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Sugar taxes: discussion of economic

= : - Commented [BC1]: The areas highlighted in yellow need
eVIdence _________________________________________ ) 2 rewriting — but that can wait. Second order issue. Would expect
o write intre right at the end anyway.[Wait till later]

1. Introduction @@ «
There have been growing calls for the introduction of a tax on sugar-sweetened beverages K%

4

(SSBs) or on high sugar foods in general.
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ustry

_ ~ - Commented [BC2]: Insert here a brief citation of evidence
that sugar consumption in general, and soft drinks in particular,
make a special contribution to chesity. (Il Dore

r females. The most significant sugar was sucrose (males 55 q:
by fructose (22 g; 18 g), alucose (21 g; 18 ). lactese (14 g: 12 g)

gar?] [can-add chart with SSB consumption by age and gender ifdesired] Formatted: Highlight
Formatted: Highigit

Current World Health Organisation Guidelines indicate that adults shouldn't consume more
than 10% of their calories from free sugars (which is equivalent to 50g of sugar per day).?

' World Sugar Research Organisation, “Sugar and Dental Caries”, (2012) accessed via
hitp:/fwww.wsro.org/AboutSugar/Sugardentalcaries. aspx.

2 Ministry of Health, Health Loss in New Zealand: A report from the New Zealand Burden of Diseases,
Injuries and Risk Factors Study, 2006-2016, Wellington: Ministry of Health. Accessed via

http:/lwww health.govt. nz/system/files/documents/publications/health-loss-in-new-zealand-final. pdf

< University of Olago and Ministry of Health. 2011. A Focus on Nutrition: Key fi
New Zealand Adult Nutrition Survey. Wellington: Ministry of Health. p
' Free sugars Is any sugar (including fructose) that is added to foods by manufaciurers or consumers,
plus that naturally oresent in honey, syrups. and fruit juices. I does not include sugar naturally
present in milk or whele fruit and veastables
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Draft quidelines put out for consultation this year propose reducing this to 5% of total
calories or 25g of free sugars per day, as sugar consumption higher than 10% of daily
calories is conducive to a higher rate of dental caries and sugar consumption of 5% is
required for full absence of dental decay®. The World Health Organisation also point to
randomised controlled trials that show that an increase in sugar intake is associated with an

increase in body weight and a decrease In sugar intake is associated with a decrease in
body weight for adulis.® i\% «

High sugar drlnks increase the
X fa.qm\ue.. Highight | 1 k\\u Vi
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' Formatted: Highlight

Commented [BC4]: Suggest a different ordering, and we
don't need to explain how a tax works in this section but rather
that a tax is just one instrument — this is a section designed to
show tax in context. ([l Done

asket of measures designed to reduce
ax on sugar sweetened beverages

| Formatted: Font color: Auto

° ntte/fwww . whe.int/mediacentre/news/notes/201 4/consultation-sugar-guideline/en/

 Te Morenaa &t al. (2012} Dietary sugars and body weight: systematic review and meta-analyses of
randomised controlled frials and cohort studies. BMJ 345:e7492

" Ludwig DS, Pelerson KE, Gortmaker St. Relation between consumption of sugar-sweetened drinks - - Formatted: Font: Arial, “Font color: Auto, English (New
and childhood obeslity: a prospective, observational analysis. Lancel 2001:357:505-8. Zealand)

F Tate DF. Turner-McGrievy G, Lyons E. et al. Replacing caloric beverages with water or diet
beverages for weight loss in adulis: main results of the Choose Healthy Options Cansciously
Everyday (CHOICE) randomized clinical trial, Am J Clin Nuir. 2012:95.555-63.

 Malik VS, Popkin BM, Bray GA, Despres JP, Willelt WC, Hu FB. Sugar-sweetened beverages and
risk of melabelic syndrome and type 2 diabeles: a mela-analysis. Diabetes Care. 2010,33:2477-83,
* Free sugars-are those-added by manufacturers-oF consumers. excluding those-naturally-presentin
fruli-—rice ele.
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access, help create a healthier food environment and raise revenue that could be used for

heaith research and promotion. -XXaxT 1 - Commented [BC5): Suggest we make these referances
| comprehensive. Done. Unable to find good references
| re all sugar containing products so have remaved paint,

A tax on sugar is infended to contribute to reducing population-level cbesity rates by raising

i)

the price of high sugar foeds, thereby reducing individual consumption. - - Commented [BC6]: | have reordered the sentence to make it |
1clear we are onl king af the obesity related impacts of

A sugar tax might also give producers an incentive to innovate and reformulate their SUgerita e TaETg. S

products to reduce the sugar (and calorie} content. The tax, and the publicity around its \9

introduction, may also signal to consumers the possible health effects of excess sugar

consumption. This paper does not consider these two drivers. «

An idealised chain of causation is summarnsed as follows. We use this as a lens to re K%

Figure 2: |dealised chain of causation for potential impact of a sugaria

evidence by economisis in peer reviewed journals, and ask at each point what the\i
impact might be. @
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products encigy density

SREOMERY « _ - Commented [BC71: we need o name figures, Do you want
| to indicate thal this chain of causalion is idealised, and that it
doesn't address the incentive to innovale point or
mooted as part ofa - signaling [l Done. Have dealt with point by changing to
activities funded by the reduce production and consumption, this is a judgment call
though, and may make it too complex. As with addition of
energy density, as this was coming through strongly in WHO
 material,

package along with res
taxation revenue that would be gefierated.
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| between Asian text and numbers
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Commented [BC8]: Does this section need to go earlier in
é/ ; . y : the paper? | think so. Also needs to be rewritten so has more
"N u}r&a Guidance Panel. Policy brief: Options to Reduce Sugar Sweetenad sophisticated framing.

nsumption in New Zealand. 19" June 2014. The Panel includes Dr Gerhard And at least one really accessible reference for each rationale, |
SunddON \ProféSsor Boyd Swinburn, Warren Lindberg, Professer Jim Mann, Professor Cliona N 20 hose who ere interested can follow up. (Il Done. Nead |
Mhutehl\DE Rob Beaglehole, Dain Guttenbeil, Dr Lisa Te Morenga, Professor Elaine Rush, Dr Robyn ittt e bl
ermaih, Herenl Marshall, Mafi Funski-Tahifole. Jo Fitzpatrick, Margle Fepuleai, and Dr Colin ; 5
ikuitonga. They advocate far a 20% excise lax on SSBs with funding used for health promotion | Formatted: Not Highlight
{among other options ). )
12 FI7Z (Fighting Suaar in Softdrinks). It includes Or Gerkard Sundborn (founder). Dr Rob Beaalshole + - - — Formatted: Normal

(Denlist), Professor Rod Jackson (Epidemiologist), Professor Boyd Swinburn (Professar of Global

Health), Dr Simon Thornley (Public Health Physician) and Associgle Professor Tony Merriman

(Geneticist). They advocate for action to reduce the intake of sugary drinks, and help a sympasium on

"Sugary Drink Free Pacific by 20307" in Auckland in February 2014. FIZZ advocates for raising the e

price of sugary drinks through taxes (among other actions). hitp:/iwww fizz orgnz/ ~ Formatted: Font: 10 pt
“* NZMA. Policy Briefing: Tackling Obesity. May 2014, "But we suggesi there are sufficient grounds lo
introduce a tax on sugar-sweelened beverages (SSB) given what is already known about the effecis
of SSB on nutrition and health and the resulls from modelling. Accordingly, the NZMA recommends
that the government formally evaluate the use of fiscal mechanisms to reduce the consumption of
unhealihy food, giving priority to a tax en SSB. We also recommend that any revenue raised through
such a potential {ax be ring-fenced and invesied back into obesily research and prevention

programmes.” p20
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considered compared with the status quo -effect ions sought, Thereare =
other rationales, including politics, patriarchy and power. ..
Market failures mean th rket pri not refl Il th nd benefits of

impact of their consumption. For example, obesity caused by excessive sugar consumption
{noting that some obesity is caused by excess calories not from sugar) has externalites
such as decreased productivity or increased health costs, which are not reflected in the pnce
of high sugar products currently, and therefore consumption is above the socially optimal
level Overconsumption can also be caused by avervaluing present consumption apa

| Formatted: Mot Highlight

- Formatted: Not Highlight

undervaluing future health costs; ™ or lack of information about the negative heallﬁzip/a'c
from over-consumption of high-sugar products, particularly by children '®

rearessivity and unintended consequences. A sugar tax is likely
as any lax set would have a higher burden on low income iﬁhﬁehof é\‘a\, it represgnis
larger nornon of household income. However, whi!e}.hefnan EM cts of the tagm |
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These potential justifications for action, however, are balanced agairtta %&) X

| Formatted: Not Highlight
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| Commented [BC8]: We discussed talking about pecuniary
externalities here.. | but [ to please give context
from chat with Bronwyn] Text gives flavour of pecuniary but

| doesn't specifically mention.

