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Introduction

Every year, American cafés, coffee shops, and fast food restaurants give away over 52 billion disposable
paper coffee cupgGrishchenko, 2007) Though they have obvious sanitary and convenience benefits,

the production purchase,and dispoal of these cups is costlpollutive, and requires considerable
amounts of water aneénergy. However, thassociatectosts are not paid for by those whisive their
consumption the mosg customers. Insteadhey are passed on tthe environment,the café itself, and

the local government.

Reflecting on this, | realized that there are tways to interpretthis information One concerns
overconsumption where reducing the abundant use of disposable cupsuld lessen the burden on
these thirdparties Alternatively, a markebased perspectivevould identify a poor pricing structures
the root of the problemin whichconsumers are not paying the true cost of using a disposable cup. If
they were to do so, the negative impact on theéb@d-parties would not be so great.

| found that though these two perspectivemderstand theproblem differently, the literature
on resource management and economics both point to the same solutioaconomicbased
instruments. Economic and environmdal policy research shows that instituting a price on a previously
gratuitous product, to be paid by the customgeneratesa revenuethat canoffset the environmental
and social damage of using the product; furthermore, behavior modification studiesatadihat this
imposed price has an effect on the consumption of that product. Based on this information | began to
wonder, could this strategy be used to account for and lessen the negatiaetmpf disposable cups?

To answer this question, | condect a fiveweek study athe Tower Caféa small coffee shop
and snack baabutting Tufts Univerd (G @ Q& ¢ A Budidg thp stuilyNtheN®& adopted a modified
pricing structure thainstituted a seventeencentprice on disposable hot beverage cugssit is beyond

the scope of this studfo monetizethe environmental damage caused by the use of the ctips price




accounts for the onlgxternalcost of which we are certajthe cost of the cup to the Tower Café.
In order to test the practicality andustainability of the price change, interviews and surveys
were conducted to gauge employee and customer reactions, and pbisdle and inventory data was
02t t SOGSR (G2 NBO2NR lyeée OKFIy3daSa 2y 0dzaG2YSNARQ LJdzN.
The results of the study show thatthe seventeercent price signalwas successfulin both
I OO02dzyGAy3I F2NJ GKS ¢26SN /| FSQ&4 SELISYRAGAINE 2y Oc
customers. Furthermore, the price change hauly positive effectson employees or customers.
Although there were certain limitations that complicated the data, overall the study was a sutteess;
manager of the Tower Café has decided to keep the price changes indefamtethe Director of Dining
Services is exploringgpanding the pricing structure to other dining establishments on campus
This thesis supports the literature that consurmsed price signals can significantly influence
purchasing behavior while offsetting one of the negative externalities that arise fhe consumption

of these products. In addition, it establishes caBfsd potentially other retail storess pertinent

locatiorsfor using price signals to reduce resource consumption.

I would like tosincerelythank Patricia Klos, Director of Diningr8ces David FordManager of Tower
Café and Brown & Brevand JoAnnMichalak, Director oTisch Library Theirencouragementsupport,

and collaboratiorwere essentidin making this study possible.
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Chapter I: Introducing the Disposable Cup

Beforethe early 1900s, disposable cups were practically unheérdn fact, it was customary for wells,

water barrels, and public faucets to have a common dipper that everyone vahiziceand few people

thought twice about drinking from the same cup as amsgfer (Durocher, 1982Grishchenko, 2007 A

KSFIfdK &aO0FNB Ay (GKS SINIeé& mohnna OKFy3aSR ff GKAAOD
Commissioner of Health, Samuel Crumbine, M.D., made a shocking observation: passengers with the
then-rampant tuberculosis were sharing the same public drinking dippers as the other passengers
(Freeman & Goldenl1997). The officer sent a petition to the state government to requesirthe
immediate removalnd ®veral days later, Kansas became the first statabolish drinking dippers in

public spaceshby 1912 there was a federal ban in all railroad statidsrocher, 1982Grishchenko,

2007, Strasserl999).

Public health officials nationwide soon teamed up with manufacturers to increase the use of
individual throwaway cups(Strasser, 1999 In 1910, the Individual Drinking Cup Company was
incorporated, and in 1919, acquired its ndwwusehold name, Dixi@rishchenko, 20Q7trasser, 1999
Though these cups were first met with high resistagaeany peopé were not willing to pay for what
was once free; with the flu epidemic in full swing and influenza on the rise, America soon embraced
disposable cups as a way of preventing spreading dis€atsasser, 1999 Soon Dixie cups became
recognized for theirconvenience and they proliferated throughout the country, expanding to retalil
stores, business offices, and, naturally, food service locafibits).

Today, paper cups have become a staple of American life. We consume approximately 130
billion cups evey yearcp o @172 2 F (1 KS g GMiEhehenko, 20@7YAE davedieice fod
servicesc g K2 3IAGS gl & GKANIE& G2 F2NIe& cdbeldSgfoiv, 2F ! Y

disposable cups proliferate throughout the natifibid.)). Starbucks, thiargest coffeehouse company in
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the world, alone purchased 2.3 billion paper cups in its 2006 fiscal(@&€ New005;Grishchenko,
2007). And the use of disposable cups is rising; according to the Food Service and Packaging Institute,
the demand is gpected to rise by 4% every year, making the food packaging a $15 billion industry in

2008(Grishchenko, 2007)

Al YSNRAOIYyaQ DNRoAY3I [20S ! FTIANI 6AGK 5A

Manufacturing, marketing, and lifestyle changes in tbarly and midwentieth century allowed
Americansto adopt disposable products at the rate that they maintain to this day. Technological and
chemical advancements during the ridentieth century, notably mass production and the
development of synthetic alternatives, led to the increased numasrwell as variation of goods,
allowing for cheaper materials and high product turnof€&ammemagi, 1999McCollough, 2007Riell,
2005 Young, 1991

