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Advancing economics in business

Putting the genie back in the bottle—deposit
return schemes on plastics
In March 2018 the UK government announced a plan to introduce a deposit return scheme for
plastic, glass and metal drinks containers in England. Aimed at curbing pollution by stimulating
recycling, the scheme will be consulted on later this year, and will bring England into line with
many other EU countries that already have such schemes. From a traditional and a behavioural
economics perspective, what conditions are necessary in order for these schemes to achieve the
intended policy objectives?

As the issue of global plastic pollution has gained increasing
scrutiny and publicity, support for the introduction of
recycling initiatives has grown. According to the European
Commission, more than half of EU citizens are convinced
that local authorities should provide more and better
collection facilities for plastic waste, and over 60% think that
consumers should pay an extra charge for single-use plastic
goods.1
It has been estimated that, since the 1950s, approximately
8.3bn tonnes of plastic has been produced globally, of
which almost 80% has ended up in landfill or the natural
environment.2 The environmental cost of plastic pollution in
2015 was estimated at more than $139bn.3
However, substituting plastic can be difficult for both
environmental and technical reasons. According to the UK
Environment Agency, a cotton tote bag must be used 131
times before it becomes a less environmentally detrimental
alternative to HDPE disposable plastic bags, given the
greenhouse gas emissions resulting from its manufacture
and transportation.4

How do deposit return schemes work?
While the details of existing deposit return schemes vary,
the general principles are as follows: when purchasing
drinks in plastic containers, consumers are charged a higher
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price, which includes a deposit of £0.06 to £0.35, depending
on the country and type of container. The consumer can
then claim the deposit back by recycling the container in a
return vending machine. The unclaimed deposits can be
distributed to retailers, producers or the scheme operator,
depending on the exact details of the scheme.
The operation of such schemes (e.g. container collection,
installation and maintenance of the reverse vending
machines) itself requires financing. Costs are typically
levied on the supply side of the market—i.e. the producer,
retailer or importer.5 However, producers and retailers can
be expected to pass on at least some of these costs, so in
practice consumers may bear some of the scheme costs.

What is the precedent for such
schemes?
Schemes similar to that proposed in the UK already operate
in a range of countries, including Denmark, Germany and
Sweden. Key features of these schemes, and their return
rates, are detailed in Table 1 overleaf.
The table shows that the schemes share a similar structure
and in most cases result in high return rates, ranging from
77% to 97%. In contrast, only 58% of plastic bottles are
currently recycled in the UK.6
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Table 1

Deposit return schemes
across countries

Cognitive and emotional biases
The endowment effect, whereby people demand much
more money to give up an object that they already own
than they would be willing to pay to acquire it, is well
established in the economics literature. The effect has
important implications for the functioning of the proposed
scheme.10 The mere fact that the increase in price is
labelled as a deposit, as opposed to a levy, can enhance
the scheme’s effectiveness. In particular, the prospect of
losing a deposit could be a stronger motivator for people to
engage in the scheme than the prospect of paying a levy, or
even the prospect of receiving some money.11
Another feature of return deposit schemes that encourages
engagement is that some may perceive the process as a
form of game. ‘Gamification’ is used in many spheres to
maintain engagement. There is evidence of gamification
successfully encouraging other environmental initiatives.
For example, an experiment in which participants managed
their energy consumption by competing against their friends
and neighbours showed ‘high user acceptance and the
potential to engage consumers in participation’.12

Note: 1 The most common objects of the schemes are plastic
(PET, HDPE), metal (aluminium), and glass. 2 The party that bears
the operative costs of the system (administrative fee). In Norway,
producers participate in the scheme on a voluntary basis in return
for tax exemptions. 3 All monetary amounts were converted
from local currency to pound sterling using exchange rates from
Bloomberg as at 21 June 2018. 4 As at 2014.
Source: Oxera analysis based on CM Consulting and Reloop
Platform (2016), ‘Deposit systems for one-way beverage
containers: global overview’.

How can consumers be incentivised to participate in these
schemes? This question is considered below, from the
perspectives of both traditional and behavioural economics.

What makes a scheme work?
From a traditional economics perspective, participating in
the scheme allows individuals to earn additional income
by collecting and returning containers. Therefore, rational
economic agents will choose to participate in the scheme,
as long as the costs of doing so are below the level of the
collected deposits. Indeed, there is evidence of individuals
on low income participating in such schemes primarily to
obtain additional income.7
However, other evidence shows that financial incentives
are not always a driving force behind people’s habits and
decisions. For example, even though taxes make up over
80% of the cost of cigarettes in the UK,8 low-income groups
appear to have the lowest rates of quitting.9
Behavioural economics offers additional insights into
people’s behaviour by examining cognitive and emotional
biases.
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Another experiment installed a display in the homes
of participants that depicted their avatars on an island.
The sea level rose, threatening to sink the island, unless
participants engaged in sustainable behaviour. A postexperiment survey showed that 85% of participants
developed an increased awareness of environmental
ecology.13 Finally, an experiment involving the introduction
of an ‘emobin’—a bin that provided immediate positive
feedback in the form of emoticons and sounds—showed a
threefold increase in recycling.14
The introduction of a scheme may help to change people’s
behaviour beyond just the recycling of plastic containers.
In a world where environmental awareness is steadily
increasing, people may be more willing to participate
in environmentally friendly initiatives; however, limited
attention spans and the information overload of everyday
life mean that many people are also more likely to follow
their old habits.
Reverse vending machines near a store can serve as a
prompt for consumers to reconsider their habits more
broadly. The benefit of a prompt is not so much in educating
people, as in giving a reminder at the right time. The simpler
the prompt, the more effective it is.
To illustrate this, since 2008 fast-food chains in New York
have been obliged to display calorie information on menus,
with the aim of encouraging healthier diet choices. The
evidence suggests that this measure has failed to achieve
its objectives.15 In contrast, there is evidence that simpler,
and more visual, traffic-light food-labelling systems are
effective in incentivising people to maintain healthier diets.16
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A network of reverse vending machines near stores could
therefore serve as a prompt to people to change their
consumption of plastic over time.