J

| Formatted: Font: 11 pt

'# Joan Gil, Guillem Lopez-Cadasnovas. Toni Mora. “Taxation of unhealthy consumption of food and

Formatted: Normal, Mo bullets or numbering

drinks: An updated literature review”. Hacienda Publica Espanola/Review of Public Economics 207-
(4/2013), 139-240, 121.

'5 |bid.

% |bid,

'" Zhen et. al, “Predicting the effects of sugar-sweelened beverage taxes”. 21

"% Minisiry of Health and Accident Compensation Corporation, 2013, Injury-related Health Loss: A
report frcm the New Zealand Burden of Diseases. Injuries and Risk Factors Study 2006—2016.
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¢ Sugar-sweetened beverages (all beverages containing added sugar, including fruit
juices, sports drinks, etc)
4. All sweetened beverages (all sweetened beverages, including artificially-sweetened)
5. All foods with added sugar .
6. All foods with any sugar,

" Joan Gl Guillem Lopez Cadasnovas, Toni-Mor
gripks-An-updated lierature feview’, Macienda Pul!
L0 5 180 240 131

rheahtby-consumphen-of foad and
v REEw-of Public Econosies 207

30 thid
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- Commented [BC12]: | am not sure about this, but isn't the

case based on broader inequalities than health?
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‘Suggest read something in the econ [it which discusses the
econ approach to equity, and use that to frame the issue.
Equity is something which Ministry staff have a sophisticated
approach 1o, s¢ we need to get the framing right.

Have altered.
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Daone.
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The most commonly-proposed taxes are 1, 3 and 5, as these exclude artificially-sweetened
alternatives, which may encourage consumers to choose untaxed artificially-sweetened
alternatives over taxed sugar sweetened products.

In all of these options, the tax might be applied to the product or to the grams of sugar added
to the product. Another possibility is to only apply the tax to products that contain more than

a stated number of grams of sugar. This might give pr n mers an i v
itch to lower sugar (and calorie) alternatives, for example lower-sugar fruit jui
weetened so er b irinks that fall below the threshold,

A final point is what types of sugar will be subject to the tax. Criticism of added sugar in

any other free sugars which are added.?’ This paper will assume as much. The sfigdity
proposed here are not limited o sucrose but include added fructose, lactos mﬁ hy

\ariation is possible amongst these: for exgn 2 eshold;-so. ;
to-sugar-sweetened beverages h 'i”', g stated pumkerdf ool ’
F C it BROEHEEES—aRE-66 '_ﬁ-'; “"* B—Ho=5) ' 'gf LRRE-E8
SRS O o 1 0 W
3 * = s V S

: v f the food or beverage) or “valoric”
%g b ‘excise tax” (levied on the manufacture

fackffers or when imported®. This is an example of a volumetric, excise tax. GST is an
: & a valoric, sales iax — its levied on consumers af the point of sale, at a rate of 15%
wwwwww {hatjsil is assumed tha
will excise taxes are volumetric. and sales taxes are valoric be-assumed-in this paper.

always volumstica
o

2

St

Excise taxes are almost always volumetrictaxes _while sales {axes are almost always valorie

2 Gary Taubes, “Is Sugar Toxic?", hitp:/lwww.nytimes.com/201 1/04/17/magazine/mag-17Sugar-
L.himl?pagewented=all& r=0

2% Excise and Excise-equivalent Dulies Table (Tobacco
Increase) Amendment Order 2013

Products Indexation and Separate 10% .
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| each sort of tax in New Zealand — &g alcohol tax,
!L csT... [l Cone.

_ - commented [BC18]: Scurce? | didn't know this — are we
§5% sura?
MEK: yeah, from what | read excise taxes always seem to be
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L of a valoric excise or volumetric sales tax.
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Figure 1: Classification of tax types based on how tax is calculated and who tax is levied ony,  _ - - Formatted: Fort; Bold

Types of sugar tax | Formatted: Centered, Indent: First line: 0 cm

How tax is calculated
Volumetric Valoric
. o) @

Taxed by volume of item eofp
e.g $o.10 perlitre of soft drink
products

Tax levied on purchaser at point of sale
ES k e.g. increase in GST on high sugar
manufacirer o i products from 15% to 20%

eSity-fighting purposes. Other jurisdictions, such as various US states, appear to have
historically used them mainly for revenue-raising purposes. although they are being

proposed now for obesity-fighting purposes. [Bronwyn to provide article about Pacific -~ Formatted: Highlight
countries] :
The following table summarises the sugar taxes which are currently in place in a2 selection _— { commented [BC19]: Has someane reviewed the figures in

efvarious countries (ordered from most recently implemented)._This list includes all v [oneties cofyii peecnptins anid e feltuerting dint

« | nomal practice, .. [N ] working on it.
jurisdictions we know of.whmh have |mDIemente_tj_q_b_g__s_tty,_1ggg§t|nq sugar taxe;._ The New { Commented [BC20]: et e
Zealand dollar amounts in the above table have not been adjusted for purchasing power

| MK: Taken from a couple of meta-reviews of sugar taxes
| across the world, as well as other articles and websites
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parity (PPP). The following table converts the nominal NZD values of foreign taxes into
PPP-adjusted versions which account for the differing purchasing power in New Zealand®

Further detail is available in Appendix A.

Table 1: World sugar taxes: size, scope and NZD conversions =~~~ = Formatted: Font§iot Boid

FormatedSi g vex = )

World sugar taxes: size, scope and NZD conversions [Jj

i Eheck style gus ables, and
D te explanat
a -
Coun implemente Tax scope Tax type Tax rate o \ )
try P! G ZSEons fypeS e Crotars \ﬁchynatted. Font 8 pt \l B\\\._./
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| Mexico 2013 salt, sugar and Valoric + pel’ litr & i 4 cus; :;1gzﬂdw because we are assuming
saturated fat) and | volumetric 4 gales = valoric and excise = volymelric (see above),
soft drinks olurnn is important because it allows readers to see at a
\grance what the tax type is without having to glean this by
| reading the tax rate information.
SSBs +
artificially-
F 2012 N 1 1
ol 2 sweetened { ZS ) per

litr
| | beverages ki

' I o

Algeria 2012 EC/() = @

/?‘ — . )
e ” Formatted: Centered

gﬁtre on soft 0.02 0.04 — =)
drinks, — Formatted: Centered

NZ$0.51 per 0.51 1.1
kilogram for
sweets,
NZ$1.30 per 1.3 283

> it § ; Valaric + litre for
volumelric | energy drinks,
sugarifat NZ$1.04 per

threshold kilogram for 1.04 2.27
salty snacks,
flat levy of
NZ$0.05 en =n
<® all b sugsr 0.83 ~ 013, | - Formatted: Font: Font color: Black, English (New Zealand)
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Finiand current form) soft drinks c
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aiy|
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0

% Purchasing power paritles (PPPs) are conversion rates that equalise the purchasing power of
different currencles by eliminating the differences in price levels betwesn countries.
% The above conversions to New Zealand dollars were done using exchange rates during the week

of 7 July to 11 July 2014. (source for exchange rates?) . - Formatted: Highlight
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Mot stated

=
oo ]
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o
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0.18 per litre
(NZ350.01 to
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|
l,

beverages c

sharameuntsinthe above table have not been adjusied for purchasing
powerpariiy RRP—The-following-table-convers-the-nominal-NZD-values-of foreign-taxes
- i ions-which-secount forthe difering purchasing-pewerin-New

Zealand.