{22y | ySg ARSyGAdGe gl a | R2LIGSR @Eamménkad, ! YSNA
1999. Inthef F S MdbHNEAZ YIydzZFlI OGdzZNENER FyR RS&AA3IYySNABR ail
Ayi2 GKSANI LINRPRdzOGa FyR Ay (GKS YARRES 2F GKS OSyi
RSaA3dyé ¢ SNB -oréeitocRatalaicBanfayquighdaididiscard of productobers &
Strannegard, 20Q5Tammemagi, 1999

Other researchers have shown that disposables have become more popular due t®rong
a20ALt OKlIy3aSao | pasadifé€styly ane incie&skdfréliande dntte-goTehtiagi S NJ
played an important factor in resource consumpti@cCollough, 2007Riell, 2005 McCoullough
(2006) found that as incomes rise and free time dwindles, Americans are more likely to choose
disposables over a product that they can repair.rtiiermore, in order to keep up with the changing

lifestyles and preferences of American consumers, restaurants and asf&€®mpelled to serve their
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drinks in disposable cugélliance for Environmental Innovation, 2000These reasons, along with their

sanitization benefits, have encouraged businesses to use disposable cups to this day.

B. The Benefits of Disposable Cups

It is currently common practice for fast food restaurants and cafés to provide paper cups, as disposables
can be appealing and, in somecases, necessary. The three primary reasons why businesses favor
disposable products are sanitation, cost, and, foremost, conveni¢Doeocher, 1982 Grishchenko,

2007).

Keeping it Clean

Sanitation was the initial reason for the proliferation of the disable cup and it remains an important
factor today. Disposables are exposed to high heat in the manufacturing process, killing bacteria and
NBYRSNAY3I (KS LINE R @ik, 299 LIndididban Ati@y drd HandladileSNand @lg
used once dishes, on the other hand, are more often exposed to bacteria and must be washed and
dried properly to have the samlevel ofsanitization(Durocher, 1982Felix, 1990 Furthermore, a study
of thirty restaurants in Fairfax, Virginia reports that manghevashers do not sufficiently sanitize
ceramic dishwaréFelix, 1990 Therefore, it can be a challenge for restaurants and cafés to assure that
their dishes are as clean as disposables.

In addition, some dining establishments do not have dishwashipghilties. For example, the
Tower Café at Tufts University was not built with the correct water piping to install a dishw&steer
2008). As mugs cannot be washed by the Café, it has relied on disposable paper cups to serve its hot

beverages.
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Keeping it Cheap

Althoughsome reports, such as those by Grishchenko (2007) and Durocher (£@82)st as aeason

for choosing disposables, studies vary on which option is moreetfisient. Dishwasher, labor, water,

and energy costs may push businesaesy from reusables initially, but they can save money in the
longrun. A studyof thirty Starbucks cafésonducted by the Alliance for Environmental Innovation
(2000)reports that using just ten reusable mugs a day in lieu of disposable cups savedatiésiran
average of $6,426 a year. In addition, the price of disposables is highly dependent on the fluctuating
costs of paper, gasoline, energy, chemicals, and |@Rmil, 200%. In the endalthough some reports

claim the contrary, pricés not a akar motivating reason why businesses should choose disposable cups.

Keeping it Easy

A survey conducted by Cohen and Dar{a@00) found that the prevailing reason for purchasing the

most common disposable goods is convenience. Disposables requiremeditation or cleaning, and

do not need to be returnedisthey can be easily discarded after use. To reiterate the sociological

factors mentioned previously, Americans have less free time and earn a higher income prawidus

decadesand somany choosalisposable products over reusables to save time and eftlaspite costs
(McCollough, 2007Riell, 2005. Thepercentage2 ¥ LIS2 LX S OK22 aA y H2E2 NI SiiK SIN&
GKFHY-KBRBAI Aa AYONBlFraiAy3das FyR Ol TS &atbehnd@iadked SS aK?2
for Environmental Innovation, 2000 Therefore, many businesses feel they have no choice but to

provide disposable@bid.).

C. The Costs of Disposable Cups

Along withthese benefitscome thecostsof production, purchase, and disposatl disposable cupsAs
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customers do not pay for a cup, these costs are absorbebéognvironment the cafésthemselvesand
local governments. Although it is beyond the scope of this study to monetize these inppectsely

the following sectiorgereralizeshe coststhat areincurredby these third parties.

Impacts on the Environment

Pollution and resource consumption occurslatt £ adlF 3Sa 2F | RA&ALIZ&alofS
harvestng of treesthrough production and transportatioto disposaiin a landfill, incinerator, opublic

areaas litter. (See Appendix Il for the environmental impacts of a cup throughout its lifecygdegral

studies give insight into thecale of theenvironmental impacthey cause The table below outlines the

re2 dzZNOS O2yadzYLWiA2y 2F YIFydzZFlI OQldzZNAYy3 YR RAALIZAAY:

2006 (FA 3dzNB & LINPJARSR o0& (GKS 9y @ANRBYYSyidalrt 5S¥TSyasS h

Equivalent Equivalent
Cups Thrown Wood Trees Energy NITEET @ Oly_mp|c- Solid Waste
Homes that = Water Used sized
Away Consumed Cut Down Consumed L Created*
Could be Swimming
Powered Pools
2 3 billion 136,789 944,211 702 billion 7747 569 million 859 36 milion
tons BTUs gallons Ibs.

F{OFI NDbdzO1aQ RAALI &I 0 freBycldblAStarbdcRLoffedlCarPan@ad)Ja | NB vy 3
Adapted from a table created lgtarbuck<offee Company2007) based o
2y FAAANBE FTNRY (GKS 9y GANRYYSyGlf 5S8¥FSy

This study does not includéhe air and water pollutiorthat is emitted at each of these stagehe
financial value othe environmental impacboutlined abovecould be estimatecdhased on themarket

pricesof wood, energy, and water, as well as the costerofironmental abatement.

