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Sent By: Bronwyn Croxson/MOH on 11/11/2016 12:56:35 p.m.

To: "Potter, John D" < >
Copy To: , Deb Struthers/MOH, Jill Bond/MOH

Subject: From John Potter: Re: Latest version of my review of SSB tax.

Hi John

Yes it was indeed good to talk - and to get a better understanding about your approach and views. | look
forward to continuing the conversation, and in the meantime to getting a better understanding of what is
happening in Hungary.

Im afraid that for the next we while our primary focus is Budget 2017 - letting you know because you may

not hear back for a bit.
think i@ E ;

By the way, John Gibson is coming to Wellington to give a public lecture on
12.30 at VUW. If that is one of your Wellington days | am sure you would fi

BEst wishes

BRonwyn

Bronwyn Croxson
Chief Economist
Client Insights and Analytic

Ministﬁ of Health

04 81 6247%

Croxson <Bronwyn_Croxson@moh.govt.nz>,

Good to talk with you yesterday. Paper as promised.
Talk soon.

Best,

Jp
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Summary

1.

Consumption of sugar-sweetened beverages (SSBs) has risen substantially over the past
25 years. Seventeen percent of the total sugar intake of adults in New Zealand is from
non-alcoholic beverages; this is higher among those aged 15-18.

SSBs cause dental caries and this is a particular problem among children.

Both added-sugar and SSB are associated with a higher risk of disordered
cardiometabolic function (including in adolescents), obesity and weight gain, visceral
adiposity, cardiovascular disease, type 2 diabetes, and non-alcoholic fatty-liver gfsease.
There is extensive evidence from econometric studies of price elasticity (PE and
— using real-world data over many decades and in many commumtles — HE@T shows that
the own-PE of SSBs is around -1.0. i.e., an increase of, say, 10% in the pri¢ \ SSBs le
to an approximate 10% reduction in purchase. The recent Pubk \‘ and re

concluded that “evidence suggests that increasing pnce:l pods a
e pPu

alcoholic drinks, potentially through taxation, may r off) i
proportionate to the level of the price increas 'r- osed”

Experimental studies show that an increases v Q tin: a
reduction of consumption of SSBs; a s Bs; 3 «» ofh even in non-
taxed SSBs. A very recent online s perl « at h participants received
the groceries that they pure d —fo d th 4\- g are an effective means of
altering food purchasi i % rate nt to make a significant impact.

Real-world taxati fo v \C For instance, the Finnish tax on
confectioner ,and d ﬁ’ ontinuing decline in consumption of high-

sugar thei | . : o cQgdily increasing taxes over consecutive years.
S

T are §i r data othe -ﬁ* tries. A recent study followed the introduction of
g approximate 10% increase in price — which reported

RSP0 mL bottles of taxed beverages than expected based
t Berkeley study showed that a one cent tax per ounce
SSBs in low-income communities and increased water

in Me
@ i egfictioh of 6.1% over 2014: the average urban Mexican
urc \ S

sumptlon via a tax will probably be greatest among the households
sposable income. In New Zealand, Maori and Pacific will benefit

t ers are able to respond in rational ways, for instance, by systematic
atlon of products that attract taxes to bring them below a relevant threshold —
Ing, again, in lower sugar consumption.

taxes do not cause unemployment.

10. There is substantial evidence from taxation policies in relation to tobacco to show that

price increases change behaviour. Indeed, price is central in determining whether an
individual starts smoking and in cessation.

11. Shifts in price are most effective in changing behaviour among young people — both for

tobacco and sugar.

12. Whether there is halo effect that arises as a result of a government signal and public

discussion about deleterious health effects remains to be clearly established. However,



existing data on real-world taxation are consistent with there being a signal separate
from the direct impact of the tax itself.

13. There is sufficient evidence to show that any tax has to be sufficiently large to actually
motivate change. Twenty percent has been shown to be effective.

