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Abstract: It is estimated that 2.5–10 bn disposable coffee cups are used every year in the U.K. Most of
these cups end up in landfill or as litter, as the majority of poly-coated paper cups are not recyclable
or not recycled. Here, we report on a field experiment that was conducted at twelve university
and business sites to examine whether the use of reusable cups can be promoted through easily
implementable measures. The study found that both environmental messaging and the provision of
alternatives increased the use of reusable cups. While a charge on disposable cups increased their use
as well, a discount on reusable cups did not. The effects for the individual measures were modest, but
additive, meaning that the greatest behavioural change was achieved with a combination of measures.
None of the measures negatively impacted the total number of hot drink sales. One university
continued with the charge after the experiment had finished and distributed more reusable cups
for free among their students. This boosted the use of reusable cups up to 33.7% across three cafés.
This shows that a charge in combination with the provision of alternatives can increase the use of
reusable cups substantially in the long term.
Keywords: coffee cups; field experiment; latte levy; environmental messaging; provision of
alternatives; financial incentives; charge; discount; sustainable behaviour

1. Introduction
1.1. Background
It is estimated that between 2.5 and 10 bn disposable coffee cups are used every year in the U.K.
alone [1,2]. This is expected to increase further due to continuing growth in the coffee shop sector.
The number of coffee shops has quadrupled since 2000, and the forecast is that there will be 30,000 of
them by 2025 [3]. Almost half of all hot drinks in coffee shops are sold in disposable cups, which is
partly due to the on-the-go nature of much of the coffee and tea consumption in the U.K. [2].
It is estimated that fewer than one out of 400 cups is being recycled [3]. Many of the poly-coated
paper cups therefore end up in landfill or as litter. In addition, disposable coffee cups generate about
one-and-a-half-times their weight in carbon dioxide emission [4,5]. It is difficult to recycle disposable
coffee cups for a number of technical, economic and social reasons. Most importantly, the majority of
disposable cups are made of a paper body with an attached internal lining made out of polyethylene [6].
While it is technically possible to separate the plastic from the paper, this can only be done in specialist
facilities, of which there are only three in the UK [3]. The materials from disposable coffee cups are
of high volume. but low value, making it uneconomical to transport them over great distances for
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recycling [4]. In addition, there are currently few opportunities for consumers to recycle disposable
cups that are taken away from coffee shops. Even when disposable cups are used in or returned to
a coffee shop, they may not be recyclable because of contamination with organic materials or other
food packaging [7]. While biodegradable cups appear an obvious solution, very few would make it to
compost as a result of consumer confusion about which cups can and cannot be composted and a lack
of access to organic bins. The use of biodegradable cups could also lead to more littering, as they may
be seen as less harmful to the natural environment. Drink containers, including disposable coffee cups,
are already among the most discarded items in English cities [8] and may end up as litter in the marine
environment [9]. It is estimated that currently, more than half a million cups are littered every day in
the UK [1].
1.2. Strategies for Behaviour Change
In order to reduce litter and the volume and weight of coffee cup waste being sent to landfill, it is
important to consider the waste hierarchy model. That is, reducing the creation of waste materials
may be a more effective and economical way of preventing waste than the recovery of these materials,
in particular when they are high volume low value [10]. This then requires a change of consumer
behaviour when buying coffee or tea on the go.
There are several ways to change behaviour [11–13]. Vlek listed a number of informational and
structural strategies, including education/provision of information, appeals to values and morality
and social modelling and support, as well as the provision of alternatives, regulation and financial
instruments, respectively [11]. Information campaigns to change behaviour have been around since the
earliest days of the environmental movement, but have been met with varied success [14]. Providing
information may result in more knowledge, but that does not necessarily translate into behaviour
change [15]. Environmental messages may be more effective when they appeal to normative values
and morality or contain practical information about how to change behaviour, rather than just
containing factual information [15–19]. Indeed, social norms are among the most important predictors
of pro-environmental behaviour [20]. Social modelling, based on social learning theory [21], holds that
people may learn from observing others performing a behaviour; although this may also happen when
others set a bad example [22]. Awareness raising in combination with the provision of alternatives is
one of the most effective ways of changing behaviour [12]. Introducing legislation to discourage certain
behaviours is another strategy, but needs to be enforced. Governments have become increasingly
reluctant to use this option because of the costs involved and fear of a public backlash [23]. Financial
incentives, such as discounts and charges, are part of the standard suite of instruments available to
policy makers to encourage and discourage behaviour, respectively. Recent research on single-use
carrier bag usage has shown that charges, as a behaviour change instrument, can be highly effective [24];
although there is a risk that they work as an external incentive and therefore weaken someone’s internal
motivation to do good for the environment [25]. The English plastic bag charge appears however to
have acted as a catalyst to raise further waste awareness among the general public [26] and started a
public debate on whether charges could be applied to other single-use items such as disposable coffee
cups [27].
1.3. The Field Study
The different strategies discussed here may be more or less effective, depending on the specific
context in which behaviour change is sought. There is therefore a need to design and test interventions
to show how effective they may be in reducing environmental impacts in those different contexts [12].
In this paper, we report on a field study that was set up to explore how the use of reusable coffee cups
can be encouraged through easily implementable measures that any café could take. In particular,
it examined whether: (1) environmental messaging, the provision of (reusable) alternatives and
financial incentives are effective ways of promoting the use of reusable cups in the short term; (2) they
have an impact on the total number of hot drink sales; and (3) a combination of measures, including a
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Table 1. The proportion of hot drink sales with reusable cups at the twelve university and business
sites in the before and after periods.
Study Site
Number

