires and gold standards.31 We did 
not assess a comprehensive list of non-SSBs, 
including diet soda, so it was not possible 
to examine beverage substitution beyond 
water. 

It is possible that factors unrelated to 

the taxes affected consumption; however, 
we are unaware of concurrent interven- 
tions in Berkeley during this time period, 
and the increase in SSB consumption in 

comparison cities suggests that external 
factors may have encouraged higher con- 
sumption in the Bay Area. The region ex- 
perienced higher -than -average temperatures 
in the relevant months of 2015 compared 
with 2014.32 Although we adjusted for 
differences in participant characteristics be- 
tween cities and time points in our models, 
with any nonrandomized design, there is 

the possibility of unmeasured and residual 
confounding. 

We did not collect measures of self - 
reported height, weight, or desire to lose 

or maintain weight, which may have been 
associated with magnitude of change in SSB 

consumption in response to the tax. Also, 

self -reported behaviors are vulnerable to 
social desirability bias; this was partially 

addressed by including comparison cities, but 
SSB sales data could provide complemen- 
tary objective evidence. Our posttax sample 
sizes were larger than pretax sample sizes, 

but samples were larger by a similar pro- 
portion across all cities, minimizing 
potential for differential impact by city. 

Lastly, we collected posttax consump- 
tion data less than 6 months after imple- 
mentation, reflecting short-term impacts 
of the tax. Because Berkeley's SSB tax 

ordinance does not specify adjusting the tax 

to account for inflation, price effects on 
consumption may decrease somewhat over 
time. Currently, model SSB tax legislation 

includes adjustment based on the Con- 
sumer Price Index.33 

Public Health Implications 
An SSB excise tax is one of the few 

public health interventions expected to re- 
duce health disparities, save more money than 
it costs, and generate substantial revenues 
for public health programs.25'34 Already, 
Berkeley city council has allocated $1.5 

million to fund programs to reduce SSB 

consumption and address obesity for the 
2016-2017 fiscal year.35 In addition, a recent 
modeling study found that a national SSB 

tax resulting in a reduction in consumption on 
par with what we observed would result in 

lower child and adult body mass index (de- 

fined as weight in kilograms divided by 
the square of height in meters) and avert 
101 000 disability -adjusted life -years over 
a decade.25 Although the present study 
provides short-term results, it is the first 

evaluation of an SSB excise tax implemented 
in the United States and provides evidence 
that a $0.01 per ounce city -level SSB tax 

reduced SSB consumption in vulnerable 
neighborhoods in Berkeley. If impacts in 
Berkeley persist, and evidence from 
other cities passing SSB taxes corroborate our 
findings, widespread adoption of SSB 

excise taxes could have considerable fiscal 

and public health benefits. A[rpti 
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ABSTRACT 

Taxation of energy -dense foods (EDFs) and sugar -sweetened beverages (SSBs) is increasingly of interest 
as a novel public health and fiscal policy instrument. However academic interest in policy determinants 
has remained limited. We address this paucity by comparing the policy content and policy context of 
EDF/SSB taxes witnessed in 13 case studies, of which we assume the tax is sufficiently high to induce 
behavioural change. 

The observational and non -randomized studies published on our case studies seem to indicate that 
the EDF/SSB taxes under investigation generally had the desired effects on prices and consumption of 
targeted products. The revenue collection of EDF/SSB taxes is minimal yet significant. Administrative 
practicalities in tax levying are important, possibly explaining why a drift towards solely taxing SSBs can 
be noted, as these can be demarcated more easily, with levies seemingly increasing in more recent case 
studies. 

Despite the growing body of evidence suggesting that EDF/SSB taxes have the potential to improve 
health, fiscal needs more often seem to lay their policy foundation rather than public health advocacy. 
A remarkable amount of conservative/liberal governments have adopted these taxes, although in many 
cases revenues are earmarked for benefits compensating regressive income effects. Governments voice 
diverse policy rationales, ranging from explicitly describing the tax as a public health instrument, to 
solely explicating revenue raising 

© 2017 Elsevier B.V. All rights reserved. 

1. Introduction 

Over the past few years there has been significant growth in 
political, public and academic interest in the taxation of energy - 
dense foods (EDF) and sugar -sweetened beverages (SSB). A growing 
body of evidence suggests that such fiscal measures have the poten- 
tial to improve population health [1-4]. Taxation has already been 
proven effective convincingly for tobacco and alcohol [5]. The 
additional revenues of these taxes may further increase their attrac- 
tiveness for policymakers. Not only can this be useful in times of 
budgetary deficiencies, it can also broaden the financing model 
of health systems. Currently most countries are highly reliant on 
income taxes, which is a barrier for employability because increas- 
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ing the marginal tax rate means increasing personnel costs. The 
reuse of taxes on unhealthy commodities in the fiscal domain of 
health can contribute to decreasing income tax dependency [6]. 

More important is that a tax on EDFs and SSBs can correct for the 
negative externalities associated to excess consumption of these 
products, by increasing their prices to their true social costs. It is 
probable that a case for such a Pigovian tax can be made given the 
relatively low prices of most EDFs and SSBs and their impact on 
health and associated medical costs, but it should be noted that 
quantification of all externalities is still in its infancy. The case for 
SSBs may be stronger since their inflation -adjusted price has gone 
down over the past decades whereas prices of fruits and vegetables 
have gone up [7,8]. 

Profound policy barriers exist for the uptake of EDF and SSB tax- 
ation. Apart from the fact that consumption taxation is regressive 
[5], which can cause political debate on its own, food taxes also lend 
themselves to considerable ethical scrutiny, as they touch the base 
of the debate where protection of the public becomes restriction 
of personal freedom [9]. Public support for EDF/SSB taxes there- 



888 L.L. Hagenaars et al. /Health Policy 121 (2017) 887-894 

fore depends on the normative discussion whether a government 
should only use arguments of health promotion (promoting healthy 
behaviour) or also of health protection (protecting the popula- 
tion against health dangers) to legitimize the prevention of obesity 
and diseases related to excess consumption of EDFs/SSBs. In addi- 
tion, normative preferences also influence whether people find the 
nature of the intervention appropriate. Since EDF/SSB taxes are a 
form of collective prevention, they may be found inappropriate as 
they also affect people who are not at risk for developing obesity or 
related diseases. Furthermore, these taxes interfere with the inter- 
ests of the food and soda industry, who exert strong lobby efforts 
for policies in favour of their interests and are accused to 'puzzle' 
lay people's nutritional literacy [10]. The food industry contributes 
to framing obesity as merely a matter of personal responsibility 
in addition to portraying a lack of physical activity as the primary 
cause; hence framing strategies that aim to decrease public accep- 
tance for policy measures such as EDF/SSB taxes by stating they 
infringe on personal freedom and choice [10,11]. Another compli- 
cation concerns the difficulty to robustly identify the health effects 
of EDF/SSB taxes. There exist many confounding factors such as sub- 
stitution to other foods, and external reasons for price fluctuation 
and dietary behaviour. 