¢ Sweetened beverages include both sugar and artificially-sweetened varieties.
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(4420135 200-240. 121

““.4bid-

“dbid:

Sugar taxes: di ion of ic evi Internal Draft - Not Government or Ministry Palicy Version: 151 September 2014 12




Thequestion of-how consumplion-changes-as-prce increasesis-driven by several key
e&en@memmpﬁs—ﬂne&ehsﬂatyeﬁdmand{ﬂem-mameasumihaw-mueh guantity

be-soft drinks and hamburgers: the two-are often purchg sed |
increases. it may;esuitm%nsumptmn decreg
290

P ik t«'ny :

Pass-through rataesmemn e

rahe—eM—means—Hae—p ‘.‘ he-tax—This-is-Aet
nenessarily the-case: Hiohoay & X that o e&mea&eebyless
s t«w S sl e

R-2RE—Svershftagrespeotively- Rass-

AW
@V

: “' erpf falftors including elasiicities of demand and
t

parin-the market: | = *i’ Commented [BC34]: | don't think we need this as a separate
section — much is repeated below in various sections.
Moreover the discussion is not quite pilched at the right level -
neither beginners guide nor sophisticated. So suggest add key
points in brief to evidence section.

Broadly sg nce on sugar taxes falls into two categories. Modelling studies
use d prices consumption patterns to impute price elasticities and estimate the
lical tax-induced price increase. Empirical studies examine the effect of a

Silecho
% I tax or price increase on consumption. This paper will consider both kinds of
Ace

derce. _ - -| Commented [BC35]: The write up does not distinguish
between these now. It needs to 5o that we can judge what is
useful. And needs to draw out key assumptions. | have
suggested, below, additional columns in the lables so that we
can draw this out. [N - I has made astart)

Do sugar taxes lead to increased prices? ‘

Figure 3: |dealised chain of causation for potential impact of a sugar tax (focus on second

_ Formatted: Don't keep with next

arrow)

Increase price | Formatted: Font: 11 pt

of high sugar Y ] |
products : ; ity el e iy

| Sugar taxes: discussion of economic evidence Intemal Draft - Not Govemnment or Minisiry Policy Version. 15+ September 2014 13



| Formatted: Font: (Default) Georgia, 10 pt, Bold
 Formatted: Space After: 0 pt, Don't keep with next

increase price of Reduce production

e

lllg_h sugar products

RS

products

'in a market marke! the —increase in price as r'e,éﬁn'o'f the tax will aép'ehé 65 éa.]p}:ﬁér's """
assessment of the price elasticity of demand. - : This will, in
turn. reflect the availability of substitutes etc.
Elasticity and the role of substitutes and complements in consumer responses A{""“@" Font: 11 P‘(\ \ \j) i

O A | Repmatied: Dopeep Wik et —"
\ i

to a sugar fax

D

changes as the result of a given price change. For example. a PED of
1% increase in price leads to a 0.8% decrease in quantity.

Responses are likely to be more elastic (greater than 1) re

2";;/7
é
E

:

of possible substitutes, and more_inelastic (less than 1) whexe the (_e_‘\aig_fg_,\»\_rg .
substitutes. What consumers substitute to is a indet q the ipPacticha
[ax For example, |f consumers respond to,aﬂ Ry N

Formatted: Font: Bold

‘!\ .m.*:&w hata-price
S JM&_ Al ST HTeaRo thav o PHGE

- - Commented [BC36]: References. [N
ME: Done. )

1 Formagi_e_c!: Font: 11 pt

; 'vuatries *, possibly because the market power conferred on firms by the lack
iion allows prices to be raised with fewer demand repercussions™
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*! Finkelstein, Eric A, Chen Zhen, Marcel Bilger, James Nonnemaker, Assad Faroogui, Jessica Todd |_sure why this only happens with excise taxes though. 4
“Implications of a sugar-sweetened beverage (SSB) tax when substitutions to non-beverage items are

considered”, Journal of Health Economics 32 (2013) 219-239, 276.

means the price will increase by exactly the same amount as the tax. This is not necessarily the
case: the ratio could be less than 1, meaning that price increases by less than the amount of the tax
or greater than 1. meaning that it increases by more than the amount of the tax. These are called
"under-shifting” and "over-shifting” respectively. Pass-through ratios are determined by a number of
factors including elasticities of demand and supply as well as the degree of competition in the market.
33 Finkelstein et. al, “Implications of a sugar-sweelened beverage tax”, 220.-Erg-A—Chen-Zhen-
Marcel Bilger-James-Nonnemaker-Assad Faroogui-Jessica Todd mplications-of a cugar
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as a percentage of the excise tax, prices have been found to rise by (depending on the
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Heoalth-Economics32-12013}1-210-230,226.

34 Celine Bonnet and Vincent Requillart, “Strategic Pricing and Health Price Policies”, accessed via
hitp://neeo.univ.lise1.fr/2844/1/strategic_pricing.pdf, 21.

35 Finkelstein et. al, “Implications of a sugar-sweetened beverage tax”, 226.

3 U, Michael Bergman and Niels Hansen, “Excise Tax Pass-Through on Beverage Prices”, accessed
via http:/iwww.econ ku.dk/Kalender/seminarerepru/epru20032009/bergmanhansen_march2009.pdf
37 Bonnett and Requillart, “Strategic Pricing and Health Price Policies™.

3 Berardri et. al, “The impact of a 'soda tax’ on prices: Evidence from French micro data", accessed
via htp:/fwww jma2014 frifichiers2013/37/soda-tax-bstv-jma.pdf
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iCultural Economisis, Copenhagen, August 24-27, 2005, 10-12.

4 Calculated from authors' statement that 10.8% price increase for soft drinks would lead to
9.5% consumplion decrease

41 Senarath Dharmasena and Oral Capps Jr, “Intended and Unintended Consequences of A
Proposed National Tax on Sugar-Sweetened Beverages to Combat the US Obesity Problem”, Health
Economics 21 (2012), 669-694, 684,

4 Caleulated from authors’ statement that 20% price increase would lead to 45% decrease
in reguiar soft drinks, 14% for fruit drinks and 77% for isotonic drinks

*3 Chen Zhen, Eric A Finkelstein, James Nonnemaker, Shawn Karns, Jessica Todd, “Predicting the
Effects of Sugar-Sweetened Beverage Taxes on Food and Beverage Demand in a Large Demand
System", American Journal of Agricultural Economics 1-25; doi: 10.1093/ajae/aat049, 21-22.

*4 Zhen Miag, John Beghin and Helen Jensen, “Accounting for Product Substitution in the Analysis of
Food Taxes Targeting Obesity”, Health Economics 22: 1318-1343, 1338-40.

5 Richard Tiffin, Ariane Kehlbacher, Matthew Salois, “The Effects of a Soft Drink Tax in the UK,
Heaith Economics (2014), Wiley Online Library, DOI: 10.1002/hec.3046
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6 Anurag Sharma, Katharina Hauck, Bruce Hollingsworth and Luigi Sciliani, “The Effects of Taxing
Sugar-Sweetened Beverages Across Different Income Groups”, Health Economics (2014) Published
online in Wiley Online Library, DOI: 10.1002/hec.3070, 4.3.

7 Finkelstein, Eric A., Chen Zhen, Marcel Bilger, James Nonnemaker, Assad Farooqui, Jessica Todd,
‘Implications of a sugar-sweetened beverage (SSB) tax when substitutions to non-beverage items are
considered”, Journal of Health Economics 32 (2013) 219-239.

4% Matthew Harding and Michael Lovenheim, “The Effect of Prices on Nutrition: Comparing the impact
of Product and Nutrient-Specific Taxes", National Bureau of Economic Research working paper
19781, January 2014.

“% Fletcher et. al, “The effects of soft drink taxes on child and adolescent consumption and weight
outcomes”, Journal of Public Economics 84 (2010) 967-974.