University
or Business

1
2
3
4
5
6
7
8
9
10
11
12

University
Business
Business
University
University
University
University
Business
University
University
University
Business

Messaging

Provision of Alternatives

Posters/
Reusable
Showcards Cups for Sale
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
N
N
N
N

Financial Incentive

Proportion of Hot Drink
Sales with Reusable Cups

Free Reusable
Cups Distributed

Charge

Discount

Before, in %
M (SD)

After, in %
M (SD)

Y
Y
N
N
N
N
N
N
N
Y
Y
N

Y
N
N
N
N
N
N
N
N
N
N
N

N
Y
Y
N
N
N
N
N
Y
N
N
N

5.1 (1.7)
1.8 (0.5)
4.9 (0.8)
0.0 (0.0)
0.4 (0.3)
1.4 (0.4)
0.7 (1.3)
7.5 (2.7)
13.7 (6.4)
0.3 (0.7)
0.9 (1.7)
4.4 (1.6)

17.4 (5.5)
12.4 (3.4)
6.0 (0.6)
9.0 (3.0)
1.1 (0.6)
1.3 (0.5)
0.3 (0.5)
24.0 (4.6)
17.5 (3.3)
4.4 (9.1)
7.1 (6.1)
5.7 (2.4)

3.3 (4.4)

7.6 (8.1)

Overall

Note: Y = yes, N = no; M = mean, SD = standard deviation.