Furthermore, health effects may only be visible after several 
years or even decades. Available evidence comes mainly from mod- 
elling studies which do take substitution effects into account, or 
observational studies of separate episodes of the causal chain link- 
ing an EDF/SSB tax to health outcomes [12]. Put simple, a case 
for such taxes can be made as the available evidence does point 
to effectiveness, but this evidence is less clear-cut as compared 
to tobacco and alcohol where addiction components are publicly 
accepted. A final complexity is that demand for most foods is not 
very elastic, which means that industry and retailers can shift 
relatively large parts of price increases onto consumers without 
enduring large consumption decreases. A meta -analyses conducted 
by Green, Cornelsen [13] for instance ranges the elasticity of foods 
in high -income countries from -0,36 to -0,61, with low- and mid- 
dle income countries having higher price elasticity. Consumers 
seem more responsive to SSBs, with price elasticity estimates of 
soft drinks in the USA for instance ranging between -0,79 [14] and 
-0,86 [15]. Because of relatively inelastic demand experts argue 
that price increases should be tangible in order to generate mean- 
ingful behavioural effects. A sales tax of 20% or an excise of 1 cent 
per ounce for SSBs are mentioned [16]. However, in the world of 
policy, compromises must be made. Such high levies and price 
increases may prove unrealistic in many policy settings, as poli- 
cymaking not only develops on the basis of puzzling (that is using 
evidence -based strategies) but also on powering (that is influencing 
people, in particular to control resources) [17]. 

1.1. Study objectives 

Taxation of unhealthy EDFs and SSBs has potential both as a 
public health tool but also in the light of health systems' financial 
sustainability. Yet profound barriers disable its uptake. In the aca- 
demic literature, attention has mostly been focussed on whether 
EDF/SSB taxes work, with little or no attention being paid to the 
policy determinants. We address this paucity of research by pro- 
viding an overview of patterns observed in the policy content and 
policy context of 13 case studies. To our knowledge, this is the first 
study that investigates the policy comparatively from such a wide 
perspective. 

2. Methods 

In order to present an overview of patterns observed in the 
policy content and policy context of EDF/SSB taxes on the basis 

of systematically collected data, we first identified case studies of 
which we assume the tax has potential to meaningfully impact 
dietary behaviour using a purposeful sampling strategy. We there- 
fore only included cases where the level of taxation is relatively 
high. We then identified a number of possible policy determinants 
on the basis of the policy analysis models of Walt and Gilson [18] 
and Leichter [19], key publications related to EDF/SSB taxation, 
and research group discussions. Subsequently these variables were 
filled for all cases using scientific literature, government publica- 
tions where applicable, and grey literature where necessary. We 
finally consulted experts on individual case studies to validate our 
information. 

2.1. Inclusion rationale 

In many countries value added taxes or fiscal import duties 
apply to standard foods and drinks, but only in few countries 
unhealthy foods encounter additional taxation. Where unhealthy 
foods are targeted specifically, levies are often too low to expect 
meaningful dietary effects since EDFs are relatively price inelastic 
[1]. In this study we include a number of cases of which we assume 
that the fiscal policy under investigation has sufficient potential 
to improve diets, by only including cases that are widely recog- 
nized internationally for having tax levies that may according to 
economic theory be high enough to meaningfully impact dietary 
behaviour. A World Health Organisation (WHO) European Region 
paper [20] on the use of price policies to promote healthy diets 
served as a starting point for our purposeful sampling. It identifies 
four European cases where the WHO assumes the tax has the spe- 
cific objective to influence diet, and where the tax is high enough 
to acknowledge the potential for dietary effects even though the 
primary purpose is raising revenue. These are the tax on saturated 
fats in Denmark, the tax on sweets, ice cream and soft drinks in 
Finland, the public health product tax in Hungary, and the tax on 
sugar- and artificially sweetened beverages in France. Other widely 
recognized cases concern the soft drink taxes levied in four Pacific 
countries (Fiji, Samoa, Nauru, French Polynesia) [21], the SSB tax of 
Berkeley, California [22], and the tax on sodas and snacks in Mexico 
[23]. In addition, the recently announced SSB tax in the UK (due for 
implementation in 2018) is included as the proposed levy is rela- 
tively high and the policy is subject to intense public and political 
scrutiny [24]. The same goes for the tax on sugar- and artificially 
sweetened beverages of Philadelphia (implemented in 2017) [25]. 
We finally included the South African SSB tax (due for implementa- 
tion in 2017) because it was announced explicitly as an instrument 
to tackle South Africa's obesity crisis while the proposed levy is 
relatively high [26,27]. In total 13 case studies were included. 

2.2. Conceptual framework: exploring the policy determinants of 
EDF/SSB taxes 

We use elements of Walt and Gilson's [18] health policy analysis 
triangle as a framework to categorize policy elements. The health 
policy triangle is a highly simplified representation of policy reality, 
where a policy's content, context and process interact with each 
other as well as actors involved. We primarily focus on content 
and context variables. A systematic, comprehensive description 
of policy processes and the role of actors involved requires thor- 
ough investigation of individual cases and empirical data collection, 
which is outside the scope of this comparative analysis. Fig. 1 

emphasizes how we use this model. 
We classify context and content elements of EDF/SSB taxes 

according to the categorization presented in Table 1. Our choice 
of variables was guided on the basis of key publications includ- 
ing references [5,8-11,16,20-23,28-30], as well as research group 
discussions. To our knowledge no such framework for compari- 
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Table 1 

Choice of variables. 