THEENERGYDEBATE There has been a lorgganding debate over the comparative energfficiencies of

disposable productandreusable dishware. A study that is frequently cited is one conducted by Martin
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Hocking, a professat The University of Victoria in British Columbia. Hockli®94)reports that one

would have to use a reusable cup as much as 1,000 times in order to justify the higher energy
requirement during production. Yet this study omits the impacts of deforestan, transportation,
packaging, and disposa more complete picture is needed to truly debate thavironmental cost®f
disposable versus reusable cups.

Starbucks teamed up with the Alliance for Environmental Innovation to more actyrate
compare the wo, namingreusable products the more environmentaftyendly option (Alliance for
Environmental Innovation, 2000 Their study founthat usingceramic mug#n place of disposable cups
would reduce resource consumption and pollution to an astoundingréxeven including the impacts

of manufacturing, use, and dishwashing:

! (2
;) B
“ s,

Reusable ceramic mugs vs. disposable paper cuj
Breakeven point* 70 uses
wS RdzOS RX

Water Pollution w water pollution by 99%

& Use w water use by 64%

wS RdzOS R X
Air Pollution w air particulates by 86%

w greenhouse gases by 29%
Solid Waste w Reduced by 86%

*break-even point refers to the number afses of the reusable product required to offset
the environmental benefits of its manufacture, compared to the opposing disposable product
¢rLoftS 0Fr&aSR 2y RFEGE FTNRBY ! ffAl30@E T2N 9y
The study did notcomparepaper cupswith plastic commuter mugshowever, as the production of
plastic is less energptensive than ceramic, we can assume that the berdiit plastic mugs are even

greater than ceramic onegAlliance for Environmental Innovation, 2000These results suggest that

reusable mugs are less costly for the environment than disposable cups, erfshdvthat the same
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conclusions aralsotrue for businesses.

Impacts on the Cafés

As disposable cups bring in no reventieir purchase, staaige and dispoal costsare absorbed by the

café For example, the Tower Café and Brown & Brew spend around $8,000 annually purchasing their
cups (See Appendix)XIAlthough disposable cups are often seen as a necessity to food business,
reusable alternatives can hawdirect economic benefits. A study conductedat 30 Starbucks stores
shows thateven using as few as 10 reusable mugs a day in lieu of 10 dispospbla day can yield the

following savings:

Annual Savings of 10 Reusable Mugs a Day

Cost $6,426
Water 8,155 gal.
Greenhouse Gases 1,130 Ibs.
Solid Waste 1,260 Ibs.

.FaAaSR 2y GKS RIFGF Ay Lidmna 2 Fstubyi200®) y OS F2 N

Asthe study included the costs associated with dishwashing and packdgingd dza A y SaaQa 02 ai
would be even higheif customersbrought their own commuter mugs
In addition to these savings, thliance of Environmental Innovatiaites increasedustomer
satisfaction and enhanced brand equity as the two other primary benefits of using reusable over
disposable cup2000. A fourth may be increasetharketing and merchandise; i.gpromoting of
commuter mugs allows the business to boost its salesudable mugs stamped with its logo.
In addition,a business magxperiencecost savings associated with garbage removédhlike
residents, businesses pay for their trash removal, usually per vo{®aab, 1992) And this pickup is
often costly; he nsumer Affairs Department of New York City states that it is normal for ddagt

restaurant to pay a private hauler $36,000 a year for trash-pjibid.).
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Impacts on Local Governments and the Public

Although the impacts are not as significant @ demonstrated, a reduction in the consumption of
disposable cups would alsbeoreticallyaffect local governmentsand therefore ultimately,the public.
Bruce Walker, the Solid Waste & Recycling Program Manager of Portland, Oregon, has observed that a
noteworthy proportionof waste in public garbage cans is frdisposable containers, largedpffee cups
(Helfrich & Sanders, 2003 As the cityspends over $200,008achyear collecting garbage from these
public cans, a reduction in throweway cups woulthave positive consequences.

If the cups are not disposed of in garbage cans, they can end up as litter. Stdiestedin
the United States and Canada have consistently shown that one of the largest percentages of litter was
cups, lids, and straws; ahe point, in Nova Scotia, they accounted for as much as one third of all the
litter in its roadways and ditchg€BC New2005; Beck2007a; Beck2007b; Southeast Environmental
Association2005). And this litter is costly; the Georgia Department raingportation claims that an
estimated $14 million is spent yearly on litter cleap statewide(Georgia County Governmer006).

Although it is beyond the scope of this study to monetize these impaetsisely it is clear that
disposable cups have cadsrable costs. However, these costs are not paidjahose whocontribute
to their consumption the most, customers instead,they are passed on to the environment, the
business, and local governmentas a result, a twdold effect occurs: first, tis contributes to a market
failure where the costs of using of a resource are not properly shared with those who benefit from using
it. Second customers have neconomicincentive tolimit their use of disposable cupsand therefore
their overabundant cosumption can exacerbate the aforementioned negative impadise following

chapter is an exploration of thesssues anaf possiblesolutions.
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Chapter Il: What is the Issue? Resource Management and Market

Based Perspectives

Imagine two people considewy the costs described inthe previous chapterthose absorbed by
0dzaAySaasSazr (GKS SyYy@aANRYYSyG:zZ IyR (KS Lzt AO RdzS
Person A may believe that the root of the problem is in a flawed pricing structarstomersare not

paying the true cost of the cugnd so thecosts fall ontathird-parties. Her solution may be to find a

method to correct this market failure, and holds what wan calla dmarketbased perspective Person