Café managers were asked to capture their hot drink sales for five consecutive weeks before and
for five consecutive weeks after the intervention (five weeks typically equated to 25 days of sales).
Data were recorded on a daily basis in a standardised format and included the total number of coffees
and other hot drinks sold, the number of drinks sold in reusable cups and the number of drinks sold
in single-use disposable cups. A dataset was created that included two outcome (dependent) variables,
i.e.,: (1) the daily total number of hot drink sales; and (2) the daily proportion of hot drink sales with
reusable cups. There were twelve sites and the total number of sale days ranged from 40–55 per
site (M = 50). This produced a dataset of 600 data points for the dependent variables. The predictor
(independent) variables were the intervention measures of environmental messaging, reusable cups
being for sale, distribution of free reusable cups among customers, a charge on disposable cups and a
discount for using a reusable cup. These measures were included as dummy variables (0 = not present;
1 = present) for the days during the before and after periods. Table 1 list the intervention measures
taken at the twelve sites.
The University of Winchester continued with the intervention after the formal study had ended
(Study Site 1; see Table 1) and rolled out the charge across three café sites on their premises. They kept
recording their hot drink sales in the same standardised way until September 2017, and during that
period they took a number of additional measures to promote the use of reusable cups. We report
the findings as a case study of the long-term effects of a coffee cup charge in conjunction with other
measures. The results are subdivided into three periods, i.e., from 6 November 2016–26 February 2017
(Period 1), after the official part of the study had finished, but before an additional 2500 free reusable
cups were distributed among students; from 27 February 2017–21 May 2017 (Period 2), from when the
free reusable cups were distributed until the end of the 2016–2017 academic session; and from 22 May
2017–17 September 2017 (Period 3), after the students had left for the 2016–2017 academic session.
2.2. Statistical Analysis
The data were analysed from an interrupted time series (ITS) perspective. ITS involves the
analysis of repeated measurements, in this case daily hot drink sales, that can be used to evaluate
interventions [28]. It allows the effects of the intervention to be separated from other extraneous
trends within the data. ITS is particularly useful for evaluating the effectiveness of population-level
(or in this case: café-level) interventions that have been implemented at a clearly-defined point in
time. This approach can help to see whether there is a step-change in an outcome series linked to
an ‘interruption’ that happened at a specific point in time, as well as changes in temporal trends.
The analysis involved the use of the time series of the daily hot drink sales in the before and after
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periods of the intervention (with the ‘interruption’ being the implementation of the different measures).
A multilevel version of ITS regression analysis was conducted, with the daily sales nested within the
twelve intervention sites. Analyses were conducted with MLWin 2.36 [29]. Parameters were estimated
using Markov chain Monte Carlo (MCMC) methods with 50,000 iterations. Only the fixed effects
are reported.
The basic statistical model involved two ‘time’ variables, indicating the time elapsed since the
start of the study and the time elapsed since the start of the intervention respectively; a dummy
variable indicating the period of the study (i.e., before or after the implementation of the measures);
and dummy variables indicating whether the sites sold reusable coffee cups within the café, distributed
free reusable coffee cups or introduced a discount or a charge. The parameters associated with the
time variables indicate underlying temporal tends in the data and whether the trend changed in
the intervention period, respectively. As all sites displayed environmental messages as part of the
intervention, the before-after dummy variable gives an indication of the effects of environmental
messaging alone. This means that that the messaging-only sites were effectively the control group to
which all other measures were compared. The results for the other dummy variables therefore show
how the other measures increase the use of reusable cups over-and-above environmental messaging
alone. The analyses were conducted for (1) the daily proportion of hot drink sales with reusable cups
and (2) the daily total number of hot drink sales.
3. Results
3.1. The Impacts on the Proportion of Hot Drink Sales with Reusable Cups
Table 1 shows the percentage of hot drink sales with reusable cups at the twelve university and
business sites in the before and after periods. The study found that, on average, hot drink sales with
reusable cups increased from 3.3 to 7.6%. Three sites saw the biggest increase in sales with reusable
cups. Site 1 (which introduced a charge, started selling reusable cups and distributed 200 free reusable
cups among their customers) saw an increase from 5.1 to 17.4%. Site 2 (which introduced a discount,
started selling reusable cups and distributed 200 reusable cups for free among their customers) saw
an increase from 1.8 to 12.4%. Site 8 (which only started selling reusable cups in addition to the
environmental messaging) saw an increase from 7.5 to 24.0%. The other sites generally saw smaller
increases in hot drink sales with reusable cups.
Table 2 presents the results of the multilevel ITS analysis with the proportion of hot drink sales
with reusable cups as the dependent variable. The results suggest that environmental messaging
on its own lead to an increase of 2.3% on average (B = 0.023, SE = 0.009, p < 0.05). The provision of
alternatives further raised the use of reusable cups. Having them for sale within the café increased
their use by 2.5% (B = 0.025, SE = 0.007, p < 0.001) and distributing them for free among customers by
another 4.3% (B = 0.043, SE = 0.008, p < 0.001).
Table 2. Impacts of the measures on the proportion of hot drink sales with reusable cups.
Site Characteristic

B (SE)

After (versus before)
Reusable cups for sale
Free reusable cups provided
Discount
Charge
Time since start of study (in weeks)
Time since intervention (in weeks)
University (versus business)
Constant

0.023 (0.009) *
0.025 (0.007) ***
0.043 (0.008) ***
0.005 (0.008) n.s.
0.034 (0.014) *
0.002 (0.002) n.s.
−0.006 (0.002) **
−0.039 (0.040) n.s.
0.062 (0.034) n.s.

Note: * p < 0.05, ** p < 0.01, *** p < 0.001, n.s. = non-significant.
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Table 2 also shows that, while a discount on reusable cups did not make any difference for hot
drink sales with reusable cups (B = 0.005, SE = 0.008, n.s.), a charge on disposable cups increased the
use of reusable coffee cups by an extra 3.4% (B = 0.034, SE = 0.014, p < 0.05). The effectiveness of the
interventions wore off slightly as the study progressed (B = −0.006, SE = 0.002), p < 0.01). There were
no differences between the university and business sites (B = −0.039, SE = 0.040, n.s.), and there was
no underlying trend in hot drink sales with reusable cups separate from the intervention (B = 0.002,
SE = 0.002, n.s.).
3.2. The Impacts on Total Number of Hot Drink Sales
In order to examine whether the measures affected overall sales, analyses were conducted with
the total number of hot drink sales as the dependent variable (see Table 3). It becomes clear from Table 3
that the measures did not substantially affect hot drink sales. There were no discernible underlying
trends, and on average, there were no differences in sales between the university and business sites.
The ‘constant’ was the only significant parameter (B = 896.303, SE = 388.377, p < 0.05), showing that the
sites sold around 896 hot drinks on average per day. The high standard error for this parameter shows
that there was great variation in the total number of sales across the different sites and days.
Table 3. Impacts of the measures on the total number of hot drink sales.
Site Characteristic