Policy Content 

Policy context 

General characteristics What commodity/nutrient 
When first levied 
Current status and history of major adaptations 
Stated government rationale 

Technical Tax mechanism 
characteristics Tax rate 

Are revenues earmarked? 
Impact (Expected) revenue, absolute & as a share of total tax revenue 

Price pass -through to consumers 
Consumption change of targeted commodity 
Substitution to other commodities 
Health outcomes 

Situational 

Structural 

Cultural 

International/ 
exogenous 

Relevance to governmental fiscal priorities 
Prevailing way of framing the problem 
Composition of executive government implementing the policy 
Obesity among adults & overweight among children 
Level of socioeconomic inequality (GINI-coefficient) 
Share of goods and services taxation, as part of total tax revenue 
Room for lobbyists to influence policy (using the corruption perception index of Transparency International [3l]) 
Public support for healthy lifestyle promotion policy (using the Tobacco and Alcohol control scales [32,33]) 
Possibility of precedent effects 
Possibility of avoiding tax by cross -border shopping 
Influence of trade agreements 

(gntex-t) 

Actors 

- Individuals 

- Groups 

- Organizations 

,ontent Process.." 

Fig. 1. Health Policy Analysis Triangle, adapted from original of Walt and Gilson 
[18]. Full circles refer to elements of the policy cases that we analysed systemati- 
cally; dashed circles refer to elements of the policy cases of which we only describe 
highlights readily available in the literature. 

son hitherto exists. Our approach should therefore be seen as a 
first attempt to systematically explore the policy determinants of 
EDF/SSB taxes. 

Elements describing the policy content (defined here as the sub- 
stance of a policy which details its constituent parts) constitute 
the policies' general and technical characteristics, and the policy 
impact. Under general characteristics we describe 1) targeted com- 
modities, 2) current status, and 3) the government's stated rationale 
at the point of introduction. Under technical characteristics we 1) 
describe tax rates and mechanisms, and 2) whether revenues are 
earmarked. Under impact we describe 1) the (expected) revenue 
collected by the tax and how this compares to total tax revenue, 
2) price pass -through to consumers and 3) consumption change of 
the targeted commodities, 4) substitution effects and 5) effects on 
health outcomes. 

We used the categorization method of Leichter [19] for context 
variables (defined here as systemic factors that may have an effect 
on the eventual policy content), which identifies situational, struc- 
tural, cultural and exogenous factors. Situational factors encompass 
the relevance of the tax in the light of the broader fiscal situation. 
This is important because taxation policy is mostly dealt with in 
Ministries of Finance, where fiscal effects are central on the agenda, 
not necessarily public health [6,21]. The prevailing way of fram- 
ing the issue is another vital situational element, because framing 
strategies can influence popular support in lifestyle -related poli- 
cies [28]. Under this variable we describe elements of the policy 

process, however we do not assume this makes our process analy- 
sis complete. The final situational factor concerns the composition 
of the government adopting the policy. 

Under structural factors we include obesity rates, to analyse the 
severity of the problem. We do so by comparing obesity rates for 
adults and children internationally and, where applicable, nation- 
ally. (Inter)national comparison is also used to investigate levels of 
socio-economic inequality. This is important because consumption 
taxes have regressive income effects, which receives considerable 
political attention. The share of goods and services taxation as 
part of total tax revenues is also included, as it indicates taxa- 
tion traditions. Cultural factors constitute the room for lobbyists to 
influence policy, and general public support for health promotion 
policies. With these variables we address population perception. 
Under exogenous or international variables we explore the chance 
whether cases may have set a precedent. We assume that a case 
is most likely to do so if it receives considerable political, pub- 
lic and media attention nationally and globally, while in such 
cases industry will likely deploy strong efforts to block the pol- 
icy [11]. The ease of buying the taxed product across the border 
is explored as well, because this influences the effectiveness of an 
EDF/SSB tax. Finally, the role of international trade agreements pro- 
moting free trade is analysed as this can influence policy content 
[21,31,32]. 

2.3. Data collection methodology 

The identified variables are presented in Table 1. For policy 
content, government documents (using mostly budget announce- 
ments) form the primary sources of information for both general 
and technical characteristics as well as the revenue collection vari- 
able of policy impact. OECD revenue statistics [33] (excluding the 
Pacific cases, Berkeley and Philadelphia) describe the share of the 
tax in total government revenues. When a language barrier did 
not allow us to look into government documents, scientific and 
sometimes grey literature was used. 

For policy impact, excluding revenue collection, peer -reviewed 
studies evaluating real world effects on price change, consumer 
behaviour and health outcomes formed primary sources of infor- 
mation. If peer -reviewed studies were not available, we used grey 
literature: a report of the Banque de France [34], WHO [20], and 
casual monitoring in the Pacific countries [21]. 
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For policy context, a number of variables allowed us to use 
(inter)nationally comparable quantitative indicators. We use WHO 
data [35] to compare obesity rates among adults for all nations 
included, and Centres for Disease Control and Prevention data for 
the US cities of Berkeley and Philadelphia [36,37]. For children's 
obesity rates, we used OECD data [38] to compare nations. Levels of 
income inequality, expressed by GINI-coefficient, were compared 
internationally using World Bank data [39], with Bloomberg data 
for Berkeley and Philadelphia [40]. OECD data allowed us to com- 
pare the actual share of goods and services taxation in total tax 
revenue [33]. 

We used the corruption perceptions index of Transparency 
International [41] as an indicator of the influence of lobbyists in 
politics, and the tobacco [42] and alcohol [43] control scales as indi- 
cators how far European countries' health promotion policies reach 
[44]. For non -European cases these scales hold no data. 

Situational and exogenous/international variables did not 
allow for the use of quantitative indicators: short elaborations 
were written on the basis of publications in scientific jour- 
nals [21,29,31,34,45-49], WHO reports [20,50], two academic 
books [11,22], government budget speeches in which the tax was 
announced [24,26,51,52], and transcripts, videos, or government 
press releases of City Council/Parliament meetings during which 
the issue was debated [53-55]. Reports of the Banque de France 
[34], National Heart Forum [56], KPMG [57], and two newspaper 
article [58,59] were used to fill information gaps for France, South 
Africa, and Philadelphia. 

Data sources, indicators used, and mapping techniques are 
described in further detail in appendices 1 and 2. 