B may regard it as a resource manag@emissue; he may think that the impaon these thirdparties

would not be so great if Americans reductihe number of cups they consumed. We can label this a
GNB&2dz2NOS YIyFaSYSyid LISNERLISOGABSE @

Although these two interpretations differ in what they degmbe the underlying problem, the
literature suggests that the use of one economic instrument in particular can help solve both issues
simultaneously. Economic and environmental policy research shows that instituting a price on a
previously gratuitous mrduct, to be paid by the customer, creates a revenue source to be used to offset
the environmental and social damage of using the product; furthermore, behavior modification studies
indicate that this imposed price has an effect on the consumption ofghaduct (Convery et al., 2007;

EPA, 2004; McKenziohr, 1999; Roselanet al., 1998; Santos & Shaffer, 2004he following chapter
draws two parallel pathsone, the markebased perspective, with a goal of correcting a market failure;
and the other, aresource management perspective, which searches for a way to reduce the
consumption of productsln the end, we see thahe two interpretationsconverge in their search for a

solution¢ an economic price signal.
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A. Market-Based Perspective

DI NNB( Uzb NROYVQRA2YIZ d¢KS ¢(MBSYiluRratestticiclassik &anipl2 of he v & €
damage that can occur when individuals, acting in their best interests, shareosts of a resource but
not the benefits Hardinuses an allegory of a band of shdegrders whose flocks share same fendéed
pasture. A herder, upon realizing that he will benefit by maximizing his ¢iedd increasing the size of
his flock¢ does so; however, the quality and availability of grass degrades with each additional sheep
This degradation impacts all the herders while only one reaps all the benefits. As the other herders
catch on, they too add more animals to their flock. Soon, the pasture is overgrazed by the increasing
number of sheep, benefitting no orethus defires the tragedy of the commons

But why speak of sheep herders, which is frankly a little dated, when we can use a more apt
metaphor. The consumption of disposable coffee cepsves as a contemporary example tbe
tragedy of the commons. A stomer ordes a drink in a café aneceives it in a gratuitous paper cup
Ffteen minutes later, the cup ends up in a trash caor worse, a roadway ditch and is no longer her
problem. The customer benefits from this transaction because using a disposableagimpizes the
contemporary definition of yield: time areffort saved.

However, as described in Chapter I, businesses, local governments, and the environment bear
GKS 02aGa GKIG | O002YLIl ye (G(KS dzaS 2F RA@dskice,of S Od
an externality is the cost that is placed on third party when an economic transaction does not account
for all of the consequences of that transaction. In this case, as the customer does not pay for the
production and disposal costs of usingttup, the burden falls onto businesses, local governments, and

the environment.

10
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Correcting the Market Failure

In his book;The Economics of Welfaf£920), the British economist Arthur Pigou proposed a method to
correct this market failure. By monetizimgternalities, they can be accounted for, or internalized, in
the market in the form of a tax, now known as a Pigouvian®agou, 192) The goal of this economic
device is to ensure that private costs of a resource are consistent with the true sosigslof using that
resource(lbid.). A simple example of this would be to tax the customer for their use of a disposable cup,
allocating that revenue toward offsetting the costs incurred by businesses, local governments, and the

environment.

B. Resource Maagement Perspective

While a marketbased solution is intuitive to correcting a market failure, those of the resource
management perspective have several possible paths they could ta@hieve their goalResearchers
have explored the efficacy of varisapproacheso reduce the abundant use of resourcesncluding
government regulation, controlling the activities of industries and firms, and grassroots social
movementsc¢ though the literaturein greatly in favor otonsumer behavior modification techipies
(Roseland, 1998urocher, 1982Kennedy2007). Instruments that targegnd-user consumptionare
OFft SR aRSYI YR YI (Rbsalaw, 39098) the thabmils th&t,IraSndrld of abundant
resources with a free market, supply will meet ocesd demand; therefore, a logical way to reduce the

abundance of a resource is to reduce the demand f@bitl.).

Modifying Behavior

In order to determine an appropriate demand management strategy, we must look into the factors that

affect consumer decigns. Much of the literature assumes that customers have only one alternative to

()
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a paper takeaway cupc a plastic commuter mugDurocher, 1982Grishchenko, 200Kennedy, 2007
Young, 1991 Although there exist other solutions, such as bioplastias l@ndegradable cups, their
positive impact on limiting resource consumption has not yet been established and for a variety of
reasons these products are not currently viable for most food service busifie@Sester, 2002
Gardner& Sampaiil998; Ren2003.

However, even if a customenorally values bringing her own mug, studies of modern behavior
KI 88 akKz2géy (KI G 1i&ENDya Sigpatifiébetwedn widameridz®s think and how
they act (Carlson 2005; Dunlap 2007; Kollmuss & Agyema@02; Marcell, Agyeman & Rappaport
2004; McKenzidohr & Smith 1999; McCartys n 1 M 0 @ Ly 20KSNJ g62NRax ! YSN&R
not follow their environmental attitudes. The barriers to environmental behavior are multifarious and
interwoven, includingnternal and external factors such as: limited environmental knowledge, cultural
paradigms, the stickiness of previous behaviors and habits, political barriers and motivations, and
financial restraints, to name a feKollmuss & Agyemar2002; McKenzidiohr & Smith 1999).
Therefore, it is necessary to provide an incentive for favorable behaviors that is large enough to

overcome thesdarriers(Kollmuss & Agyema002; McCarty2001).

C. Economic Instruments

It is here that these two perspectives convergesearch shows that economic instrumengsich as
those thataccount for negative externalities, can effectively control the overabundant use of resources.
alN] w2aStltyRX IdzikK2NJ 2F Ylye GSEGa 2y &adzadal Ayl

instumSy G&a¢é¢ a G22ta GKFEG FTAYFIyOALfte NBgFNR FF @d2N

! We assume that the coffee is the reason for the purchase, not the cup. See ##ghpiions.