0 Jorgen Jensen and Sinne Smed, “Cost-effective design of economic instruments in nutrition policy”,
International Journal of Behavioural Nutrition and Physical Activity 2007, 4:10, doi:10.1.1186/1479-
5868-4-10
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duce excessive sugar consumption, so heavy consumers of sugar are the group which
would likely be targeted. A tax would likely be ineffective at reducing excessive sugar
consumption at the population level if only low or moderate consumers of sugar responded
to the price increase.

5 Jonas Nordstrom and Linda Thurnstrom, “Economic policies for healthier food intake: the impact on
different household categories”

52 Harding and Lovenheim, “The effect of prices on nutrition”.

52 Miao et. al, “Accounting for product substitution in the analysis of food taxes targeting cbesity”

% Harding and Lovenheim, “The effect of prices on nutrition”, table 7.
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sugar will reduce consumption by more than lighter consumers of sugar. This was found to
occur by Gustavsen, Tiffin et. al and Finkelstein et. al. Consumption responses also vary by
income and family status. Zhen et al. and Sharma et. al both estimated that low-income
consumers would decrease consumption of SSBs by more than high-income consumers,

while Nordstrom and Thunstrom’s sugar tax model saw much larger reductions in added
sugar consumption for households with children than those without them.®® This seems to
indicate that taxes are particularly effective at targeting sugar consumption by children. « @
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this, but speculates that it is due to
substitution effects.
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and juice calories.

The two studies which find no significant effact on calorie intake (both by Fletcher et. al)

diffier from the other studies in some key ways. The Fletcher studies only consider existing
US state soft drink taxes, which are probably less effective than an SSB tax at reducing
calorie intake because other high-calorie beverages (such as fruit and sports drinks) are left

untaxed.

The Fleicher studies-alse-incorporate-enly existing US slale sales taxes: Secondly, aauthors
such as Finkelstein believe_ that US state sales taxes-4hese will not have a significant effect
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anyway because the taxes are too small and sales taxes may not affect purchasing
behaviour because in the USA they are not reflected in the shelf price. The differing
conclusions mav be the result of the differing methodologies rather than a reflection of the

true efficacy of an SSB tax.

Nevertheless, whether a tax-induced SSB consumption decrease will lead to a decrease in
total calories and by how much is still not clear based on this evidence.

Tax on added sugar

There is not a large amount of good economic evidence on the effect that an added-sugar

tax would have on total calorie intake.

(
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% Harding and Lovenheim, “The effect of prices on nutrition”,
57 Miao et. al, “Accounting for product substitution in the analysis of food taxes targeting cbesity”

5¢ Jonas Nordstrom and Linda Thurnstrom, “Economic policies for healthier food intake: the impact on
different household categories”

Sugar taxes: discussion of economic evidence

Internal Draft— Not Government or Ministry Palicy

WVerston: 151 September 2014

21

Y

o)

mented [BC50]: Table — as above

first cut,

to check figures and description of assumptions etc]

- Formatted Table

actual evidence for this or is it an assumption?

- Commented [BC51]: By who? Authors consider? Is Lthere

MK

This is the authors’ speculation as to why the added-sugar tax
is sa much more effective than the other types modelied,

Formatted: Centered

_ Formatted: Centered

Commented [BC52]: We are precise elsewhers — am

T assuming insufficient information for iracisiun? This is where

context column would be helpful.

=l

- Formatted: Centered

_Formatted: Centered

{ Formatted: Centered

'LFormau:ed: Centered




MINIS

HEALTH

MASATL HAVORA

| a net 5% increase

| in fat consumption
and a net 10%
average increase
in total kilojoules.
However the

| increase in kJ may

| just be because this
package includes a
subsidy for fibre. If
the fibre subsidy
were removed this

may not be the C
case. éf\

§ugar tax would < M is vewiat e thitk. | feel that it is imponant to mention |
induce some b fibra woecause this would alter the effect of the tax
substitution > J

WUwa think or what they say? ]

towards ot

Jensen and

Denmark Volumetric
Smed (2007)5¢ | =S0max —Q
\% i

> - - Formatted: Centered
' Formatted: Centered

= -I Commented [BC54]: Sugges! this forms part of a short
| sentence, immediately after the sub-heading.
| MK: Done

- = = Commented [BC55]: This implies we are advocating fora
tax, rather than trying to neutrally assess evidence.
MK: wording changed to avoid this.

4

_ - - Commented [BC56]: This section does not include quantities
as other sections do. Suggest add in 2 — 3 sentences ora
short table. Are there other studies?

| MK: Done.

rSharma et. al (2014) and Zhen et. al (2013) found that the caloric reduction would be
much greater for low income consumers than for high income consumers. Zhen found that
the calorie reduction would be more than twice as large for low-income consumers (13.2keal,
or 55kJ per day) than for high-income consumers (5.6keal or 23kJ per day). Sharma finds
that reductions in consumption and bodyweight are highest for low-income consumers

(mean reduction of 0.4 kg for low-income versus jusl 0.228 kg for high-income) through

% Jorgen Jensen and Sinne Smed, “Cost-effective design of economic instruments in nutrition policy”,
International Journal of Behavioural Nutrition and Physical Activity 2007, 4:10, doi:10.1.1186/1479-
5868-4-10
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which it may be inferred that low-income groups experience the greatest reduction in overall
calorie consumption —mere-thar-twice the size-inthe latier study,

Sharma et. al (2014) also found that the reduction would be much greater for heavy
consumers than for low and moderate consumers._For an average consumer of beverages,
the tax was projected to reduce calories by 10.678k.J per vear, but for heavy consumers

Y

(those at the 95" percentile of consumption), the reduction would be 54,494kJ per vear. - Formatred} Subefsennt
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monitoring to

Another issue is whether an excise (volumetric) tax or a sales (valoric) tax would be
preferable, if government intervention is warranted. A volumetric tax may be preferable
because it might be more effective at discouraging bulk-buying. Bulk purchases are cheaper
per unit than non-bulk purchases, so under a valoric tax smaller non-bulk purchases will
experience a greater increase in per-unit price. This would incentivise people towards bulk
purchases. Under a volumetric tax, the per-unit price will increase by a uniform amount so

%% Harding and Lovenheim, “The effect of prices on nutrition”.
¥1 Miao el. al, “Taxing sweets: Sweetener input tax or final consumption tax?" Contemporary
Economic Palicy vol. 30 no. 3 July 2012, 344-361.
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that this incentive will not exist as a result of the tax (although it may still exist as a result of
the cheaper total price).

Excise taxes are also likely to over-shift, while sales taxes will under-shift (see above).
Over-shifting may be preferable because this means a price increase of the same size can
be achieved with a smaller tax, thus mitigating some of the tax-induced inefficiency. This

would be one ground for preferring an excise tax over a sales tax. @
Another disadvantage of a sales tax is the effect it might have on the tax system. New

Zealand already taxes high sugar items, along with other goods and services, at a single

GST rate of 15%. Using a sales tax would require the GST to be raised for the taxed

products. The introduction of exceptions like this would undermine the integrity of New

Zealand's GST system. With an excise tax, the GST could be left at 15% becausg
would be levied on manufacturers before GST is imposed.