2.4. Expert consultation 

Given that interpretation of qualitative data can be prone to 
researcher interpretation bias, we consulted experts on individ- 
ual case studies. This served as a factual check of the accuracy and 
completeness of our information. Experts were found for Denmark, 
Finland, France, Hungary and the United Kingdom using the OECD 

network of health committee delegates. The health committee 
implements OECD's work on health and consists of policymakers of 
national ministries of health. The lead author of the study of Thow, 
Quested [21] took up this role for the Pacific cases, and those of 
the studies of Falbe, Thompson [60] and Cawley and Frisvold [61] 
for Berkeley. For Philadelphia local policymakers were consulted, 
and for South Africa we used the open round of the government 
for receiving commentary on its SSB tax. We did not succeed in 
consulting an expert for Mexico. A list of consulted experts can be 
found in Appendix C in supplementary material. 

3. Results 

The complete results are presented in appendices 1 and 2 in sup- 
plementary material. We here point out common patterns observed 
in the policy content and policy context of EDF/SSB taxes by describ- 
ing the differences and similarities witnessed in the 13 case studies. 

3.1. Policy content 

Of all unhealthy foods, the taxation of SSBs seems most appro- 
priate and realistic from a policymaking perspective, as evidenced 
by a drift of the most recent cases towards solely taxing SSBs. All 
taxes now target SSBs, with the exception of Denmark's fat tax that 
has only been in place for one year. In Finland, Hungary, Nauru, 
French Polynesia, and Mexico also specific foods such as sweets, 
ice cream, snacks, condiments and confectionery were taxed, with 
Hungary having the widest scope of products. Finland has slimmed 
down its scope by only letting SSBs remain as from 2017. France and 

Philadelphia are peculiar cases; here artificially sweetened bever- 
ages are subject to the same tax as SSBs, whereas original policy 
proposals only included SSBs. 

At the point of writing, most taxes were very recently intro- 
duced, while they were about to be introduced in the UK (2018) and 
South Africa (2017). Only Finland has had a very long tradition of 
taxing unhealthy foods, with a first 'sweets tax' in 1926. The Pacific 
cases also have a somewhat longer food tax history, with Samoa 
implementing its first soft drinks tax in 1984 while the others were 
implemented after 2002. All other cases implemented their taxes 
after 2011; taxing EDF/SSBs can be seen as a relatively new policy 
instrument. 

In some cases, changes were applied after implementation. 
Denmark's fat tax was quickly abolished, whereas in Finland addi- 
tional foods were added to the scope of the tax from 1926 to 
2000, before sweets and ice cream were removed, added back, and 
removed again in 2000, 2010 and 2017 respectively. 

Official stated rationales of governments differ, with many but 
not all explicitly referring to it as a health promotion measure. 
The governments of Denmark, Hungary, Nauru, French Polynesia, 
Berkeley, Mexico, the UK, and South Africa officially announced 
the policy as a health promotion measure. On the other hand, the 
governments of Finland, France, Fiji, Samoa and Philadelphia more 
prominently or solely mention revenue raising as the central aim. 

Of all tax mechanisms used, most often there is an excise duty 
that targets a specific product, with inclusion based on composition. 
Only in Denmark the nutrient itself (saturated fats) was targeted, 
which seems to have contributed to its abolishment due to admin- 
istrative complexities. In the other cases, a specific tax rate applies 
to -for instance- SSBs exceeding a certain amount of sugar per litre, 
or regardless of how much sugar they contain. Crucial seems to be 
the accurate demarcation of product categories and practicability 
in administering tax levying. 

The level of taxation is difficult to compare because currencies, 
the level of competition, and purchasing powers differ. Tax levels 
should therefore ideally be adjusted for purchasing power, but this 
was outside the scope of our study. The products subject to taxa- 
tion themselves differ as well, as does their base line tax rate. Still, 
we can say that some cases exert a stronger tax pressure than oth- 
ers. Some of the Pacific cases, as well as Berkeley and especially 
Philadelphia with their SSB taxes of $0.01 and $0.015 per ounce 
respectively bear relatively high tax levels. France has a relatively 
low tax level with a rate of 0.11 per 1.51. 

It is interesting that some recent cases (Berkeley, Philadelphia, 
UK, and South Africa) portray relatively high levies. A momentum 
may have been set for SSB taxes encouraging policymakers to use 
relatively high levies as they draw upon the experience of earlier 
attempts. 

Cases also differ when it comes to the earmarking of the 
raised revenues. Taxes are not earmarked in Denmark, Finland, Fiji, 
Samoa, Nauru, Berkeley, South Africa, and Mexico; French Poly- 
nesia, Philadelphia, and the UK do specifically earmark revenues 
for community, health promotion or educational programmes; 
Hungary and France earmark part of the revenues for healthcare. It 
should be noted that a fine line exists with implicitly earmarking 
revenues. Mexico stipulates that it plans to use SSB/EDF revenues 
for potable water in public schools in low income areas and South 
Africa plans to use revenues for health promotion, yet both coun- 
tries do not explicitly earmark. The same goes for Berkeley: an 
SSB panel of experts which makes recommendations how the 
City should fund programmes to reduce SSB consumption, was 
announced in the same Ordinance as the SSB tax. Revenues are not 
explicitly linked to this panel, because the SSB tax would then have 
required a supermajority in the referendum deciding upon its faith 
according to Californian tax law [62]. 
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The revenues raised by the taxes as a share of total tax revenue 
constitutes less than 1% in all cases, except for Berkeley (4%) and 
Philadelphia (1.17%). Of the most populated countries (excluding 
the Pacific countries), Mexico raises most revenues at around 0.38% 
of total tax revenue. Taxation of EDFs and SSBs therefore proba- 
bly only forms a small part of larger taxation reforms that aim to 
decrease income tax rates. Compared with public health expenses, 
the financial flows are substantial. In the case of Mexico, expected 
revenues of 12 billion pesos per year make up for around 37% of 
total spending on preventive care [63]. 

We found studies investigating the extent to which the EDF/SSB 
taxes were passed on to consumers through higher shelf prices for 
the cases of France, Fiji, Nauru, Mexico and Berkeley. Close to all of 
the tax was passed onto consumers in France and Mexico [34,64]. 
Fiji and Nauru showed lower but still significant price pass -through 
[21]. In Berkeley one study, conducted in low income neighbour- 
hoods, found similarly high price pass -through effects [65]. A study 
looking into retail outlet data of supermarkets and gasoline stations 
concludes that the tax was fully passed through [66]. However, a 
study which collected data on a wider scope of drink sizes as well 
as in more neighbourhoods, came to a lower overall pass -through 
estimate of 43.1% [61]. Retailers may be more likely to dampen 
the price effects of taxes by spreading costs to other products or 
by reducing margins on the targeted products if nearby retailers 
fall under a jurisdiction without such a tax, such as in the cases of 
Berkeley and Philadelphia. 