14. John Gibson (Waikato University) has made the point that price-elasticity-of-demand
estimates from household-survey data conflate both quality and quantity choices that
an SSB tax forces on a purchaser; this, in turn, would overstate the efficacy of price rises
in reducing consumption. There are a number of responses to his argument bu

quality.
15. An SSB tax that results in lower consumption of empty cz orie
( relationship, in both adults and children, between er ﬂ

/@l D
associated burden of morbidity and é“ s
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Sugar-Sweetened Beverages and the Health of Adults and Children

Consumption of sugar-sweetened beverages (SSBs) has risen substantially over the past 25
years. Seventeen percent of the total sugar intake of adults in New Zealand is from non-
alcoholic beverages?; among 15-18 year olds, that proportion is 27-29% whereas in those over
71 years, it is 7-8%?. In 5-14 year olds, it is 14%2. In the US, of all food types, SSBs are the single
largest contributor to total energy intake, accounting for 7% of all energy consumed daily in
1999-2001 compared with 2.8% in 1977-1978%4,

substantial problem among children?, in whom there is a dose-response betwe
consumption and caries®. A large randomised controlled trial conducted o aths has «
established that consumption of SSBs leads to weight gain in childre @
There is good evidence that consumption of both added-s a
higher risk of disordered cardiometabolic function®* besity
and weight gain?>??, visceral adiposity??, cardiova es202426 and
non-alcoholic fatty-liver disease?’-2°, At least g
fructose corn syrup, which is widely used@ S

0se mg (gl both more disruptive of

agent. However, fructose is one h e
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o consumption changes (either up or down) as a result of changes
). n price elasticity (own-PE) of demand is the impact of price changes
product under consideration. The cross price elasticity (cross-PE) of

ies of price elasticity of demand do not necessarily ask specifically about the
but rather ask a more neutral question about the impact of price variability
any catse. All such studies are useful because those of the impact of fluctuations in the
maRget pface provide data on real-world behaviour in the absence of any social/government
signals related to possible deleterious consequences of consumption. In contrast, studies of
“sin” taxes (e.g., such as we are used to seeing on tobacco and alcohol) and for which there are
now real-world data on sugar-sweetened beverages (see below) provide data on the impact of
both tax on own-PE as well as signals of such deleterious consequences: there is a possibility
that taxation produces a larger effect than market fluctuations because of the message
associated with taxing something because it is unhealthy: a ‘halo’ effect, where increased
taxation is associated with media attention and increased public awareness®’. (Such taxes are



also used, of course, to raise revenue, which may or may not be used to mitigate those
deleterious consequences on society and individuals.) Here, we focus particularly on the own-
PE of sugar-sweetened beverages (SSBs) but canvass relevant data on PE of other commodities
where these cast light on the principal question.

Price Elasticity in the Real World
There have been many studies on the price elasticity of demand for foods in a variety of cultural

the percentage change in consumption associated with a 1% change jinprice
(eggs) to -0.81 (food away from home). The most elastic commaodifjas (jsem th
. i . @
purchase is most subject to price change) were food away
juice, -0.76. The most inelastic were eggs, -0.27 and s

Table 1. Absolute price elasticity of demand f
meta-analysis of a total of 160 studies <\

Food and Beverage Value o Prise Efastici
Category* Esti (
\3

Food away from home

Soft drinks N\
Juice ///\ \\)/\

Adapted from Andreyeva et al. (2010)®

Interpreting t ings specifically for SSBs, the authors concluded?®: "Assuming no
substitutig drinks with other caloric beverages and no change in other factors affecting
purchas hvior, our estimate of the price elasticity of soft drinks [-0.79] suggests that a
10%¢#3x Qigyg@ft drinks could lead to an 8% to 10% reduction in purchase of these beverages."
As @een below, the estimates from other meta-analyses are similar and, thus, have

simif@mifmplications for the impact of shifts in price.

The meta-analysis of Eyles et al.3® was structured similarly to that of Andreyeva et al.38 but
included studies across the OECD from 1990 to October 2011. The price elasticity of carbonated
soft drinks was -0.93.

