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(2017), which featured powerful images of
the damage that plastic waste is causing to
the marine environment.

Illustrating the problem
Recent statistics on the level of plastic
pollution in the sea do not make for
comfortable reading. Figure 1 shows current
estimates on the number of pieces of plastic
in the oceans, with the North Pacific
estimated to be polluted with about 2,000
billion pieces of plastic.
An article published in Science magazine
in 2015 calculated that 275 million metric
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or a number of years, environmental
pollution caused by plastic waste
has been of great concern for
environmental activists, economists and
policymakers. In the UK the issue has
become even more prominent in recent
months following the screening of the final
episode of the BBC series Blue Planet II
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In response to growing concerns about plastic pollution,
the UK and a number of other countries have introduced
a tax on single-use plastic carrier bags. Guglielmo
Volpe explores how economics can shed light on the
motivation for this tax and whether it has been effective
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Plastic pollution
and the economics
of the bag tax

Figure 1 Global number of plastic pieces in
the sea (2014)

tons of plastic waste was generated in 192
coastal countries in 2010, with 4.8 to 12.7
million metric tons entering the sea. The
whole marine environment is affected by
plastic pollution, including wildlife. Indeed,
a scientific study published towards the end
of 2017 analysed the stomach contents of
41 gulls captured at a landfill in Canada
and found that the birds had ingested an
aggregate 284 pieces of junk, of which 59%
were plastic.
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Behavioural perspectives

600

One of the insights of behavioural
psychology is that habitual behaviours are
learned and reinforced through repeated
responses to particular situations. So,
theoretically, if a behaviour (such as
demanding single-use plastic carrier bags) is
learned, it could be ‘unlearned’ by providing
some appropriate incentive. This is where the
‘nudging’ technique is suggested. A nudge
gives individuals a gentle prod to change
their behaviour through encouragement
rather than coercion.
Nudges can be behavioural as well as
economic. Behavioural nudges aim to make
people stop and think about what would
otherwise be unconscious behaviour. It is
possible to distinguish between different
types of behavioural nudge, but often they
take the form of a short, simple message.
For example, providing information about
the calorific intake of food can influence the
choice of food consumed. In other instances,
economic nudges involve the use of small
fees or price changes in order to incentivise a
change in purchasing habits.
The 5 pence levy on single-use plastic
bags could be regarded as an economic
nudge aimed at both making shoppers
more aware of their consumption of plastic
bags and, eventually, reduce their demand.
So, the overall economic thinking behind
the levy is a combination of ‘traditional’
demand
theory
and
behavioural
economics.
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Figure 2 Number of plastic carrier bags issued by supermarkets in the UK (2016–17)

A rising tide of carrier bags

The economics of bag taxation

One of the major culprits of plastic pollution
has been identified in the consumption
of single-use plastic carrier bags. Figure 2
provides some evidence of the sheer volume
of single-use plastic carrier bags issued by
large UK supermarkets.
Between 2016 and 2017, more than 1.5
billion single-use carrier bags were issued in
the UK alone. Estimates for the USA suggest
that Americans use 100 billion plastic bags
a year, with the average US family taking
home almost 1,500 shopping bags annually.
Statistics show that the average lifespan of
a plastic bag is rather short (you will have
to wait until the end of this article to know
what the actual lifespan is) while it can take
between 500 to 1,000 years for it to break
down.

Of course, the question we should ask
ourselves is: what is the economics of the
5 pence tax? Demand theory can be of
help here. According to the law of demand,
ceteris paribus, an increase in price reduces
the quantity of single-use plastic carrier bags
demanded. So, confronted with the higher
price, shoppers would be induced to use
alternative ways to carry their shopping,
such as reusable bags and trolleys.
While this is clear and makes perfect
sense, you are probably asking yourself one
more question: how could policymakers
be confident that such a ‘small’ levy would
have a ‘substantial’ effect? Is there economic
analysis behind the choice of the size of the
tax? The answer to this question is a positive
one and can be found within the context
of behavioural economics. This is a branch
of economics that draws from the insights
of behavioural psychology in order to get a
better understanding of economic decisions
made by individuals.

Reducing demand
The reduction in the consumption of singleuse plastic carrier bags has been seen by
environmental activists and policymakers
across the world as one of the key policies to
reduce plastic pollution.
Given that single-use plastic carrier bags
are usually issued free to shoppers, the
most natural policy aimed at reducing their
consumption would be to increase their
price through taxation. In particular, many
countries opted for either the introduction
of a small tax per single-use shopping bag
issued to a shopper, or for a complete ban
on their use.
In the USA, the first city to introduce a
tax was San Francisco in 2007, and by 2017
about 100 cities had actually banned the
use of the single-use plastic bags. In the UK,
Wales introduced the 5 pence tax in 2011,
followed by Northern Ireland in 2013 and
Scotland in 2014. England was the last of
the home nations to impose the tax, doing
so in 2016.
www.hoddereducation.co.uk/economicreview
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The marine environment is adversely
affected by plastic pollution
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Questions
1 Explain why the use of plastic bags
by shoppers is an example of a negative
externality in consumption. Draw a diagram
to illustrate your answer.
2 How could a ‘fear of loss’ help to explain
the irrational behaviour of consumers when
the price of a good is zero?
3 Do you think the impact on consumers
will be greater if the same policy is presented
as either a 25p discount for choosing a
reusable cup or an additional charge of 25p
for not choosing a reusable cup?