Consumption effects were investigated in a number of cases. 
Evaluations of the Danish case show mixed results on dietary 
effects, with one study concluding that fats consumption decreased 
by 10-15% [67] whereas a study based on retail outlet data found 
a 0.9% decrease [68]. Both studies used a non -experimental design 
and econometric analyses to investigate retail outlet data, mak- 
ing it difficult to robustly disentangle the tax' impact from other 
reasons of price changes or aggregate consumption shocks. A 

study enduring similar limitations investigated the Hungarian pub- 
lic health product tax, and found that sales of included products 
decreased by 27%, while also observing product reformulation. 
This study also discovered desirable substitution effects: processed 
foods consumption decreased by 3.4% while it increased by 1.1% for 
unprocessed food, with poorer households being more responsive. 
Biro [45] therefore concludes that population diet has improved as a 
result of the public health product tax. A recent WHO impact assess- 
ment shows that consumption of the taxed products has decreased 
as well in the long term, while this study also found that health lit- 
eracy has improved following the introduction of the public health 
product tax [69]. In France, an SSB sales drop of 3.3% has been noted, 
but we found no methodological details of this finding [56]. In 
Mexico two observational studies were conducted which adjusted 
for macro -economic variables and pre-existing trends. These found 
that the monthly sales volume of taxed beverages decreased by 6.1% 
[70] and 5.1% [71] on average after policy introduction. Moreover, 
these reductions were considerably higher in lower socioeconomic 
groups with 9% [70] and 10.2% [71] on average. A larger effect 
was found in Berkeley. A study with a non -randomized design 
that examined pre- and posttax changes in SSB consumption in 
low income areas found a 21% decrease in Berkeley, compared to 
a 4% increase in the comparison cities of Oakland and San Fran- 
cisco that did not implement an SSB tax [60]. A study with a similar 
observational design that did not solely investigate low-income 
areas concludes that the tax was passed through mostly, but not 
uniformly, to consumers. Sales of SSBs fell by 9.6%, compared to 
an increase in sales of 6.9% in comparison cities whereas sales of 
untaxed beverages in Berkeley rose by 3.5% [72]. 

Real world evidence on the effects of the policies in terms of 
health outcomes remains scarce and therefore was not included. 
This relates to the fact that many confounding factors hinder 

such analyses, making the bulk of these studies reliant on mod- 
elling. 

Thus, the available observational and non -randomized studies 
that evaluated the impact of the taxes in our 13 case studies seem 
to indicate that consumers did seem to change their behaviour: the 
consumption of targeted products decreases, and this effects seems 
larger among lower socioeconomic groups. Also of interest is the 
observed change in food supply, an often overseen effect of EDF/SSB 
taxation. Less is known about substitution effects, although Biro 
[45] hints that these may be beneficial if taxes are well designed. 
It remains difficult to pinpoint precisely the effects on health out- 
comes due to the scarcity of real world evidence. 

3.2. Policy context 

An enabling situational factor seems to be the fiscal need for 
extra revenue. In both Denmark and South Africa the tax formed 
part of a larger revision of the taxation system with the specific 
aim of expanding the scope of revenue sources, in an effort to 
decrease income taxes. Budgetary deficits also create fiscal need, 
like the recent economic crisis (Hungary), downturns in foreign 
trade (due to World War II and Finnish independence) or import 
tariff reductions following trade liberalization (Fiji and Samoa). 
Also in French Polynesia, Berkeley and Mexico extra resources were 
required, whereas in Philadelphia extra revenue was necessary for 
certain community and educational programmes held as policy pri- 
orities of the Mayor. For France and the UK no direct fiscal need was 
found, but there may have been an indirect fiscal need given that 
both countries were under pressure to reduce their budget deficit 
in the aftermath of the financial crisis. 

The way in which the policies were framed differs, although 
similarities also exist. Industry consistently points to a lack of evi- 
dence on the effectiveness of EDF/SSB taxes and therefore seems 
to pressure governments to not adopt them in the first place, 
but if they pursue to refer to it as a normal taxation instrument 
instead of a health protection measure. The latter occurred in 
France, where Coca-Cola threatened to suspend domestic expan- 
sion (which meant a loss of potential jobs) if the policy was labelled 
a public health policy [56]. 

In other cases the government forcefully described their tax as 
a public health tool while specifically naming and shaming food 
or soda industry as the culprit of the obesity/non-communicable 
diseases epidemic. This happened in Berkeley, the UK, and to 
some extent Mexico and South Africa. In Berkeley a broad coali- 
tion of community groups expressed a consistent message in their 
'Berkeley versus BigSoda' campaign that preceded the policy's 
referendum. Their message referred to the 'soda industry's inappro- 
priate behaviour'; parallels were drawn with the tobacco industry. 
Opponents of the tax mainly focussed on 'confusing exemptions' of 
the tax, and accusations that City Council only aimed to raise rev- 
enue, instead of using the (more effective) argumentation that it 
restricts personal freedom [11,73]. In the UK, celebrity chef Jamie 
Oliver was in the centre of the debate as an SSB tax advocate. Oliver 
consistently accused food industry to 'damage children's health' 
and advocated for a tax as a matter of 'parental responsibility of the 
government for children's health'. UK government framing follows 
similar logic, as the tax is named the 'soft drinks industry levy' and 
the government mentions the tax will incentivize industry to refor- 
mulate their products by reducing sugar amounts. The earmarking 
of any upcoming revenues for community school programmes also 
follows the frame used by Oliver. 

Several other cases use a mix of describing the tax as a public 
health tool as well as a source of revenue, with some cases specif- 
ically describing how these revenues enable popular policies. The 
tax is thus not universally described as a public health instrument. 
This may be explained because industry has strong lobbying capac- 
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ity and the means to commence law suits [11]. However, research 
shows that exposure to strategies used by the food industry to 
manipulate food choices can generate criticism towards the food 
and soda industry, and hence support for public policy measures. 
Ortiz et al. [28] have for instance proven this by exposing people 
to strategies how the industry develops foods that exploit the bio- 
logical need for energy (e.g. inclusion of salt and sugar in bread or 
milk), and uses advertisement and cognitive biases (e.g. increased 
portion sizes) to stimulate overconsumption. In the cases where 
the government described the tax specifically as a public health 
tool, it may have only been able to do so because prominent voices 
in the public debate emphasized these strategies of the food/soda 
industry. In cases where the government did not describe the tax as 
a public health tool, such voices were probably much less present. 