B (SE)

After (versus before)
Reusable cups for sale
Free reusable cups provided
Discount
Charge
Time since start of study (in weeks)
Time since intervention (in weeks)
University (versus business)
Constant

−5.770 (17.026) n.s.
13.390 (14.173) n.s.
19.922 (15.285) n.s.
−16.723 (14.089) n.s.
−14.491 (26.543) n.s.
−1.302 (3.035) n.s.
−1.129 (4.231) n.s.
−445.652 (546.877) n.s.
896.303 (388.377) *

Note: * p < 0.05, n.s. = non-significant.

3.3. Long-Term Results at the University of Winchester
The long-term effects of a coffee cup charge in conjunction with other measures was explored
through a case study of a single university site that continued with the intervention and recorded sales
for an extended period. Table 4 shows the proportion of hot drink sales with reusable cups at the
University of Winchester in the three periods from November 2016–September 2017. The university had
introduced a charge on disposable coffee cups as part of the experiment. The charge was subsequently
rolled out across the university, and more reusable cups were distributed among students in February
2017. The table shows that, in the period directly following the field study (Period 1), the proportion
of hot drink sales with reusable cups increased to 21.9% in the café in which the charge was trialled
(Café 1 in Table 4; Site 1 in Table 1). Table 4 further shows that the charge was also effective at the
other two cafés. In the period from November 2016–February 2017, the proportion of hot drink sales
with reusable cups at Cafés 2 and 3 stood at 26.6% and 17.8%, respectively. This means that, overall,
21.1% of all hot drink sales in that period were with reusable cups.
Table 4. Proportion of hot drink sales with reusable cups at the University of Winchester.
Café 1 (1)

Café 2

Café 3

Total

Period 1 (November 2016–February 2017)
Period 2 (February 2017–May 2017)
Period 3 (May 2017–September 20

21.9%
37.0%
30.4%

26.6%
43.0%
42.5%

17.8%
27.7%
29.2%

21.1%
33.7%
31.6%

Overall

28.5%

34.4%

23.5%

27.4%

(1)