% Briefly, these limitations include: the need for clear and consistent labeling, source and end separation, careful
composting operation, higher costs, and the inability to address littering problems and pollution associated with
production am transportation (Ren, 2003).

12
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behavior(1996) One can see how similar thisgo the goal of a Pigouvian tax, which has the consumer
to pay for thecosts of a behavior that has negatisecial a environmental impacts

Case studies from around the world have shown that strategically pricing a formerly free
resource generates revenue to combat the costs of externalities, whdiscouragng its high
consumption. One of the most successful exLJt Sa A& LNBtlFyRQa LIIFAadAO0 o
government img & SR | (US&0118) kap on plastic bags to be paid by shoppers at the poirstale
(Ireland Ministry for the Environment2001) Areport by Convery, McDonnell, & Ferreif2007)states
that within two yeas, there was a 94% reduon in plastic bagonsumption andh substantial increase
in litter-free areas, as well as overwhelming support for the program from customers and retail stores.
Ly G4KS FANRBRG @SFNE (KS NB OGSy dzgusSHEs 4 SilkdhiiogeRthifyNR Y i K-
times the costs of collection. These funds were appropriate@noenvironmental fund that supports
programsto prevent and reduce waste, research on waste management, projects to improve the quality
of the local environments, environmental education, and muchrendlreland Ministry for the
Environment, 2008).

Another example ointernalizing thirdparty costsA & [ 2y R2y Qa /2y 3SailAizy [ K
2003, the city instituted &5 (US$8) charge to motorists entering central London. In the first year,
congeston within the zone dropped by 30% and overall traffic levels by, H#b bus travel became
more reliable(Santos & Shaffer, 2004)'he scheme produced a revenue of £68 mil{la8$106 million),
which is being used to improve public transportatitisid.).

Other studies in the United States also suggest that taxing activities with negative
SYGANRBYYSY Gl f O2yaSljdzSy0Sa Oy OKlcghZestiondlylENA OF y a Q
residents do not have a financiahcentive to reduce their waste output, wdh has numerous

environmental impact§Tammemagi, 1999)However, cities across the country have implemented pay

% Conversions from the Euro to US dollar were doné¥&onverter (FXConverter, 2008).
"¢KS OKINHS 61 a4 AYONBLFIASR (2 e€end®uH AY HANTOLNBfLFYR aAy;
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asyouthrow waste reduction programs, charging residents for each garbage bag they put at the
curbside(McKenzieMohr & Smith 1999). Sana%e, California, realized a 47% decrease in waste sent to

landfill and a 158% increase in recyclables after instituting itspeayhrow program (Ibid.). Fort
22NIKS ¢SEFAaQa LINRPINIY NBRAZOSR Ydzy A OA L) faseétidgf AR RA
their recycling rate allowed the city to generate $540,000 in the sale of their recycl@fas 2004)

These fundfiavecontributed to initiatives to expand recycling and other waste management initiatives,

as well as increase environmental edtica projects(EPA, 2004; McKenziohr, 1999)

D. In Conclusion

Srategic pricing schemes caequire customersto pay for the externalitiesof using a resourcewhile
simultaneously reducings consumption. The goal of this thesis is to teetv applicabdé such a price

signal can be fodisposablehot beveragecups. A fivaveek study was conducted at a caféhere a

price was placed on cups to be paid by the customer at the time of purchase. In order for the study to

be considered successful, the prideange was tested for its practicality and sustainability along with its

efficacyq i.e., its ability to improve or have no effects on consumer and emplegésfactionas well as

2y (GKS 0dzaAySaaQa 7TAyY regoisiohdnerdiad &iili 2 NS @& v S BLIBIIKS &0 SiXK
LINKR OS viabilify sslaftodl for accounting for negative externalities and reducing the consumption of

disposable paper cups.
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Chapter II: Methodology

The heart of my thesis is to studlyplacing aprice on disposablpaper can practically and sustainably
internalize the costs of negative externalities whitelucingtheir consumption. To test this supposition,
| conducted a short study dhe Tower Caféa small coffee and snack bar abuttitige Tisch Libraryat
Tufts University Over the course of five weeks during the 2008 spring semester, a new pricing structure
was implementedaffectinghot beverages.Before the studythe cost of a hot drinkmplicitly included
the cost ofa cup, similar tomost caféshowever,during these five week$, a K2 G OdzLd I YR f A Ré
as a separate menu item with its own prigeeventeen cents.
¢2 OfFNAFEI Ay (GKAA &0GdzRe L NBTFSagroduetl ¢ R2 & LINRK I0S & (

as the amoungestablished by th business to bpaid by the customer

A. Economic Rationale

Variousmethodswere consideredo determine the price of the cumotablya surveyapproach, used
by the Irish government for their plastic bag taxmathematical modellike the one developedfor
[ 2YR2y Q& [/ 2y 3Saik anda stafidariNPidoyvian tdx @fes mfush consideration, a
modified form of the Pigouvian approaetas choserin order to internalize theknown externality, the

cost of the cup to the Tower Café

® A survey, or willingnes®-pay, approach dermines the price that consumers would be willing to pay for a
resource, and then set the price at or above that level (Callan & Thomas, 2006).

® See the study conducted by Santos (2004).