The increasing trend of public -private partnerships may also 
explain why some governments did not describe the tax as a health 
protection measure. It remains unclear whether (the threat of) 
these taxes work constructively, or destructively for such partner- 
ships. 

A striking finding is that the government implementing the tax 
in most cases consists of liberal or conservative parties. In more 
comparable cases such as Denmark, Finland, France and the UK, 

parties with a centre/right position in the national political spec- 
trum held executive power. Only Fiji, South Africa, Berkeley and 
Philadelphia had a left-wing party in power. This finding is notable, 
because the common view is that health policies in general, and 
lifestyle policies in specific, are more often urged by left-wing par- 
ties [44,74]. A logical rationale from a left-wing perspective could 
be that an EDF/SSB tax urges industry to 'behave better'. However, 
EDF/SSB taxes can also be explained with a more right-wing ratio- 
nale: the individual is 'to blame' for societal costs associated to 
unhealthy food choices, which supports Pigovian taxation as well. 
In addition, regressive income effects are of less a concern and 
lowering income taxes may be of transcending importance for the 
right. 

We also observe patterns in the structural factors for our 13 
cases, yet we cannot say these are decisive factors due to the small 
sample size. Obesity rates are higher than global average in all cases. 
Especially the Pacific countries, Mexico, Philadelphia, the UK, the 
US and South Africa stand out. Berkeley is peculiar as the obesity 
rate of Alameda County (in which Berkeley resides) is only 20%, 
compared to 28.9% USA average. 

Given that EDF/SSB taxes are regressive, it is interesting to note 
that the GINI coefficient is relatively high in most cases (meaning 
that incomes are relatively unequal). 

The same goes for reliance on excise taxes: its share in total rev- 
enue is only below OECD average in France and Mexico. Finance 
departments may have more experience with excise tax techni- 
calities and the demarcation of product groups if governments are 
relatively dependent on such taxes, which can aid the implemen- 
tation of an EDF/SSB tax. 

Of cultural elements, room for lobbyists as measured by the 
corruption perceptions index does not appear to influence the pol- 
icy. The tobacco and alcohol control scales show that the European 
countries with an EDF/SSB tax also exert relatively big health pro- 
motion efforts for tobacco and alcohol. The UK came out on top 
of the tobacco control scale; France and Finland are amongst the 
highest-ranking countries in both scales; Denmark and Hungary 
are in the middle range for both rankings. No data was collected for 
the non -European cases, but Berkeley for instance has relatively 
high public support for health promotion efforts as it is known for 
national leadership in policies such as smoking bans [11]. 

The precedent that may have been set by our cases differs. The 
Pacific countries represent very small markets where global media 
attention is limited, so industry opposition of large multination- 
als was negligible. The UK, Berkeley and Philadelphia were under 

bright global media headlights so the stakes for industry were much 
bigger. The SSB taxes have nevertheless been approved in these 
cases, so they may have set a policy precedent. Still, situational fac- 
tors remain vital for the origination of an SSB tax. The Danish fat 
tax also carried with it the burden of a precedent since it was the 
first in its kind, which impeded the policy. 

The influence of cross -border trade is difficult to measure, but 
is likely of limited concern in large countries like Mexico and South 
Africa, and isolated countries such as the Pacific islands and to some 
extent the UK. It is more of an issue in cases where border crossing 
requires little effort, like Berkeley and Philadelphia. Still, it remains 
questionable if this is really a matter of concern since EDFs and 
especially SSBs are cheap. Buying these products is often a matter 
of everyday grocery shopping routine, which may be different in 
products such as cigarettes. Inhabitants also have to make travel 
expenses to shop across the border. Nevertheless, the cross -border 
argument can be important in the public debate. In Denmark it was 
part of the opposition strategy to discourage the tax by virtue of 
endangering Danish jobs [31]. This claim was not substantiated by 
rigorous empirical evidence, however [5]. 

Trade agreements are also important, but they do not neces- 
sarily disable EDFs/SSBs taxes as long as products are demarcated 
adequately, and product inclusion is solely based on composition 
and not on its (geographic) origin. EU trade agreements for instance 
forced the Danish fat tax to also include milk and meat, which was 
not part of the original proposal because these are produced exten- 
sively in Denmark. In Finland EU agreements led to the abolishment 
of the sweets and ice cream tax, as Finland excluded certain domes- 
tic products. From these experiences and our content analysis it 
seems that policymakers run into less demarcation issues when 
designing an SSB tax compared to an EDF tax. 

4. Discussion 

Our analysis of 13 case studies on EDF/SSB tax policy content and 
context determinants has some limitations. First, it requires a sys- 
tematic literature review to evaluate the effectiveness of EDF/SSB 
taxes in general. This was out of scope for our explorative study 
design that primarily focuses on identifying policy patterns in 13 
case studies. The impact elements of our policy content analysis 
therefore are limited with respect to external validity. The number 
of observational and non -randomized studies that we included to 
evaluate the effectiveness of the EDF/SSB taxes under investigation 
also do not cover all 13 cases. 

A second limitation concerns the limited depth of the analyses 
of policy processes and the behaviour of stakeholders involved. For 
policy analysis these elements are vital, we focussed on generic 
policy processes though to enhance international comparability 
[75]. Systematic investigation and comparison of policy processes 
including stakeholder analysis is recommended to further under- 
stand the issue. 

A third limitation concerns the lack of an overview of other obe- 
sity policies of governments. This is covered to a certain extent 
by the variables 'prevailing way of framing the problem' and 
'healthy lifestyle promotion policy', but it remains difficult to 
(inter)nationally compare the multitude of obesity policies of gov- 
ernments. 