The meta-analysis of Green et al.*° encompassed studies from 1990 onwards: 136 studies



undertaken in 162 countries. The focus of the study was the impact of rising food prices on
countries and individuals at different levels of wealth. Nonetheless, it also informs the
discussion here. The greatest impact of rising food prices was seen among poorer countries and
among poorer individuals within countries. The absolute price elasticity of demand for a
combined variable of sugar-sweetened beverages, sweets, and confectionery was, in low-
income countries, 0.74; in middle-income countries, 0.68 and, in high income countries 0.56,
paralleling differences in the flexibility of discretionary spending.

change in consumption of another product in response to
fruit juice was +0.388; of milk, +0.129; and of diet dri
the first two estimates of cross-PE included zero, sugge
for substitution and the negative value for the ? s
excluded zero) means that consumption o act

for SSBs.

subsidies from Janua 9 2 g onometric modelling studies that used
i rom household expenditure surveys; on

i.e, wed for increase in consumption of other drinks in response to
r rinks, milk, tea, and coffee) and showed that a 5% to 20% tax was
t0"48% reduction in energy derived from SSBs in adults and a 5 to 8%

a 7% decline in consumption®® and Wang et al. used data from the Harvard Nurses’ Health
Study and the Coronary Heart Disease Policy Model to estimate that a 1-cent-per-ounce tax
would be associated with a 15% reduction in consumption®*,

Powell and colleagues® examined the English-language peer-reviewed literature for empirical
evidence regarding the impact of restaurant prices of a variety of foods on body mass and
obesity between 1990 and September 2008. The literature search involved obesity/BMI crossed



with price(s)/tax(ation)/subsidy and focused particularly on US data. The authors concluded
that small taxes (such as are currently found in the US) are not likely to produce substantial
changes in BMI or obesity. However, Powell and Chaloupka’s review of the wider literature
concluded that “nontrivial pricing interventions may have some measurable effects on
Americans’ weight outcomes, particularly for children and adolescents, low-SES populations,
and those most at risk for overweight.”4®

Experimental Settings
Epstein et al.*’ reviewed experimental studies involving direct price manipulation wj

and noted, specifically, the study of Block et al.*® that showed that i
results in a shift to non-SSBs and that there was a reduction ev
of the experimental studies, the exact effects that would bes]
reduction of, or substitution for, SSBs were often not
observation from the experimental studies is that t&
and that subsidies resulted in increased ener \

capacity for discretionary spending, even @\

impulsive people are less influenc ric angesguheregythe more impulsive adjusted
their calories to prices; this is prising '@h o35

A relevant report wa
York; it descri

re@yfor Health Economics at the University of
which participants received the groceries

dir&in relation to taxation, the Danish food-tax studies stand out.
rt a panel study in Denmark of 2000 households and showed that the
roduced a 10-15% reduction in consumption of butter, margarine, and

he tax imposition. The fall in demand (-11.2%) was greater for confectionery
gfwas a tax increase of 8.4% than for chocolate where the tax was 0.6% and the
cogfumption decline was 0.4%>*. Following the abolition of the Danish saturated fat tax,

de id not return to pre-tax levels, suggesting that, at least over the short term, there
were some lasting changes in behaviour. Again the question arises as to whether this is the
impact of some wider signal to the community, namely, that a tax on saturated fat means: “this
is deleterious for health” or simply inertia because people had adopted new behaviours37:54,

The imposition of sugar taxes in Hungary>*°® are informative. In 2011, Hungary increased taxes
on prepackaged sweetened products, SSBs, jams and preserves, flavoured beer with added
sugar(!), alcoholic soda drinks, alcoholic beverages, energy drinks, and excessively salty snacks.



There were several important consequences:
1) after the tax was imposed, 40% of unhealthy product manufacturers changed the
formulation (28% reducing the content of the deleterious ingredient and 12% eliminating
it);
2) sales declined by 27% and prices rose by 29%;
3) 7 to 16% of consumers switched to "cheaper often healthier"; 5 to 16% reduced
consumption of the taxed product; 5 to 11% changed to another brand or substituted an

"often healthier" choice;
4) changes were sustained in that 59 to 73% of people were consuming less i han

in previous years.