Study Site 1 (see Table 1).
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At the end of February 2017, the university gave away another 2500 reusable coffee cups to
students. Table 4 shows that this further boosted the use of reusable cups to 33.7% on average in the
second period, which lasted until the end of the academic year. Café 2 even saw a rate of 43.0% in
this period. The proportion of sales dropped slightly after students had left the university for the
2016–2017 academic session, but remained at a robust 31.6%. Again, Café 2 saw the strongest hot drink
sales with reusable cups at 42.5%.
4. Discussion
This paper explored how the use of reusable coffee cups can be encouraged through easily
implementable measures. It reported on a field study that was conducted at twelve university and
business sites and involved the implementation of different combinations of measures over a five-week
period. The study found that both environmental messaging and the provision of alternatives increased
the use of reusable cups. While a charge on disposable coffee cups also helped to promote the use of
reusable cups, a discount for not using disposable cups did not appear to be effective. These results
are in line with prospect theory, which suggests that people are more sensitive to losses than to gains
when making decisions [30]. Customers may therefore be more likely to avoid paying a charge on a
disposable cup (a loss) than to try to obtain a discount (a gain) by bringing a reusable cup, even if the
pricing structure for the two are the same. Another reason that a charge may be more effective than a
discount is that the former communicates that bringing a reusable cup is the norm. That is, having
to pay extra for a disposable cup suggests that using your own cup is the default expectation [31,32].
Various coffee shops in the U.K. currently provide a discount for bringing your own cup, but public
awareness of these discounts and their effectiveness are low. Current estimates are that less than 1%
of customers make use of such discounts [2]. In contrast, a charge may make people more aware of
the higher costs of using disposable cups, and act as a habit disruptor against the profligate use of
single-use packaging in a similar way as a single-use carrier bag charge does [24–26].
While the effects for the different individual measures were modest, they are additive. That means
that greater levels of behaviour change can be established by combining the different measures.
The study suggests that the provision of free reusable alternatives in combination with a financial
incentive is particularly effective. The two sites that showed the greatest behaviour change combined
a charge or a discount with the sale and distribution of reusable cups. People are only likely to change
their behaviour if there is a feasible alternative and/or a supportive infrastructure [12]. The catering
department of the University of Winchester continued with the charge and recording of sales at their
three café sites after the field study had formally finished and distributed a large number of reusable
cups for free among their students. This led to a further increase in the use of reusable cups over the
rest of the academic session. This shows that, with the right measures and institutional commitment,
behaviour change can be even more effective in the long term than in the short term. Hot drink
sales with reusable cups remained robust after students had left for the 2016–2017 academic session,
suggesting that the measures were equally effective among students and staff.
The study further examined whether the measures affected hot drink sales at the different sites.
Many coffee shops may not be willing to take certain measures because they are concerned about
potential negative impacts on their business. Indeed, it was initially challenging to find a site that was
willing to introduce a charge for this particular reason. Our study suggests that these concerns were
unfounded. None of the measures, including the charge on disposable coffee cups, had a negative
impact on the total number of hot drink sales. This shows that field experiments, such as the one
reported here, may help to allay fears of stakeholders when evaluating different options for behaviour
change. It also shows that it is important to work with stakeholders when setting up a field experiment
to examine what measures work; measures can only be tested when there are organisations willing to
implement them. While the general structure of the experiment was designed by the authors of the
paper, the specific measures were implemented in negotiation with the cafes and catering companies
that took part in the research [33].
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Based on this field study, it can be concluded that, by introducing a number of measures, the use
of single-use disposable coffee cups can be reduced substantially. The reduction could even be greater
with a mandatory charge or a ‘latte levy’ on disposable coffee cups at the national level [2], as it
then becomes more worthwhile for consumers to adapt to the widespread introduction of a charge.
Having said that, the measures were tested at a number of workplace cafés at U.K. higher education
institutions and office sites. It may be easier to use reusable cups at these places than at, for example,
high-street coffee shops. There may be facilities at work where you can clean and store cups. While hot
drinks consumed in high-street coffee shops can be sold in crockery, it may be more difficult to adapt
to a charge when a hot drink is consumed on the go, as this would require the consumer to bring their
own cup. The effectiveness of such a measure would therefore be dependent on the availability of
easily portable reusable cups. It would be useful to understand the barriers to using reusable cups for
on-the-go hot drink consumption, but also to trial other measures or schemes that may help to reduce
the number of single-use disposable coffee cups being used, and them ending up in landfill or as litter.
It has to be noted that our study was relatively small in scale and that the measures were
introduced at a limited number of sites, meaning that the results are indicative only. This study took
an interrupted time series approach and used the environmental messaging-only sites as the controls.
That means that the effectiveness of the other measures are compared to this ‘minimal’ intervention.
There is a remote possibility that the effects of the messaging are caused by external events, such as
media reports around the time of the intervention [28]. More research is needed to examine the
impacts of a wider introduction of a coffee cup charge or other measures. Zero Waste Scotland,
an organisation that aims to support the delivery of a circular economy in Scotland, is currently
trialling the effectiveness of disposable coffee cup charges at a larger number of organisations and sites,
using a similar methodology to the one used in the current study [34]. Replicating the study at a larger
scale will help to determine the reliability of the results. A wider application of a charge on disposable
coffee cups may also make it more acceptable, as consumers adapt and get used it. Previous research
on carrier bag charges implemented in Wales and England has shown that environmental measures
tend to become more popular after their implementation [24,26].
5. Conclusions
This study has shown that it is possible to encourage the use of reusable coffee cups through a
number of easily implementable measures. This can help reduce the number of single-use disposable
coffee cups ending up as litter or as waste in landfill. This in itself will not be sufficient to address
all problems posed by single-use packaging and plastics [35]. Disposable coffee cups represent only
a small proportion of the total amount of waste generated by households, and all different types
of packaging are being littered [8]. Disposable coffee cups have however become a symbol of our
throwaway culture in which consumers have become accustomed to the convenience of disposable
packaging. Taking action on disposable coffee cups may create awareness of the wider problems
associated with plastic pollution. Research on the English plastic bag charge not only showed that it
changed behaviour and attitudes relating to plastic bags, but also that the charge acted as a catalyst to
raise awareness of plastic waste and pollution in general [26]. The attention given to the publication of
the Environmental Audit Committee reports on coffee cups and plastic bottles suggests that there now
is momentum to take wider action [2,36]. Further research from the social and behavioural sciences is
necessary to provide the evidence needed for effective change.
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