Size of the tax
Finally, there is the question of how large the tax sheuld a tg\*& if implerapte 1b
For anthe SSB tax, the modelling literature and publi Ith\s@e(ntators gern

or sales model. Ideally, if an SSB tax was.d

marginal benefit of the tax equalsthe\ma prmation gaps that
prevent this analysis from oacu il’@ ArDIA hether to use an
iterative approach, and@radually incresse the tz 555 how consumers are
responding to it, a; j

modelled by Nordstrom and Thurnstrom (2011) was much
NZ$0.03) per gram of added sugar.®

is only the case if there are non-linear demand responses. . Fletcher et. al " Commented [MOHS577: Im nct convinced by this. s also
. ‘ . T u " aboul determining what calorie reduction or consumptionr
inted out that proponents of large taxes implicitly rely on a “threshold effect™, where FadliCtir o chestiy radtictbh We Gt Bd Weriike
must be above a certain size before it begins to significantly affect consumption.®® It is backwards to determine the level of the tax to meet that, and
" i + . using an iterative process to get to that, A linear response
not clear whether such effects exist. Only one study explicitly investigates the existence of maters 100 - e.g. @ 20% change in price, leading lo 2 20%
non-linear demand, and found no evidence that it existed for soft drink taxes.** It certainly reduction, or 10% change in price through tax, leading to a

| 10% rei;lucﬁon_

seems plausible that non-linear demand could exist: for example, a large tax might attract
much more media attention than a small tax, which would make consumers much more
cognisant of the large tax and reduce their demand by proportionally more. However, it

€2 Exchange rate calculated on 21/08/2014. NZD amount is not PPP-adjusted,

®2 Fletcher et, al, “The proof is in the pudding: Response to Chaloupka, Powell and Chrigui”, Journal
of Policy Analysis and Management, vol. 30, no. 3, 664-665 (2011},

® Fleicher et. al, “Non-linear effects of soda taxes on consumption and weight outcomes”, Health
Economics (2014), published online in Wiley Online Library. DOI: 10.1002/hec.3045
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would be important for further research to be conducted in this area should a tax be

proposed in New Zealand.

Table 6: Tax type — options for policy makers if a sugar tax is progressed

Tax type — options for policy makers

| SSB tax. Tax would include
SSBs only. Narrower scope
| may allow more substitution
| to ather unhealthy

| beverages or foods. Scope
| relatively easy to define

| because it is clear what

| SSBs are. Administrative

| costs could be lower

| compared to added sugar

| tax.

“Optio

would include all foods and @ «
beverages with added
sugar. May be more

Added sugar tax. Tax

effective and efficient. M&
be politically less feagib

due to wider gow
Administrafi

o

P}
| Excise tax. An excise \
(volumetric) tax is levies

pfex. May undermine
integrity of GST system.

SEn taxmy
$O0\1Q and NZ$0.20 per
of the-beverage

sted for PPP). It may
= preferable to start on the
lower end of this range to

| avoid unnecessary

It is less clear what the
magnitude might be for an
added-sugar tax. Assuming
a 355ml can of Coca-Cola
has 39 grams of sugar, then
NZ$0.00125 per gram of
sugar would work out to a
tax of NZ$0.137 per litre, in
the middle of the above
range, for that particular
beverage.

A frequent criticism of sugar taxes is that they are likely to be regressive. Not only do low-
SES households spend a higher proportion of their income on foods (including high sugar
foods), they may also spend more on high sugar foods in absolute terms. United States
data shows that socioeconomic status (SES) is related to consumption of unhealthy foods,
with low-SES households consuming more of these items.®® This means that low-SES
households are likely to pay a higher proportion of their income in tax.

% Adam Drewnowski and SE Specter, “Poverty and obesity: the role of energy density and diel costs”,

Am J Clin Nutr Junary 2004 vol. 79 no. 1 6-16. Accessed via
hitp:/fajen. nutrition.org/content/79/1/6.long
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This regressive effect has been found in studies by Madden,®® Finkelstein,’” Sharma,® and
others. The studies are divided on which type of tax is likely to be more regressive: the
study by Sharma et. al finds that a valoric (sales) tax would be more regressive than a
volumetric (excise) tax, while the Finkelstein study finds the opposite.

Although the financial effects of the tax will likely be regressive, the health gains may be

progressive.® Calorie reductions have been found to be higher for low-income households,
leading to greater weight loss for these groups.’® Policymakers may wish to view the
regressivity question as a trade-off: is it worthwhile to subject low-SES households to a
regressive financial effect in the short term so that progressive health benefits will accrue i
the long term?

than their non-Maori counterparts to consume 3 or more soft drinks per
was no difference between Macri and non-Maori males.”" Similarly
significantly more likely to be high consumers of soft drinks tha
important are the age and gender gradients: younger peop
well as geiting a higher proportion of that sugar from b
total sugar than females across all age groups, ang
and sweets.”* The equity impact is therefo
consideration should also be given to ;

Effects on obesity and health

take from sugar consumption.
sulting from excessive sugar

é/ Movarly Effects of a Fat Tax in Ireland”, Health Economics 2013, published
ine Library, doi:10.1002/hec. 3006, 4-5,

{n et."al, "Implications of a sugar-sweetened beverage tax', 226.

. al, "The effects of taxing sugar-sweetened beverages across different income groups™,

“Zhen et. al, “Predicting the effects of sugar-sweetened beverage taxes”, 21.

'@ Sharma el. al, “The effects of taxing sugar-sweetened beverages across different income groups”,
Table X.

7' Ministry of Health, “A Focus on Maori Nutrition: Findings from the 2008/09 New Zealand Adult
Nutrition Survey", accessed via hitp://www.health.govt.nz/publication/focus-maori-nutrition

2 Ministry of Health, “A Focus on Pacific Nutrition: Findings from the 2008/09 New Zealand Adult
Nutrition Survey”, accessed via hitp://www.health.govt.nz/publication/focus-pacific-nutrition

73 Ministry of Health, “A Focus on Nutrition: Key Findings of the 2008/09 New Zealand Adult Nutrition
Survey', 76-80. Accessed via http://www.health.govi.nz/system/files/decuments/publications/a-focus-
on-nutrition-v2.pdf.

4 Ministry of Health, “A Focus on Nutrition: Key Findings of the 2008/09 New Zealand Adult Nutrition
Survey", 76-80. Accessed via http:/iwww.health.govt.nz/system/files/documents/publications/a-focus-
on-nutrition-v2.pdf.

"5 Hill et. al, “Obesity and the environment: where do we go from here?”, Science val, 299 (2003),
853-855.
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evidence presented above indicates that calorie decreases from a sugar tax would probably
be smaller than that, depending on the level that it is set at.

A number of studies employ a rule of thumb that 3500 calories is equal to 1 pound of body
weight (32,220 kJ = 1kg).”® This implies a tax-induced average per-capita weight reduction

of 0.7 kg per year, 0.7 to 1.2 kg per year, or 0.293 kg per year depending on the modelling
study.” Other studies have found that a tax would have little effect on weight,"® although
this is likely because the substitution effects prevent calorie reduction, rather than calorie
reduction not leading to weight loss. On the other hand, many authors have noted that the
3500-calorie rule is likely far too simplistic and does not adequately capture the subtleties

the relationship between energy intake and weight. ¥ This may lead to overestimate
how much weight loss will result from a tax.

Reducing population weight will likely bring down rates of obesity and obe
diseases. Rose (2008, orig 1992) estimated that if the average weight.in

reduced by one quarter, due to changes in social norms arg g
overweight and obese.® The New Zealand health s from diabeles, hypertel

as. Akeyissueis
t upon the success or otherwise

ds believed to be because New Zealand is less wealthy on a
ers respond more strongly to changes in the price of non-
* Higher PED indicates that a tax may have a larger impact on

MMIG of thumb is used in Hill et. al (2003), Dharmasena and Capps (2012}, and others.

7 Weight figures come from Finklestein (2013), Dharmasena and Capps (2012) and Sharma (2014)
respectively. Note that Finkelstein uses a more recenl methodology instead of the 3500 calorie rule.
8 C.f. Gelbach et. al, “Cheap Donuts and Expensive Brocolli: The Effect of Relative Prices on
Obesity", accessed via

hitp:/www law yale edu/documents/pdff/intellectual_LifelJKlick_Cheap_Donuts.pdf. See also Fletcher
et, al (2014).

78 Martijn Katan and David Ludwig, “Extra Calories Cause Weight Gain But How Much?”, accessed
via hitp://www.foodpolitics.com/wp-content/uploads/JAMA. pdf

52 Rose, G. Rose's Strategy of Preventive Medicine. 2008. Oxford University Press, New York.

81 Lal et. al, Aust NZ J Public Health. 2012; 36:550-6

2 Cliona Ni Mhurchu et. al, "Food Prices and Consumer Demand: Differences across Income Levels

and Ethnic Groups”, PLoS ONE 8(10):e75834. doi: 10.1371/journal. pone.0075934
82 |bid.
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Itis also possible that CPED — the pattern of substitution resulting from the tax — could be
differentin New Zealand. There is evidence showing a significant complementary
relationship between SSBs and pastry products (such as pies) in New Zealand, so an SSB
tax may also bring down consumption of these products.® Conversely, SSBs and
pork/poultry products are substitutes, meaning that an SSB price increase would raise
consumption of these (potentially higher calorie) meats.* There appears to be only one

sfudy which investigates food PED and CPED in New Zealand, so it would be useful to
obtain additional research on this issue. Practical examples could also be considered, for
instaneinstance, whether individuals would still choose to purchase a pie, but consume it « j

with a diet soft drink instead.