In its first four years, the tax raised more than USS200 million for public hea ‘\ pefgting. Thi
was equivalent to 1.2% of all health spending in 2013 in Hungary55 ( ( i /

( One other lesson can be derived from the Hungarian expe e st
awareness of the negative health impact was what i m e c‘I- «w d mks
declined 61%; this decline was 38% among thos r r helr

behaviour change. For sugar sweetened bev mpa s were 67% and
27%>. This argues that the impact of a ta jcedand t -\;, ‘ the product carries

%; g crea S I: Il khowed marked effects and is

‘$\ B m report>*) shows the continuing

. 0¢ c ociated with the imposition of steadily
"- that ice-cream seems to be more inelastic than
ote also aller taxes have smaller effects, suggesting, again,

bggtant®ven in the presence of clear signals about

tion policy on consumption of confectionery, ice cream, and

Tax Consumption

2012 2013 2011 2012 2013
+6.0 +2.9 -2.6 -1.4 -0.1
+4.9 +2.9 -1.6 -0.9 +1.4
+7.3 +2.7 -0.7 -3.1 -0.9

Adapted from the ECSIP consortium report (2014)%

Fletcher et al.>® undertook a study of the correlation between US state taxes on SSBs and
obesity/overweight/BMI. They showed that soft-drink taxes are related to behaviour and
weight but that the magnitude is small. An increase of 1% in the tax rate results in a decline of:
0.01% in obesity; 0.02% in overweight; and 0.003 points of BMI. They noted a greater
association among lower-income individuals, such that the decline in obesity was 0.08% and in
overweight 0.10%. They showed a bigger influence on the behaviour of women, the middle-
aged, and older people.



Colchero et al. took a pre-post quasi-experimental approach to the first data available following
the introduction of the SSB tax in Mexico®’. They used difference-in-difference analyses along
with fixed-effects models. Their sample represents more than 16 million households (~90-100
million residents). They showed that, for taxed beverages, the absolute and relative differences
between the post-tax volume and its counterfactual (based on pre-tax trends) widened over
the 12 post-tax months from a reduction in consumption of 11 mL/capita/day (-5.6% relative to
the counterfactual) in June to a reduction of 22 mL/capita/day (-12% relative to the

counterfactual) by December 2014. This represents a mean reduction of 6.1% over 20
During that year, the average urban Mexican purchased 4241 mL (~seven 600 mL
taxed beverages than expected based on pre-tax trends. This was related to a 17§

For untaxed beverages, there was an average increase per person in

beverages of 36 mL/capita/day.
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(4% relative to the counterfactual), which translates to the purchase of 12,827 mL (twenty-one
600 mL bottles) more untaxed beverages than expected. See Figure 1 from Colchero et al. The
reduction was greatest among the households with the lowest socioeconomic status®’. The
Colchero et al. findings, published in the BMJ, have been subject to the expected distortions



and misinformation that routinely characterizes industry response regarding tobacco, alcohol,
sugar, etc®®.

Berkeley, California instituted an excise tax of one cent per ounce on SSBs in March 2015. Falbe
et al.>® used a difference-in-differences approach to evaluate the impact on SSB consumption
using a repeated cross-sectional design that examined changes in consumption between pre-
and post-tax periods in low-income neighborhoods in Berkeley and compared these with
behaviour in Oakland and San Francisco. A questionnaire on frequency of beverage intgKe was
administered by interviewers to 990 participants before the tax and 1689 after the

true only in the comparison communities
declined by 21% in Berkeley. Furthermor
in line with expectations associateg wit!

ption tax is regressive®* even when the tax is not being imposed to

e revenue it does) but rather to change behaviour. However, although it is

economicall essive, the impact is greater — and therefore the health benefit is greater —in

Imgact on"Manufacturers

MaWufagtlrers are able to respond in rational ways over and above just passing the additional
cost to consumers — although they often do that also. In Hungary, for instance, there was
systematic reformulation of products that had attracted taxes to bring them below the relevant
threshold — resulting, again, in lower consumption®>.

Impact on Employment

A recent modelling study of the 20% SSB tax in two US states, California and lllinois, found that,
rather than causing unemployment, there would be increases in employment of more than

10



4000 (+0.06%) jobs in lllinois and more than 6000 (0.03%) jobs in California®. There were,
indeed, declines in employment within the beverage industry but these were offset by new
employment in other industries and in government. They conclude that claims by the beverage
industry of employment losses due to proposed SSB taxes are over-stated and potentially
misleading to lawmakers and voters®®.