We nevertheless believe the current study pinpoints an inter- 
esting development in public health policy, first of all because the 
more robust observational and non -randomized studies that were 
available on our 13 case studies [34,45,60,61,64,65,68-70,72,76] 
seem to indicate that the taxation had the desired effects on prices 
and consumption of targeted products. Less is known about sub- 
stitution effects, but the Hungary case shows that substitution to 
healthier products and product reformulation can occur as well 
[45]. 
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The proper design of an EDF/SSB tax remains important. Policy - 
makers seem hesitant to include a wide scope of products, possibly 
because of difficulties in defining sharp boundaries and adminis- 
tering tax levying. This may explain the recent drift towards solely 
taxing SSB5. Policymakers' confidence seems to grow, since in the 
most recent cases (Berkeley, UK, Philadelphia) relatively high levies 
apply to SSB5, which in all probability makes these policies more 
effective than earlier attempts. 

This suggests that SSB taxes are useful new instruments for 
the public health policy toolbox. However our context analysis 
shows that these policies do not principally envelop following pub- 
lic health advocacy. Fiscal needs quite often form their foundation 
instead. 

The fact that fiscal needs dominate may explain one of our 
more striking findings: a conservative or liberal government imple- 
mented the EDF/SSB tax in most cases, contradicting the view that 
health taxes are a left-wing preference only. This view may have 
its origin in the question whether an EDF/SSB tax provides pub- 
lic protection or restricts personal freedom. Opponents also argue 
that they are ineffective, hurt small businesses, and cause job losses 
[11,22]. All of these elements 'skew' the policy to the left. However, 
other rationales are also at play, such as closing budget loopholes. 
The revenues raised are often used for benefits that compensate 
for regressive income effects, either by explicitly earmarking rev- 
enues for certain benefits or by doing so more implicitly. This may 
be important for possible left-wing support. 

Left and right-wing political rationales can be used in specific 
framing strategies: either the industry (left) or individual (right) 
can be blamed for any negative externalities that follow unhealthy 
food consumption, although in practice governments seem hesitant 
to describe the behaviour of the industry and even more so the 
individual as the reason for their EDF/SSB tax. 

It remains somewhat puzzling how EDF/SSB taxation relates to 
another trend in public health policy: public -private partnerships. 
The threat of a tax can work as a lever to make self -regulation work 
as it provides incentives for industry to engage in product reformu- 
lation [77]. In such scenario the instrument may be supportive for 
productive public -private partnerships. Yet in the 13 cases that we 
describe, the threat has turned into reality as the policy is already 
in place or announced, suggesting that self -regulation was consid- 
ered insufficient. The question remains whether the instrument 
jeopardized public -private partnerships in these cases. 

5. Conclusions 

This study is in our knowledge the first attempt to investi- 
gate patterns in the policy content and policy context of taxing 
unhealthy foods and beverages, using a cross-country compara- 
tive methodology with a wide scope of included variables. We 
recommend scholars to enhance this methodology by adding the 
comparison of policy process and stakeholder behaviour. 

Our study shows how this new policy instrument follows 
diverse policy rationales. This implies that it can be embraced by 
diverse ideologies. However, administrative practicalities remain 
important, which might explain why we note a drift towards solely 
taxing SSB5 as these can be demarcated more easily compared to 
EDF5. Policy experiences with SSB taxes seem successful, because 
the observational and non -randomized studies that were available 
on our cases seem to indicate that the SSB tax generally had the 
desired effects on prices and consumption. This may also explain 
why we note an upward drift of SSB levies in recent cases. In SSB 

taxes the 'puzzling' phase seems to be clear, but there still are 
issues on 'powering'. In EDF taxes both 'powering' and 'puzzling' 
remain substantial tasks for policymakers. We therefore conclude 
by advising policymakers to aim for an SSB tax initially if a window 
of opportunity for a food or beverage tax arises 
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Executive Summary 

64 "1 think we're making really significant, transformative change, 

catching young people at a time in their lives when they're starting 
to make their own decisions about what they put in their body. And 
questioning what it is they're doing and why, starting to be critical 
thinkers about food and beverage." 

- Healthy Berkeley Grantee 

Sugar -sweetened beverages (SSBs), such as soda and juices, increase a 

person's risk of developing obesity, diabetes, heart disease, and cavities. Youth 

and communities of color, especially African American and Latino communities, 

tend to drink more SSBs compared with other groups and have a higher risk of 

developing disease from drinking SSBs. Unfortunately, low-income and minority 

communities often lack the access to health care and healthy living that better- 

resourced communities have. In 2014, the City of Berkeley took a stand against 

SSBs, becoming the first city in the United States to create and pass a tax on the 

distribution of SSBs. 

Berkeley's tax started in 2015. The following year, Berkeley launched the Healthy 

Berkeley Program to make sure that revenue from the SSB tax returned to 

Berkeley residents in the form of health programming. In its first year, which 

took place from July 2016 - June 2017, the Healthy Berkeley Program funded 

seven community -based programs across six local organizations (grantees). 

Each grantee worked tirelessly to improve health and reduce inequality among 

Berkeley residents. These grantees focused on making a positive difference in the 

lives of Berkeley residents by fostering opportunities to participate in engaging and 

culturally relevant programs that promoted healthy alternatives to SSBs. 

The City of Berkeley Public Health Division (PHD) engaged John Snow, Inc., 

Healthy Communities (JSI), to evaluate the Healthy Berkeley Program. The 

goal of the evaluation was to gather information about the activities of Healthy 

Berkeley grantees during "Year 1" (July 2016 - June 2017). 

Most Americans drink 
at least one SSB a day. 
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A Snapshot: The Healthy Berkeley Grantees 
Six grantees received awards totaling $1,287,500 to support seven different 

programs in Berkeley, all with the overarching goals of reducing the consumption 

of SSBs and associated health outcomes. 

1. Berkeley Unified School District 
Funded amount: $637,500 

Provided cooking and gardening classes at 17 schools 

Engaged Berkeley children and their families through designing new 

curricula for classrooms and after school programs and hosting family 

nights 

2. Berkeley Youth Alternatives 
Funded amount: $125,000 

Trained youth interns to bring health education to the community and 

develop their own leadership skills 

Created newspaper articles, social media content, and outreach 

materials 

3. Ecology Center 
Funded amount: $115,266 

Trained youth interns to bring health and nutrition education to their 

peers 

Organized school assemblies and shared information with residents and 

business owners 

4. Healthy Black Families 
Funded amount: $245,874 

Trained adult ambassadors to educate their peers on topics including 

housing, education, health and nutrition 

Created healthy cooking and shopping classes for parents 

Strengthened local partnerships to provide youth with gardening and 

cooking classes 

Berkele 
PUBLIC SCHOOLS 
Berkeley Unified School District 

ecology center 
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5. LifeLong Medical Center 
Funded amount: $125,000 