Germany or Sweden to purchase high sugar items without Danish taxe
obvious reasons this is not possible in New Zealand, and while cons
theoretically have untaxed food and beverages shipped in fram
prohibitively expensive.

Finally, the structure of New Zealand grocery mat

land food policies is discussed in

ptax would be used in. Only supermarkets or Formatted: Highlight
astfood and takeaways, food markets etc. Likely to

With the SSB tax, depending on how it is defined, the only way to avoid the tax might be to
remove all sugar from the item so that it is no longer a sugar-sweetened beverage. This
could be relatively difficult. Under the added-sugar tax, even a small reduction in sugar
content would still reduce the tax paid, because the tax is calculated by unit of added sugar.
Making a small decrease in sugar content is likely to be much more straightforward.

On the other hand, reformulation can also have negative effects. In Mexico, the introduction
of the sugar tax led a major soft drink manufacturer to switch to using high-fructose corn

* |bid.
%5 |bid.
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syrup instead of sugar, which has a potentially worse health impact.?® This illustrates the
possibility that manufacturers could replace sugar with even more unhealthy substitutes in
order to limit tax exposure and carefully consider the scope of the tax.

Itis also possible that a tax may induce some black-market manufacture of SSBs or high

sugar foods, although the tax would probably have to be very high indeed to justify the

investment of time and money required to do so. This would depend on the specific details of

how the tax is targeted.

One potential problem which is unique to the added-sugar tax is that it may reduce @
consumption of other beneficial nutrients. An SSB tax has been so widely mooted partl

because SSBs are considered fo be nutrient-poor,”” so reducing their consumptio ¥

harm overall nutrition. However, an added-sugar tax would reduce consumptien

with added sugar, some of which could have important nutrients in them
negative health effects in spite of the decrease in sugar consumption

be undertaken into it.

Measurement difficulties

Measuring the success of a sugar tax may
intake stemming from excessive sug
proxies for this.

utrition surveys: These provide a detailed breakdown of
ng many other things) by age, ethnicity, SES, and other
Id be an excellent way to understand whether the tax is having its
of reducing excessive consumption. However, they are conducted
frequently (last one was in 2008/09), which means (1) it would take a long

ve before data becomes available to show the effect of the tax, and (2) it is more
difficult to see if consumption changes are a result of the tax, or of other factors
which have occurred in the time since the tax was implemented.

e Obesity rates: Lowering sugar consumption through the tax might be intended to
reduce calorie intake. A flow-on effect of this is that obesity rates would hopefully
decline. Looking at the change in obesity prevalence in New Zealand may therefore
indicate the effect of the tax. Again, though, it will be difficult to determine how much

# Laura Cornelsen et. al, “Why fat taxes won't make us thin", Journal of Public Health 36(2), 2014,
accessed via hitp://jpubhealth.oxfordjournals.org/content/early/2014/05/21/pubmed . idu032 long

¥ Ni Mhurchu et. al, “Twenty percent tax on fizzy drinks could save lives and generate millions in
reveriue for health programmes in New Zealand”, New Zealand Medical Journal 14 February 2014,
Vol 127 No 1389, 92-95.
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of the change is due to the tax and how much is due to other variables, for example
an increase in the use of active transport methods.

Choosing an appropriate method for measuring the success of the tax is therefore an
important consideration for policymakers. One option might be to set up a dedicated survey
{with observations timed to be before and after implementation) to measure this, although it

would be more cost effective to build on existing mechanisms where possible. @
Another problem is the significant time lag between consumption changes and weight |oss.
Even if a decrease in caloric intake is identified, it may take a long time before this translates K;

into a measurable decline in obesity or BMI across the population.

Unintended consequences could also be measured for, for example increase in sdd
levels if consumers substitute away from high sugar products to high salt sa

5. Conelusion

This paper has considered the impact and implications of béth an x &nd a tg
added sugar. There is some evidence that these co

switch to buying untaxed high-calorie
calorie intake. On the other hangd

icrease their buy-in and potential behaviour change o ) ) 'Commented [MOH59]: Next step: Would be useful to be
more specific here. e.g. specific percentages and dollars,
possible thresholds per grams of sugar, locations where tax

everal areas exist where further research would be useful before a tax was considered for might be applied,

implementation. These include the potential presence of non-linear demand effects, New
Zealand-specific PED and CPED. and possible effects of an added-sugar tax on total
nutrient intake.

Table 7:
What we know What we don't know
Taxes likely to lead to consumption How total calorie intake will change as a
decreases for the taxed goods. result of the tax: substitution effects are still

not clear. If consumers simply substitute to
other high-calorie items, there will probably
be little change in total calories.
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Calorie decrease will probably lead to some
weight decrease.

How substitution patterns differ in NZ
compared to overseas. If thereis
substantial difference, then overseas
studies may be of little use.

Excise tax may be better than a sales tax
because it discourages bulk buying, is more
likely to overshift, and does not impinge on
GST integrity.

Whether the added-sugar tax would
unintentionally reduce consumption of other
beneficial nutrients. This could mean that
overall health effects might be negative in
spite of calorie reductions.

Taxes seem to be effective at targeting
heavy consumers of sugar and low-income
CONSUMers.

Nutrient-based added-sugar tax probably
more efficient and effective than product-
based SSB tax. On the other hand it may
have downsides such as greater
administrative complexity.

Whether there are non-linear demand
effects. This has relevance for the size of
the tax.

| How the impact of the tax could bg

Tax probably financially regressive,
although health benefits may be
progressive.
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Appendix A: Additional information about international practice «%& ?’ @ E 3

Hungary

Hungary passed a tax on foods and beverages high in sugar (as well as other diefa
undesirables such as fat and caffeine) in 2011. This tax combines both volufbe-and\pfic
based measures. The value of the tax depends on the type of produgt. %

prepackaged sweetened products and NZ$1.30 per litre for e
NZ$1.04 per kilogram for salty snacks.

France

France's tax was passed.i
non-aleoholic beverage

flavoured wate e ta

works out t 072 e
manyf : € tax).”!

Finland %

g nks for several years, butin 2011 this was raised

ew taxes on confectionery products. The excise tax on soft
075 euros (NZ$0.12) per litre (previously 0.045 euros), while the
was introduced at a rate of 0.75 euros (NZ$1.16) per kilogram,® and

O\¥95 euros (NZ$1.47) in 2012.%

n . The tax applies to all

as soft drinks, fruit drinks and
11.07) per hectolitre, which
(NZ$0% rlitre.* This is paid by the

%8 Tiago Villanueva, “European nations launch tax attack on unhealthy foods”, CMAJ vol. 183 no.17,
accessed via hitp:/f'www.cmaj.ca/content/183/17/E1229.short

° Catherine Cheney, “Battling the Couch Potatoes: Hungary Introduces ‘Fat Tax"™, Der Spiegel online,
accessed via hitp://lwww.spiegel.definternational/europe/batiling-the-couch-potatoes-hungary-
introduces-fat-tax-a-783862.html

‘¢ OECD Obesity Update 2012, accessed via http:/iwww.oecd org/health/49716427 pdf, 4.

1 |bid.

2 |bid.