Relevant Tobacco-taxation Data
There is substantial evidence from taxation policies in relation to tobacco to show thatgfrice
increases change behaviour®®®’. Indeed, price is central in determining whether an j

behaviour are markedly malleable to price shifts, despite the fact th
addictive. The US®® and the UK’ took more than 30 years to hal
contrast, by aggressive taxation policies, South Africa’! and
in less than 15 years.

Data on the Young
Shifts in price are most effective in changi
tobacco® 73 and sugar®®6?, It has b
committed in their behaviour.

to price3%%% — and pé€rlis Ve greatet.hi

\"g '

potentia limitin 1 .% '.‘

sugge seengivitygobacco, the sooner we get started the better.
Im M

of Ta

en the a
et&herefore there is a halo effect (i.e., the tax also sends a ‘signal’ to
c|¥€rious consequences). The recent Public Health England review?’
I8gNCE suggests that increasing prices of high sugar foods and non-alcoholic

ugh taxation, may reduce purchases of these products proportionate to
% prite increase imposed”, a conclusion also consistent with the data presented

drinks, potenti
the leve

above3’ ether there is halo effect that arises as a result of a government signal and
pulfic disctision®” remains to be established but, as noted above, data both from Denmark>*
andRlungary> are consistent with there being a signal separate from the direct impact of the
tax itself.

Size of the Tax

There is sufficient evidence to show that any change in price brought about by taxation (or
other causes) has to be sufficiently large to actually motivate change*®747¢, Although the exact
level is hard to specify, there are both data and a general consensus that it has to be at least
10%. Some have shown that 20% is effective®?; it would probably be a good place to start both

11



in New Zealand®? and elsewhere’® and, clearly, we have not stinted, particularly lately, on the
size of a tobacco tax.

SSB Taxes Elsewhere

At the present time, there are at least 13 countries with taxes on SSBs, not all of which are for
the purposes of changing behaviour’’. In addition, five Pacific countries have import duties on
sugar or SSBs, including Cook Islands, Fiji, French Polynesia, Nauru, and Samoa’’. Further, there
are parts of both the US and the UK where local SSB taxes are in place’’. The UK govergfhent
has announced that there will be a two-tier tax on SSBs beginning in 201878,

The impact of a 20% tax on SSBs in New Zealand
Ni Mhurchu et al. estimated that a 20% tax on carbonated drinks wo d

New Zealand per year, comparable to the numbe
impact would probably be larger amongst Ma 9
elasticity among these members of the NewZ

t9%o ‘\“

in New Zealand’®. Appro
(31%)7°. New Zealan

for the obese 9% :

sugar w e esity byAI\3? 0) and overweight by a further 0.9%

(n== @ educti@; of the b icht'and obese population by about 1% represents a

saving Ith costs\ofa

obg iII st@er i 3
vXatanderstonsum 8.

oted abO\Qp imately 17% of the total sugar intake of adults in New Zealand is

igb

on-alcohol ages'; among 15-18 year olds, that proportion is 27-29% whereas in
ose over 71 is7—8%". In 5-14 year olds, it is 14%?2. Expenditure on sugar-sweetened
beverages in ealand has been estimated at around $257 million per year®?. Ni Mhurchu et
al. furth pated that a 20% tax on this would raise about $40 million (even allowing for
redu pnsumption following the introduction of the tax)®%3.

So elling studies have explored cost-effectiveness of taxes, all of which find them to
have a favourable ratio. An Australian study compared a 10% tax on seven ‘junk food’
categories with mandatory ‘traffic-light’ labelling. Simulated steady-state policy scenarios were
compared with current practice and were found to be cost-saving, with predicted reductions in
health expenditures of SA5,550 (2003 prices) and $A455 million, respectively and DALY gains of
559,000 and 45,100%2. A US study comparing a sodium tax (assumed to produce a 6% reduction
in intake) with those of a voluntary sodium reduction programme by food manufacturers
(assumed to produce a 9.5% reduction) concluded that both strategies were cost-saving, with
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reduced medical expenditures of $22 billion (2008 prices) and $32 billion, respectively, and
QALY gains of 1.3 and 2 million, over the lifetime of a cohort of individuals aged 40 to 8583.