" The Pigouvian tax attempts to monetizing externalities and acctarrthem in the market in the form of a tax
(Pigou, 1920). See Chapter lli(d).
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Limitations of theEconomic Model

Certain limitations prevented the use of a direct Pigouviar First, the tax would requirghe
monetization ofthe negative externalities associated with the production and disposalup§ This
would include all the negative impadiscurred bythe environment, business, and local government as
described in Chapter IFurthermore,these impacts would need to be monetized specifically for the
Tower Caféand Medford, Massachusetts) order to be accurate However, hese figures arewrently
unknown, and their laboriousalculation would be beyond the scope of this studherefore, the price
change adopted in this study accounts for the only cost of which we are certhacost of the cup to
the Tower Café.

Additionally, Tufts Diing Services expressed that it was important that the prices between on
campus dining establishmenk®e kept equivalent to reduce competition between thefirisher 2008).
Therefore, unlike the Pigouvian model, this study does not create a tax on cuj$) wbuld make
coffee plus cup prices more expensive at Tower than the Campus Center nearby, but rather subtracts

the price of the cup from the price hot beverage and then makes a cup a separate purchase.

Determining Cup Price

The Tower Café spends fifteg¢a twenty cents on a cup, lid, and sleeve, depending on the gi8ee
Appendix Xl.)Aseach cup sizéasa different cost it was necessary to decide whether to have three
different prices or a single priceThe scenario with a single prieeas choserby the Director of Dining
Services and the Tower Café Manager so as to facilitate the trangifocustomers and employees.

The three cups costd5, 17, and 20 cents) were averaged together to form a price of seventeen cents.
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12 oz. 16 oz. 20 oz.

Pre-Study Hot BeveragéHB) Price 1.54 1.74 2.04
Cost of Cup 0.15 0.17 0.20
Pre-Study HB Price minus 17¢ cup* 1.39 1.57 1.84
Restructured HB Price* 1.39 1.57 1.84
Price of Cup 0.17 0.17 0.17
Price of HB for MugBringer* 1.39 1.57 1.84
Price of HB Buying a Cup 1.56 1.74 2.01
Tower Profit Per Mug Brought 0 0 0

Tower Profit Per Cup Bought -0.02 0 0.03

*These prices are equivalent.

The table above shows the price changasseen bythe customer andy the Tower Café.Customers
who boughta cuppaid approximately thesame price as before the study; those wir@ughttheir own
mug saved seventeen centdhough buying a small cup resdtin a negative profit of $0.0for the
Café, it was assumed to beffset by the gain in profits of $0.03 for each large cup boughtis is
significant because it was essential that the Ghénot lose profits due to the newricing structure

As with the Pigouvian taxhis economic modedloes not guarantee that the cost of the cups is
high enough to motivate behavior change. other words it is possible that the cost of the cup may be
within the range that customers are willing to pay for a cudowever, in informal discussions, my
adviors, several Tufts students and professors, as well as the Director of Dining Sestiilmegedthat

OdzLd LINA OSa o6l aSR 2y G(GKSasS Oz2zaida O2dZ R NBlFaz2ylof &

Previous Incentive Program

Before this studydining establishmentsat Tufts Universityoffered a mug discount prograpwhen a

customer brought ira mug, she would receive tercents off the hot beveragepurchase Through this
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study, Dining Services realizétht the amount of the discountvas outof-date andno longerreflected
the true cost of the cuplid, and sleeve It therefore does not cover thenost obviousnegative
externality incurred by the Tower Cafée cost of the cup.

The existence of thdiscountprogram is noteworthy as it shows that an @cmic incentive was
already in place when the study began. However, participation was notably low: only ®f10%
customers at theTower Café and 0.37% ofistomers atBrown & Brewg a larger oacampus café;
receivedthe discount according to data collein froma onemonth period in 200q{see Appendixl).
These results are not uncommon for other cafés as wellits 2006 fiscal year, Starbucks Coffee
reported that only 1.2 percent of customers receiweetén-cent discount for bringing in a mug, arttht
the percentage has been decreasing for the last five y§&tegbucksCoffee Company2007) This study
is designedto account for the negative externalities incurred by the Tower Café ianckase the
number of mugbringing customersby using a method that is stronglysupported by economi@and

behavior modificatiorresearch

B. Tower Café Selection

Several sites were considered for this study, including foucampus and two of€ampus locations.
On-campus locations were preferred as Taisrector ofDining Servicewas particularly supportive of
initiatives toreduce resourceonsumption The Tower Café was ultimately the best choice due to its
location, size, and facilitiesAs it abuts Tisch Libranthe Tower isa well-visited location by Tufts
students, faculty, and staff, as well bg prospective students, parents, and visitors to Tufts University.
Due to its popularity and convenient locatiahhas a high volume of regular customers. The Tower is a
small caféntended as a meeting place a respite for students duringtudy breaks, and offers a limited

menu of hot and cold drinkand several snack foods. The Café serves four kinds of hot dhmésof
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which are the same price) as opposed to the over twenty drinks of varying prices avkilS | G ¢ dzF
Brown & Brew, another site that wasd consideration. Additionally, he Tower was built with a public

sinkfor customergo convenientlywash their mugs

C. StudyPeriod

The effect 6 the new pricing structureon the Tower Café was monitoredom Monday 11 February
2008 until Friday 14 March 2008. Adequate preparation, appropriate study length;aengliance to
thesis deadlinesvere the deciding factors in determining the stWigtart date andduration. The
Director of Dining Services, tihdanager of the Tower Café, and various advisors recommended a study
length of no less than four weeks in order to gather an appropriate range of data. Final approvals and
preparationwere not completed until early February, and the study commenced as as@ossible, on
Monday 11 February. Friday 14 March, five weeks after the anticipated start detgked the
beginning of Spring Breand therefore was an appropriate ending point. This end date also provided
an appropriate length of time for analysiadthesis completion

The first week of the studg Monday 11 February through Friday 15 Februaryas considered a
testing period for the employees, after which revisions were made in marketing materials. Though the
study was instituted andata werecollected for a total of five weeks, this first week is not included in

the final analysiso { SS aSOiGA2Yy aCd 510G /2ftSOGA2yé FT2NJ RSGL

D. Approval Proedure

Approval was needed frommultiple members of the Tufts communitigefore the study could be
conduded: the Director of Dining Servicethe Manager ofthe Tower Caféandthe Manager of Tisch

Library. This required drafting proposalaitendingvarious meetings, and a great amount of interaction
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with the Manager of the Tower Café.