£ Joan Gil, Guillem Lopez-Cadasnovas, Toni Mora, “Taxation of unhealthy consumption of food and
drinks: An updated literature review", Hacienda Publica Espanola/Review of Public Economics 207-
(4/2013), 199-140, 125,
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Mexico instituted a comprehensive ‘fat tax' in 2013, which applies to both food and
beverages containing excessive levels of sugar, fat and salt. Foods which are high in sugar,
salt or saturated fat are subject to an 8% levy, and SSBs attract further attention in the form
of a 1-pese (NZ$0.087) charge per litre of the beverage.™

Mexico's tax differs slightly from those in France and Hungary in that it is partially valoric —

high sugar foods are taxed on a price basis (8%) rather than by the amount of sugar they
contain. However, the SSB component remains volumetric with the 1 peso-per-litre charge. E@ @

Pacific Islands (Fiji. Samoa, Nauru, French Polynesia)

include excise taxes on

French Polynesia introd =
ate tax on ice cream. The SSB

SSBs, import taxes on

ending machines), but the variation in the rates and types
taxes in the US described as an inconsistent 'patchwork’, %
The curref SSBaXES e US are generally considered to be too low to significantly affect

afi as'a public health measure,'®

?ﬂ
er, the USA may be on the verge of intreducing its first explicitly obesity-targeting
B taxes: the cities of San Francisco and Berkeley will vote on the implementation of

o4 Sarah Boseley, “Mexico to tackle obesity with taxes on junk food and sugary drinks”, The Guardian,
accessed via http://www.theguardian.com/world/2013/nov/01/mexico-obesity-taxes-junk-food-sugary-
drinks-exercize

# Anne Marie Thow et. al., “Taxing Soft Drinks in the Pacific: Implementation Lessons for Improving
Health”, Health Promotion International 26(1), 55-64, 57-88.

% |bid, 58.

7 |bid. 59.

% Chriqui et. al, "A typology of beverage taxation”, 416.

%8 Judy Jou and Win Techakehakij, “International application of sugar-sweetened beverage (SSB)
taxation in obesity reduction: Factors that may influence policy effectivenass in country-specific
contexts”, Health Policy 107 (2012) 83-80, 86.

190 |bid.
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obesity-targeting SSB taxes later this year. The proposed taxes are a “penny per ounce” in
Berkeley and "two cents per ounce” in San Francisco.'?" This translates to NZ$0.40 per litre
in Berkeley and NZ$0.80 per litre in San Francisco (assuming 1 gram = 1 millilitre and
exchange rates at 10/07/2014).

These taxes seem extremely high compared to those in Hungary, France and the Pacific,

butit should be borne in mind that these cities are among the wealthiest in the USA and

have per-capita GDPs well above the US average (which is already very high). This

highlights the need to ensure that tax rates are adjusted for purchasing power in the « @

countries they are implemented in.

Norwa K%
Norway taxes sugar and chocolate products at a rate of EUR0.86 per kilogra j

equates to NZ$1.33."% This tax is long-standing and was introduced in 9 399 %

taxes sweetened beverages at a rate of NZ$0.53 per litre.®®
Ireland @
1975=1992. i 0
(i 995 rates,
as die*to a number

nt and economic growth, though some have noted
sumers simply drove to nearby Germany or Sweden in

191 Candice Choi, “Soda tax's last stand? Bay Area preps for showdown’, Sacramento Bee, accessed
via hitp://www.sacbee.com/2014/07/08/6540838/soda-taxs-last-stand-bay-area.html

192 Gil el. al. “Taxation of unhealthy consumption of food and drinks™, 125.

193 Chrigui et. al, “A typology of beverage taxation”, 417.

19¢ |bid.

1°% Bahl R, Bird R, Walker MB. “The uneasy case against discriminatory excise taxation: soft drink
taxes in Ireland.” Public Finance Rev 2003; 31: 510-33 doi: 10.1177/1091142103253753.

' Caroline Scotl-Thomas, ‘Denmark to scrap decades-old soft drink tax”, accessed via
hitp:/fwww.foodnavigator.com/Legisiation/Denmark-to-scrap-decades-old-soft-drink-tax

197 Chriqui et. al, “A typology of beverage taxation: Multiple approaches for abesity prevention and
obesity prevention-related revenue generation”, Journal of Public Heaith Policy (2013) 34, 403-423.
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Latvia has an excise tax on beverages (including water) with added sugar or sweeteners.
This is levied at a rate of LVL5.20 per 100 litres (NZ$0.11 per litre).'®®

Guatemala places a tax on the distribution and preparation of carbonated (including diet)
beverages, sports drinks, fruit juices and bottled water. This is charged at rates which vary

from GTQO.18 per litre (NZ2$0.03) for carbonated beverages, GTQO0.012 per litre ($NZ0.02) @

for sports drinks, and GTQ0.10 per litre (N2$0.01) per litre for fruit juices.’™® é\

198 |pid.
%2 Ibid.
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An increasing number of econometric studies have been conducted into the relationship
between sugar (especially SSB) taxes, consumption levels, and obesity. The majority of

Appendix B: Detailed discussion of modelling and empirieal studies
Modelling studies @ @«

consumption in Norway, differentiating between low, moderate
It found that a price increase (in the form of doubling Norway!

dy utilises a similar Almost |deal Demand Systemn (AIDS) model to
o different proposed SSB taxes: a 20% sales (valoric) tax and a
20/L tax, modelling the impact on consumption, body weight and tax burden
dium and high income consumers. The valoric tax was estimated to reduce
sufnption of the taxed beverages (regular soft drinks, cordial and fruit drinks) by 11.5%,
33.2% and 25.5% respectively."® This would lead to an average reduction of caloric intake
of 10,678 kJ per year, which translates into an average yearly weight reduction of

110 Geir Gustavsen, ‘Public Policies and the Demand for Carbonated Soft Drinks: A Censored
Quantile Regression Approach”, paper prepared for the 11" congress of the European Association of
Agricultural Economists, Copenhagen, August 24-27, 2005, 10-12.

1t Senarath Dharmasena and Oral Capps Jr, “Intended and Unintended Conseguences of A
Proposed National Tax on Sugar-Sweetened Beverages to Combat the US Obesity Problem”, Health
Economics 21 (2012), 669-694, 684.

172 |bid, 689.

113 Anurag Sharma, Katharina Hauck, Bruce Hollingsworth and Luigi Sciliani, “The Effects of Taxing
Sugar-Sweetened Beverages Across Different Income Groups”, Health Economics (2014) Published
online In Wiley Online Library. DOI: 10.1002/hec.3070, 4.3.
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0.293kg."™ The effects on consumption and body weight appear to be progressive, with the
low-income cohort projected to have the largest decreases in consumption and body
weight.”"®

The volumetric tax was projected to lead to lower decreases in consumption of soft drinks
and fruit drink, but higher decreases in consumption of cordial (due to the fact that cordial is

often purchased in large-volume multipacks). The high caloric content of cordial means that
the volumetric tax was expected to lead to greater weight reductions, although the
researchers note this will not always be the case in principle.'’® [ I: :
A 2013 study by Finklestein et. al. incorporated the possibility of substitution to non- K%
1

beverage items brought on by an SSB tax. This is an important expansion upon
previous two studies which only considered substitution between beverages. Th

approximately 4.7%, leading to a cumulative weight loss of 2.9lbs (
Moreover, substitution effects appeared io be limited; some sub
found, but there was no evidence of substitution to high sugah fo

Another 2013 study (Zhen et. al.) again utilised a
effect of SSB taxes. Similarly to the 2013 Fipkie

: 18 g'low and high-income groups
although the-health gains are progressive, the financial effect of the
y oW incomegol would not only pay a higher proportion of its income
igher absolulelvalug per household,"®

hristiane Schroeter attempted to estimate the value of

researchers note that while this “seems like a large amount’, further research is needed to
determine what consumers’ WTP actually is. Moreover, this study does not account for

14 Ibid, 4.3-4.4.

115 |bid, 4.5.

V€ Ibid, 4.7.

7 Finklestein et. al., “Implications of a sugar-sweetened beverage tax”, 225.

'8 Chen Zhen, Eric A Finklestein, James Nonnemaker, Shawn Karns, Jessica Todd, “Predicting the
Effects of Sugar-Sweetened Beverage Taxes on Food and Beverage Demand in a Large Demand
System’, American Journal of Agricultural Economics 1-25; doi: 10.1093/ajae/aat049, 21-22.