The need for more than legislation

A recent thoughtful discussion®* of why the Danish tax on saturated fat was abolished
concludes that if a tax is to survive it needs more than merely to be passed. Further, it probably
needs to be politically supported for health, rather than fiscal, reasons. It also needs to be
supported, or at least accepted, by prominent actors in the food arena, including res&erss“.

Response to Gibson
Prof John Gibson of Waikato University, made the point —in a July 13, 2016
Ministry of Health in Wellington — that price-elasticity-of-demand estiria

package sizes etc. within a co
and quality (at least as d

do not allow for bot | of quality responses and quantity
responses to c S e andt &rn wWilhoverstate the efficacy of price rises in

ip'of the t 3 erefore overstate the reduction in consumption
etene@@era
: assm PARS underlying Deaton’s method® to untangle quality

.
t. =E

price is chgfige,in@foice of quality, both prices and unit values are needed to get
aSlci
ri

[ ties from budget-share equations. Therefore, he concluded, the
gdantity of fo n purchased is likely to be much less price-responsive than is
suggested by tMstudies that underpin the introduction of taxes on SSBs.

imates of own-PE are overestimated by perhaps 5-fold (e.g., if we find an own-PE
n it really is -0.2 (and, thus, any tax would be 80% less effective in its impact on
purchase and consumption). However, there are a number of issues that Gibson failed to
consider:

i.  This 80% estimate is derived from low-income country data. The recent Sharma et al.
modelling study, using Australian data, puts it at more like 30% (own-PE of -0.63
allowing for the quality/quantity trade-off (endogeneity) v. -0.89 ignoring this
problem)?.
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Vil.

The problem that Gibson is addressing applies only to “valoric” or “added value” taxes
(i.e., a % tax on sales price). This difficulty can be easily disposed of with a volumetric tax
(e.g., $0.40 tax per liter for all drinks irrespective of price) which results in cheap drinks
having a higher % tax and reducing the drive to consume SSBs of lower quality®’.

Gibson is (correctly) identifying a downward bias in the own-PE. However, he did not
speak to the bias that acts in the other direction. Specifically, econometric the
that each time you subdivide a food group (e.g., break soft drinks into diet
soft drinks) that the own-PE increases. This is because, if the price of su
not diet drinks, increases, the purchaser has a substitute to which
diet instead of sugary beverage). It is highly likely that the ow,
than soft drinks overall.

Even with a valoric rather than volumetric tax o 2 ssuehecomes
increasingly less important once SSB taxes_a beverages
are typically cheaper per litre than SS taxes are still
low — setting minimum prices (by law) t to lower-priced
products. Although such a (again, revenue gain is
not the primary aim), i
profit.

Itistru

( @ Eéted above n&r of experimental studies, using a virtual supermarket or other

settings. T. t recent of these was a collaborative study between Dutch researchers
htirchu from the University of Auckland®; its aim was to examine the
price increase on SSBs on beverage and snack purchases using a randomized
esign within a three-dimensional web-based supermarket. There were two
jle experimental condition with a 19% tax on SSBs (to reflect an increase in Dutch
om 6% to 19%); and a control condition with regular prices. One hundred and two

ticipants were randomized and purchased groceries on a single occasion. Participants
in the experimental arm purchased statistically significantly fewer SSBs than the control
group (B =-0.90; 95% Cl = -1.70 to -0.10 litres per household per week). There were no
effects on purchases of other beverages or snack foods®.

VA

The results following the introduction of SSB taxes are arguably the strongest evidence
available. It is important to note that these data — see above — are entirely consistent
with the modelling studies.
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viii.  Finally, it is worth considering, perhaps, how odd it is that even though an SSB tax has
more evidence (albeit still not 100% certain) than any of the other interventions in the
current obesity-control plan, nonetheless the idea of an SSB tax seems to be treated as
not being evidence-based. Further, it seems inconceivable that a SSB tax would do any
harm. Rather, it will provide benefit and send a clear signal.

Conclusions

Sk

oting t @ B tax is only one component of a comprehensive strategy to
yfSchool-food policies, restrictions on marketing to children,

x cludinfge
opportuni@ysical activity, safer biking routes, etc. — but it has the virtue of

em, as well as health improving.
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