Oversaw a mini -grantee program that funded seven new organizations 

with smaller grants 

Partnered with other grantees to engage residents in Healthy Berkeley 

programming 

6. YMCA - Central Bay Area Diabetes Prevention 
Program 
Funded amount: $51,360 

Provided an evidence -based diabetes prevention program to 99 

Berkeley residents, free of charge 

7. YMCA - Head Start 
Funded amount: $100,000 

Designed a nutrition, dance, and movement program for children at 

Head Start sites 

Conducted educational workshops for parents and staff 

The six grantees reached an estimated 20,000+ people across 88 locations. 
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Mini -Grantees 
The Healthy Berkeley Program included a grant to LifeLong Medical Center 

to administer smaller "mini -grants," designed to deepen the reach of Healthy 

Berkeley activities. A total of seven mini -grantees received awards of around 

$10,000 each.CANFIT 
Bay Area Hispano Institute for Advancement (BAHIA) 

Offered bilingual water education sessions and water bottle distribution, ,4A4, 
and installed filling stations for families <0> 
Community Adolescents Nutrition Fitness (CANFIT) clIAT?fc" 
Created a widely accessible SSB curriculum for Berkeley organizations 

Community Child Care Council of Alameda County (4Cs) 

Developed Healthy Beverage Kits for child care providers' use 

At Communities Adolescents, Nutrition Fitness 

Options 
Recovery 

ri-Ardie.lerrY. 

Inter -City Services Inc. 
d'4w 

Held a Water Wise health education and awareness contest for youth -e MULTICULTURAL 
INSTITUTE 

Multicultural Institute 
Provided uninsured and underinsured immigrants, day laborers, and 

families with education and access to health care 

Options Recovery Services 

Offered education workshops and water bottle distribution, and installed 

filling station for people in treatment 

Youth Spirit Artwork 
Coordinated the creation of an educational, youth -driven 

community mural 

The mini -grantees expressed that the funding enabled them to support positive 

change among participants. Among their accomplishments, mini -grantees 

engaged a range of community members, installed publicly -accessible water 

fountains, provided hours of workshops in multiple languages, and created 

educational materials to support local partners in promoting the consumption of 

healthy beverages. The mini -grantees reported reaching thousands of Berkeley 

residents, especially underserved communities like non-English speakers and 

people recovering from addiction. 
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A Breakdown of Healthy Berkeley's 
First Year 
In one year alone, grantees and mini -grantees encouraged and educated more 

than 10,000 Berkeley residents through: 

Educating 7,000 BUSD students and parents with newly 

developed curriculum focused on SSBs and nutrition 

Distributing more than 1,500 water bottles 

Organizing dance and music education for more than 700 children 

Providing 99 people with a free diabetes prevention program 

Training more than 60 youth and parents in leadership skills 

Working in 17 schools across the city 

Completing 8 school -wide assemblies at Berkeley high schools 

Bringing cooking classes to 8 different locations in the city 

Coordinating 6 family nights 

Creating 1 Berkeley -wide SSB awareness campaign 

Together, the grantees implemented more than 130 activities. The majority of 

activities were educational, with a focus on nutrition and healthy alternatives to 

SSBs. Examples include nutrition classes for students at school gardens, school 

assemblies, and outreach at community events. 

Other activities involved organizational programming, or enhancements to 

existing programs and practices. Examples include training youth and parents 

as peer educators, strengthening partnerships with community agencies, and 

improving access to water on site. 

In addition, all of the grantees adopted organizational policies intended to limit 

the consumption of SSBs and promote the consumption of water. 

In reflecting on their experience, grantees identified several challenges they had 

overcome: 

Handling unexpected delays, such as bureaucratic processes 

Balancing competing community needs (like residents who felt they 

could no longer afford to live in Berkeley) 

Respecting traditions and habits that favored SSBs (like having SSBs at 

family parties) 

Figuring out technical difficulties (like needing better equipment) 

Let's drink water! 

Su 
to. pe 2 diabete 

Let's fight fora Healthy Berkeley! 

lead 
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The grantees also shared many examples of how their activities were 

making a difference for participants. They highlighted several overarching 

accomplishments: 

Engaging traditionally difficult -to -reach communities 

Changing perceptions around SSBs 

Supporting shifts toward healthier behaviors 

Cultivating leadership skills among Berkeley residents 

Grantees shared that they could see the impact they were making in the 

community, even indirectly. 

Meeting Measure D's Goals 
The goals of the Healthy Berkeley Program were to: 

PREVENT 

conditions related to 

SSB consumption, 

including diabetes, 

dental caries, obesity, 

& heart disease 

PROMOTE 

consumption 

of healthy 

beverages 
IMPLEMENT 

education and 

awareness 

campaigns with 

pecific population 
on 

LIMIT 

marketing 

of SSBs to 

children 

There was a high degree of alignment between grantees' activities in Year 1 and 

the Healthy Berkeley goals. Further, grantees largely directed their activities 

towards communities identified as priorities for the funding. 

cc One of the other things 
that worked really well was 

being able to place visual 
postings and materials at all of our 
sites...One of our janitors had even 

been paying attention, and not only 
paid attention to it, but read it, and 
actually lost weight because the 

materials made them more aware." 

cc 

- Healthy Berkeley Grantee 

Drinking [soda] impacted 
me very heavily. Knowing 
what I know now, it makes 

me want to change. I know I can't 
change what happened in the past, 

but I can change how I start now to 

the future. Before I came here, I used 

to drink more soda. But now I drink 
more water." 

- Youth Intern 
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Looking Forward 

4t "We encourage other communities of color throughout California, 
throughout the nation, to do similar efforts." 

- Dr. Vicki Alexander, Co -Chair Yes on D Campaign 

In Healthy Berkeley's first year, grantees provided education and other 

programming, adopted healthy beverage policies, and strengthened 

partnerships in the community. These activities helped Berkeley residents to 

build skills, foster relationships with one another, and learn more about healthy 

living. 

The second year of the Healthy Berkeley Program is already underway. As 

activities progress, opportunities exist to incorporate a greater emphasis on 

enhancing access to water and shifting the broader conditions in which Berkeley 

residents live, work, and play. Through continued implementation, the Healthy 

Berkeley Program has the potential to touch the lives of many residents and 

pave the way for other cities to pursue similar measures. 
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