The authorization prcess began in November 2007, whenpeoposal outlining allthe
components of the studyvas drafted andsent to the Director of Dining Service(See AppendixMfor
the submitted proposal.) Correspondence continuedvith Dining Serviceinto December andover
winter break whereupon the study was approvedn early January 2008, the Director presented the
proposal to the Manager of the Tisch Lily;aand consent was achieved in midnuary

At this point, he preparation processould begin Multiple meetings were heldwith Dining
Services and the Manager of the Tisch Library to approve marketing materials and to arrange interviews
and data collection. During the study period and the weeks precedinge greatest amount of
interaction was witithe Managpr of the Tower Cafénd Brown & Brew His collaboration was integral
to the success of the study, taking the effort to charnige menu board arrange the employee training
and interviews and maintain constant communication during and after the studycttiectand discuss

the quantitativedata.

E. Marketing

Minimal marketing was done so as to mimic the normal operations of a chifi@rmational sheets
targeted at customers were placad front of the register, several announcement sigmere posted
inside and outside the Café, and the menu board was updated to reflectndwe pricing structure
Otherwise, no social marketing or ezhtional components were used.

Educational materials avoided any mentiontb& benefits of reducing consumptido place the
emphasis on the economic disincentive of purchasing a disposableThgannouncement sig simply
noted that the Café hadhangedtheir prices and the menu boardeflectedthe changes noted in Table

IIA. (See Appendices V through ¥dr copies ofmarketing materials.)
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The headline of the informational sheets was;
G¢KS (26SMat@pcIye®s wKI G @&
F2NWE ¢ KA & emdphdsizeth& Bcandryic
component of the price change. The sheet brie

explained thenew pricing structue andanswered several

basic questiong what kind of mugsvere accepted, how

much a customecould save, where the priceeventeen
cents came from, e.g. The only reference to the
environment was the lastquestion, dis it true that

disposable cups are ket for the environment than

NJ dza | 6 T SThevedagisebeen a lorganding debate The Tower Café menu board during the study.

Note the slide for the hot cup and lid.
about the environmenal impacts of reusable versus

disposable cups, and so, to ensure tiiatza (i 2 MiSnkEmation did not affect the study, a general
response was provaetl clarifying that reusable cups are better for teavironmentthan disposable

ones.

F. Data Collection

Qualitative data, in the form of surveys and interviemsre collected periodicallyat the Tower Café
over the fiveweek periodto study customer and enipyee attitudesregarding the price change
Quanitative data, taken from the césregister and inventory reportsyere used to determine if thee
wask ye& OKlFy3aS Ay Odzad 2 Yhe NE®@ss bidasPrisiynalivas deteninédiby a

these conbined data.
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Qualitative Data Collection

With the intention of gaugng customer and employegeactionsto the new priéng structure, |
conducted six employee interviews and collected-setfuiting customer surveys during the fineeek
study. The design bthe survey was based amcommendations by Schaeffer and Maynard in their
book, Standardization and Interaction in the Survey Intervi@@01), and also by Floyd J. Fowler in,
Improving Survey Questions: Design and Evaludfi®@5) The interviews werestructured after the
methodology outlined by Jaber Gubrium and James HolsteirHamdbook of Interview Research:

Context & Method2001). Surveysandinterview questions are included in Appendi¢&s X

URVEYSTKS LIdzN1J12 &S 2 F | ct ;exidBahby ldestidiSchadfe & Raynard
2001) A four-question surveytargeted customers who purchased a hot beverage at the Tower Café,
intending to gather andneasure the following:

Qdza G 2 YSN&E QX
9 intended behavior change;
9 emotional response toaying separately for a cypnd
9 openended feedback and suggestions regarding the price change.

As suchquestionswere desigred to measure subjective states, whichthe respondent®x { y2 6t SR3 S
FYR LISNOSLIiA2yazr G§KSANI TS énftdeng Ard Fo righy 6 wrong &rfswers 2 dzZR3 Y
(Fowler, 1995)
In order to present the survey as quick and easy, it was limited to four questions, each targeting
a specific goal as mentioned abovéhere was a mix of closednd operended questions to guide the
respondent and then allovaer to elucidate on her thoughtflbid)). The close@énswer questions gave
GKS 2LGA2Y 2F GhdKSNEE sAGK | aLIsOS F2NJ LI NI AOA LI
Question onewas designed taletermine customesintended behavior cange in reaction to

the price changei.e.,whetherthey plan to continue bringing their mug as usualll try to bringa mug

(2]
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more often, orwill likely buy a cup each time thgurchase a hot beverage at the Tower. Question two
gaugel 1 KS Odza (i 2ion& MRxtion  Ya&ing for a cup, allowing them to select if thegre
G K LILJE 2 NJ e ew priSeRBangéfihéyliked i) A F G KS& ¢ SNB (fdheyydid NE 2 NJ
not like ity orA ¥ (G KSe& ¢ S NiStheyddidLdbtic&e§ (TheQhid question was opewended,
allowing respondentsto elucidate on why they felt ashey indicated in theprevious closeended
guestion The fourthand finalquestion was opeiesponse, asking the customer to comment freely on
the price change It was degnedto elicit any further commentghat she might have hadWordingwas
OF NBTdzA tfe OKz2aSy la (2 NBY2@9S (G(KS aidzRRe 2NHIyAIT S
identifying information and werepilot-tested on four undergraduate students.