18 Ibid, 21.

2% Jayson Lusk and Christiane Schroeter, *When do fat taxes increase consumer welfare?”, Health
Econornics 21: 1367-1374 (2012), 1370.
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welfare effects outside of the individual consumer (e.g. through the correction of
externalities) and assumes perfect rationality of consumers (so time-inconsistency is not an
issue)."”' These issues seem to limit the validity of its conclusions, as those two exclusions
are precisely the two strongest economic justifications for a sugar tax.

Arecent (2014) study investigated the effects of SSB taxes while accounting for non-linear

demand responses, finding that the effect of the tax on BMI would be ‘small in magnitude

and not statistically significant.?2 A different study in the same year examined the effects

of a soft-drink tax on low, medium and high consumers of these products and found that « @

although the effect is 'not as clear cut as might be expected’, the net impact on caloric intake
is likely to be small.’® However, the authors note that several variables can influence
effectiveness of a tax, including the types of beverages to which it applies (if it J' 2
beverages, the effect on caloric intake is lessened) and the exact nature of
complement/substitute relationships between items.'*

The above studies consider the impact of soft drink and SSB ta
obesity. But what about the broader category of sugar tax
and Chaloupka in 2009 reviewed a number of earlier

ugar tax. It found that although a sugar
gar'consumption, it would induce increases in
es such as butter and other dairy products. 2

21 |bid, 1372-73.
122 Jayson M Fletcher, David Frisvold, Nathan Tefft, “Non-linear effects of soda taxes on consumption
and weight outcomes”, Health Economics (2014), Wiley Online Library, DOI: 10.1002/hec. 3045, 2.3.

124 |bid.

2% Lisa Powell and Frank Chaloupka, “Food Prices and Obesity: Evidence and Pclicy Implications for
Taxes and Subsidies”, The Milbank Quarteriy, Vol. 87, No. 1, 2009, 229-257, 249.

128 Jorgen Jensen and Sinne Smed, “Cost-effective design of economic instruments in nutrition
policy”, International Journal of Behavioural Nutrition and Physical Activity 2007, 4:10,
doi:10.1186/1479, 5.

127 Zhen Miao, John Beghin and Helen Jensen, “Accounting for Product Substitution in the Analysis of
Food Taxes Targeting Obesity", Health Economics 22: 1318-1343, 1338-40.
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Another very recent study (2014), published by the National Bureau of Economic Research
inthe USA, utilises a demand system model to simulate tax impacts. This study is
particularly notable for its very large data set (over 123 million food purchase transactions)
and novel method of partitioning products into nutritional clusters. A 20% soft drink tax was
found to lead to a 4.84% reduction in total purchased calories, while a 20% SSB tax led to a

reduction of 8.4%. A 20% tax on sugar led to an even larger caloric decrease of 18.54%.
The researchers consider that the broader taxes are more effective because their wide
scope limits the possibility of substitution to other unhealthy foods.'2® « @

Few studies focus explicitly on the supposed regressivity of sugar taxes, although one 201
paper investigates the effect of fat taxes (including, but not limited to, sugar and SSB ta
on various poverty measures and attempts to reach a conclusion on the question e

notes that this regressivity could be ‘almost completely mitigated' if.

Y
low-income households were implemented.'”® The feasibility of may b
called into question, however, due to the difficulty in definin ic L ‘lov
income' and the heterogeneity of sugar consumption-p st them
Empirical evidence

yare employed (such as
gar and SSB taxes have

- en removed SSB taxes, it provided a natural
et. al to investigate the relationship between taxation and

tudies focusing on US states have found the opposite. One paper
the relationship between state soft drink taxes and population BMI over 16 years

128 Matthew Harding and Michael Lovenheim, “The Effect of Prices on Nutrition: Comparing the impact
of Product and Mutrient-Specific Taxes”, National Bureau of Economic Research working paper
18781, January 2014,

2% David Madden, "The Poverty Effects of a Fat Tax in Ireland”, Health Economics 2013, published
online in Wiley Online Library, doi:10.1002/hec.3008, 4-5.

'* Bahl R, Bird R, Walker MB. The uneasy case against discriminatory excise taxation: soft drink
taxes in Ireland. Public Finance Rev 2003; 31: 510-33 doi: 10.1177/1091142103253753.

'#' Anne Marie Thow, Stephen Jan, Stephen Leeder and Boyd Swinburn, “The effect of fiscal policy
on diet, obesity and chronic disease: a systematic review”, Bulletin of the World Health Organisation
2010, doi: 10.2471/BLT.09.070987
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snack tax) with New Hampshire (no tax) and found no relationship between the tax and
obesity prevalence. ™

Yet another US study looked specifically at the impact upon children's BMI: it found that
existing soft drink taxes were unlikely to impact upon the BM| of children as a whole, though
they appear to be much more effective among low-income and overweight groups.'™ One

paper by Lin and Smith (2010) notes that SSB sales taxes in the USA may be of limited use
as evidence either for or against a sugar excise tax, because US sales taxes are not
included in the shelf price and therefore consumers may be unaware and less responsive to « @

those taxes.'™ Excise taxes, on the other hand, would be included in the shelf price.

A 2009 paper published by the National Bureau of Economic Research looked at the

relationship between food prices and BMI, finding that the short-term effects offeqd p {oes
on body weight were 'very modest, although there would be significant gff¢ >
term (c. 30 years). The researchers suggest that this means fat taxs DE %

through a sugar tax), on

small and the authgrs s
population B < :

effective means of altering

132 |bid,

'3% Roland Sturm, Lisa M. Powell, Jamie F. Chriqui and Frank J. Chaloupka, “Soda Taxes, Soft Drink
Consumption, And Children's Body Mass Index”, Health Affairs, no. (2010): doi:
10.1377/hlthaff.2009.0061

'3+ Bing-Hwan Lin and Travis Smith, “The Effects of a Sugar-Sweetened Beverage Tax: Consumption,
Calorie Intake, Obesity and Tax Burden by Income”, paper selected for presentation at the
Agricultural and Applied Economics Association 2010, July 25-27,4.

'3 Dana Goldman, Darius Lakdawalla, Yuhui Zheng, ‘Food Prices and the Dynamics of Body
Weight', National Bureau of Economic Research, Working Paper 15096, accessed via
hitp:/iwww.nber.org/papers/w15096.pdf, 16.

1% Jonah Gelbach, Jonathan Klick, Thomas Stratmann, “Cheap Deonuts and Expensive Brocolli: The
Effect of Relative Prices on Obesity", Sucial Science Research Network. Available: hitp//papers. ssm.
com/sol3/papers. cfm (2007).
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curbing intake of sugar and other unhealthy foods:

Appendix C: How would a sugar tax interact with existing policies?
An important issue is the interface between a sugar tax and other sugar-curbing policies
which already exist. There are a number of policies already in place which are aimed at « ( :

= Project Energize is a programme in primary and intermediate schools in the¥
in which trained nutrition specialists work with schools to encourage healthe
and exercise.

= Healthy Families NZ involves health promation staff wor
workplaces and other institutions to provide educati
healthier lives.

= Green Prescriptions are written adv
physical exercise. The patien
encourages them to be

» All food and dri
package at can ma

erignLrs dren to consume excess amounts of high-sugar foods and to show
:-. 0 n priate serving sizes.

ies tend to be educative and/or voluntary. They do not limit or prohibit
ption of unhealthy foods, preferring merely to encourage consumption of healthy
ones and inform people about nutritional choices and content.

On the face of it, it would seem that a sugar tax would complement these messages well. A
tax acts an incentive to shift consumption from unhealthy to healthier items, sending a
financial message to accompany the informational message of the existing policies.

However, a tax might also be seen as contradicting existing policies. Existing policies. being
merely educative, assume that consumers are conscientious enough to take responsibility
for their own diet choices if they are given the correct information and encouragement. A tax
might be seen as forcing consumers to eat in a certain way, which undermines the taking-
responsibility-for-yourself message of current policies. Individuals may resent the implication
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that they need to be 'prodded’ by a tax in order to eat properly, and confused by the
contrasting messages that the policies send.
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