What are the challenges?
In spite of the above factors, there are issues that have
the potential to hold the deposit return scheme back from
achieving its environmental objectives.

Complexity
Complexity could jeopardise the effectiveness of the
scheme in two ways.
From a traditional economics perspective, complexity
increases the opportunity costs of participating in the
scheme, by which we mean the value of time and effort. All
else being equal, higher opportunity costs will be associated
with fewer people engaging with the scheme.
From a behavioural economics perspective, even a
relatively small amount of additional effort required from
participants may affect their decisions. For example, a
UK study found that university students purchased fewer
sweets and crisps at the cafeteria if they had to pay for them
at a separate checkout.17 To the extent that people dislike
spending time on understanding how a scheme works, and
which items can and cannot be recycled, the more complex
the scheme, the lower the level of expected engagement.
The proposed UK scheme would therefore have to be
simple to understand and engage with in order to have
maximum impact. Similar arguments can be made about
scheme convenience.

Costs of the scheme
Another issue is that, no matter how successful a scheme
is in changing behaviours, it will not come without a cost.
Costs can be broken down into the direct costs of operating
the scheme and the wider economic and environmental
impact.
While in most schemes consumers do not bear the cost
directly, here the operating costs will ultimately be shared
between the supply side (producers, importers and retailers)
and the demand side (consumers) of the market. The exact
distribution of costs depends on a number of factors, such
as the degree of consumer engagement and the ability of
the supply side to pass the costs on to consumers.
To illustrate, people who do not engage with the scheme
will ultimately pay more for it as they will effectively forgo
their deposits, which will ultimately be pumped back into the
scheme operation. However, consumers who engage with
the scheme and do collect their deposit will still contribute
some amount towards the operation of the scheme. This
contribution will be ‘baked’ into the price of the products in
the first instance.
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The degree to which the supply side is able to pass on the
costs of running the scheme to consumers depends on
the market structure (i.e. the number of firms in the market,
their market shares, and how intensively they compete).
According to standard economics, firms operating under
‘perfect competition’ would pass on all of the scheme cost
to consumers, while a monopoly would pass on only 50%.18
In reality, however, the markets involved in the production
and distribution of plastic containers are neither perfectly
competitive nor monopolistic. In practice, therefore, the
degree of pass-on would be expected to fall somewhere
between 50% and 100%.
Finally, the distribution of the cost burden within the supply
side could also be uneven. To illustrate, simply mandating
that all retail stores install reverse vending machines may
result in a relatively high burden on smaller chains. Even
if the number of machines is proportional to the number
of open stores, smaller chains may find it more difficult
to finance the machine installation, simply due to their
size. This, in turn, could bring unintended competition
consequences to the retail food market. At this stage,
however, it is unclear which parties are going to share the
costs of setting up and running the scheme. It is expected
that more clarity will be provided in the consultation later this
year.
According to the British Plastics Federation, the UK scheme
will cost ‘at least £1bn to set up and a similar [amount] to run
each year’.19 At least some of this cost could be expected to
be borne by consumers.
In addition to monetary operating costs, the scheme will
give rise to an environmental footprint and wider economic
effects. To illustrate, the very process of collecting,
transporting and recycling plastic will inevitably result in
some environmental pollution.
Moreover, the scheme may encourage some local
authorities to wind down their own recycling initiatives. This
suggests that, to maximise the effectiveness of the scheme
and minimise wider costs, it will be important to consider all
parts of the recycling chain.

Concluding remarks
Judging from precedent in other, mainly European countries,
the deposit return recycling scheme proposed in England
has the potential to significantly improve the recycling rates
of drinks containers. An economics perspective highlights
three areas of focus that will determine the success of the
scheme.
•

Simplicity and ease of access—regardless of whether
people are driven by financial or behavioural motives,
simplicity and ease of access of the scheme will be
important in maximising the level of engagement. They
will allow opportunity costs to be minimised, as well as
reduce behavioural barriers that would otherwise deter
participation.
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•

Efficiency of scheme operations—no matter how
successful the scheme is in increasing return rates, it
will still incur operating costs. Minimising these will be
crucial to the efficiency of the scheme.

•

The wider effects and the big picture—the scheme will
generate its own environmental and economic impacts,
which could be both positive and negative. The very
process of transporting and recycling plastics results in

emissions. At the same time, the presence of reverse
vending machines in stores can serve as a prompt that
can help people to reconsider their consumption of
plastic more generally.
Contact:
Dr Leonardo Mautino
Alexander Smirnov, CFA
Federico Galasso
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