Suwreys were printed on small sheets of green paper and placed in front on the register for the
entire study. Participants were selcruiting. A small sign solicited participation ofrfym customers
who purchased hot beverageand his message was rdorced on the survey itself, asking customers
to fill out the surveyonly if it coincided with a hot beveragepurchase Aseparatesign indicated that
participantsshouldplace completed surveys in a small opaque box neantinychwas designed so that

cugomers could not pull out or read other completed surveys.

INTERVIEWS| conducted longitudinal interviews with two of the Tower Café employees on the first,
third, and fifth weeks of the studynakingsix interviews total The two employees volunteered be
interviewed through communication with the Tower Café Manager. | met with each interviewee
independentlyat the Tower Café, where we spoke for approximately a-halfr per session The
guestions weralesigned to:
1 measure employedxomfort with and opinions about the price change;
TRSGSNY¥AYS gKIFG AYLI OG GKS LINAROS OKIy3IS KIR

1 bring to light any notable customer interactions pertinent to the study;
a2t A0AG SYLX 28SSaQ 2LAYAZ2YyYngbghajdogadd OKF y3IS Ay
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1 engag in adiscussion aboutow to improve the program.

¢CKS ljdzd tAGIGADGS AYyGSNBASEE 6SNBE GIdZARSR 02y O
LINEOAY3I F2NJ RSGI Af &(GubjuR & RSstSNKO1R As sustintelSitniqdegtions & ¢
were openended and the process was sestiuctured in order to allow for this guided conversation.
Great attention was placed on the formatiamd deliveryof the questiongo eliminate bias

The interviews were designed to use three tyged  |j dzS &l )Yinfai gu@stionsithat begin
and guide the conversatioi2) probes to clarify answers or to request further examples, é)dollow-
dzLJ ljdzSadAz2yae GKIFG Ffft2g GKSanyAnyissisgN®intgoip STheli 2 & dzY
interviews consisted of te to twelve specific questionand thoughthey were not pretested,they were

reviewed bytwo Tufts professors and two staff members for relevance and coher@bick).

Quantitative Data Collection

To determine the effectiveness of thgrice change on reducing the number of paper cups sold, primary
data wereO2 f f SOGSR 06& Y2yAl2NKYy3 wlaklpericgdMon8ay 18FFdbNBAry 3 (K S
2008 through Friday 14 March 2008) as well as the equivalent amount of time exactly orlgej@ar
(Monday 12 February 2007 to Friday 16 March 2007). In addition, quantititaewerecollected from
a control study, Brown & Brew, a larger-campus café supervised by the same manager as the Tower
Café to eliminate the influencenf external \ariables The price change was not administered at Brown
& Brew; however, the caféid offer a 10cent discount if a customéaroughtin a mug.
Datawere collected from the inventory databasend cash registefin the form of a Product Mix
Report)through a program called Black Board. From theentory Report primary data include the
total number of cups used and their cost to the caf@he following quantitiesvere collectedthrough

the Product Mix Reportmug discountgjiven (pre-study), hot cups @d (during the study), mugsold,

and hot drinks sold.The table below summarizes the sources of the quantitative data, as well as when

(2]



Chapter lll: Methodology

they were collected.

Product Mix Report
vdzt yiAde 27FX
1 Hot beverages purchased
9 Tisch tavel mugs purchased
1 Mug discounts give(pre-study)
1 Hot cups purchaseuring study)

Pre-study period: 19 Feb 2007 16 Mar 2007
Study period: 18 Feb 2008 14 Mar 2008

Inventory Report
1 Number of cups bought
1 Cost of cups bought

Pre-study period
Study period
2006/2007 Academic Year
2007/2008 Academic Year

The number of hot beverages sold minus the number of hot cups sold determined how many hot drinks

were purchased without an accompanying cup purcfiase

The cash register was peogrammedto monitor hot cup saleslowering the prices of the hot

beverages bgeventeen centand adding an extra buttog Hot cup ¢ to ring upthe seventeercent hot

cup purchase

12 oz.
Coffee 154

12 oz.
Coffee 1.39
Hot Cup 0.17

16 oz. 20 oz.
1.74 2.04
16 oz. 20 oz.
1.57 1.84
0.17 0.17

® This number does not necessarily indicate how many customers brought in a mug. Please see the Analysis
section for more details. Conversely, receiving a mug discount dastlve system before the study and is the
system at Brown & Brew), does indicate that the customer brought in a mug.
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If a customemwished to purchasa disposable cuphis increased the number of buttons an employee

had to hit from three to four.

Register Buttongeforethe Study Register Buttons During the Study

1 2 3 1 2 3 4
SPECIAL
FUNC- VOID cup Refund W r
FOUNTAI WATER SUN TISCH
SODA IPOLAND CHIPS TRAVEL
o » MUG
SOY TERRA SUSHI D8
| JUICE CHIPS cHIPS @ 6 PC C¥ P harges
ICED TRATL | ] ODWALLA DINTNG
TEA misc MIX BAR TEA COFFEE STAFF
. S8l .85y . [ CERTLEI -~
— . = mm — -
ICED RICE STACY'S) BEAN $5.00 NO STUDENT
|COFFEE KRISPIE PITA SALAD GIFT MILK SALE POINTS
4 e Dt 0 0 4
orEGoN | FrurT | Facult:
staff
C e o N T ' N A
S . 1
FIN CORN 4 5 6 ‘} cash
g ___J rcE CKE A —_——
i FFEE PARFAIT 1 EUBIOTE
Ko CHK
| | Ll : - 25 ﬁﬁﬁm
o PETITE . . ,
B1scorT | coor cu | crear o There-programmed register at thEower Café.
The hot cup button was outlinedrigd by the employees
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