Assessing the impact
You are probably thinking that all this
makes sense, but how could economists
and policymakers be sure about the actual
impact of the levy and its effectiveness in
reducing quantity demanded? In particular,
were there any views or estimates on how
sensitive or ‘elastic’ shoppers would be about
the demand of single-use plastic carrier
bags? More importantly, what has been the
actual impact of the tax?
No estimates of shoppers’ price elasticity
existed prior to the introduction of the tax,
but a lot of short-term and some long-term
evidence of its impact has emerged. Recently
the UK government published a report
which showed a 90% reduction in the use
of plastic carrier bags, with 9 billion fewer
plastic bags used by shoppers over the April
2016 to April 2017 period compared with
2014. Similar statistics of large percentage
drops in use were reported by other cities
or countries where similar policies were
introduced.
Overall, the policy has been regarded
as very successful by economists and
policymakers. Hence, the evidence points
towards shoppers being very price-elastic.
Plastic waste is likely to take up to 1,000
years to degrade on landfill sites
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How could we explain such a strong reaction
(high elasticity) by shoppers? Is it possible
that some other unexpected phenomenon
was at work and, in the end, influenced
shoppers’ behaviour and reaction to the tax?
The answer to this question could be found,
again, within the realm of behavioural
economics and the main clue is given by the
price of single-use plastic carrier bags before
the introduction of the tax.

The ‘zero price’ theory
Before the introduction of the levy, singleuse plastic carrier bags were free. They were
handed out at will to shoppers at checkouts.
By being freely available, many shoppers
would not have any hesitation in asking for
extra bags even if, perhaps, there was no
actual need. Just for a moment, think about
yourself: how many free items (that you did
not necessarily need) have you collected in
your life? How many free stickers, pens and
keyrings lie around your room at home?
Generally, when offered something for
free we jump at the opportunity and it
makes us feel good. So, is it possible to argue
that a price of zero is a ‘special price’ that
triggers in us some strong emotional and,
possibly, ‘irrational’ reaction?

A chocolate experiment
To test this hypothesis some economists in
the USA carried out a simple experiment.
They went to a number of public places
and set up stalls announcing the sale of
‘one chocolate per customer.’ They were
selling two types of chocolate: high-quality
Lindt for 15 cents each and lower-quality
Hershey’s Kisses for 1 cent each. Both types
of chocolate were priced below market prices
in order to provide incentives to consumers
to buy them.
When purchasing the chocolates, buyers
showed a high degree of rationality: they
compared quality and prices and, eventually,
73% of them purchased the Lindt chocolate
and 27% purchased the Hershey’s. The

economists then reduced both chocolates’
prices by 1 cent so that the Lindt chocolate
would be priced at 14 cents while the
Hershey’s would be free.
Now, what would standard economic
theory tell us about the effect of the price
change? Since nothing changed in relative
terms, the behaviour of customers should
not change, and the chocolates should be
chosen in approximately the same relative
proportions observed before the price
change. Is this what actually happened?
Well, no. In the end, 69% of the customers
chose the free chocolate while the demand
for the Lindt chocolate fell from 73% to
31%. In the end, customers no longer
followed the ‘rational’ price–quality cost–
benefit analysis but reacted ‘irrationally’ by
grabbing the free choice available to them.
The researchers repeated the experiment
by introducing variants in order to test the
results’ robustness, but the main conclusions
did not change.

Fear of loss
Why are our decisions influenced so strongly
if a product or service is free? One theory is
that human beings are afraid of loss. Most
transactions have an upside and a downside
but when something is free there are no
downsides and, hence, no risk of losing.
So, the zero price can have a strong and
‘irrational’ pull on individuals’ decisions. In
turn, firms know about this and they try to
exploit it.
You can probably come up with many
examples yourselves but, for instance, how
many times have you seen the offer ‘buy one
get one free’? Often these types of offers lead
us to buy an item even if we do not really
need it.

A rebound effect?
So, can the ‘zero price’ theory help us
explain the large fall in the use of single-use
plastic carrier bags? Perhaps so. With plastic
bags no longer free, shoppers reacted very
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Key points

Research has shown that the bag tax is
effective only among households at the
upper end of the socioeconomic scale

strongly, with a fall in demand much greater
than the actual small price increase would
have otherwise suggested. Policymakers
were probably aware of the ‘irrational’
influence of free and felt that a relatively
small tax would lead to a proportionally
much larger fall in demand. The evidence
seems to show that they were right.
However, it must be said that there is
evidence that casts doubt on the lasting
effect of this policy. Some research suggests
that a ‘rebound effect’ exists: in the short-run
the tax induces a large fall in consumption
but, in the long-run, once shoppers get used
to the tax and the original shock wears
off, consumption tends to return to the
pre-tax level. Some researchers also argue
that the exchange of money can sometimes
crowd out emotions of guilt or pride that
consumers may feel when deciding to
purchase the plastic bag, thereby reducing
their sense of moral responsibility toward
the environment.

For example, some research conducted
on the long-term impact of the singleuse plastic carrier bag tax introduced in
Toronto in 2009 shows that the levy was
highly effective in encouraging people who
already used reusable bags to use them
more frequently, while having no effect on
infrequent users. The research also finds
that the effects are limited to households
with high socioeconomic status.

Extending the policy
Despite the mixed and not yet fully
conclusive evidence, there is a momentum
towards introducing policies aimed
at reducing plastic consumption and
incentivising recycling. So, the natural
question is whether a similar policy should
be introduced to reduce the consumption of
other plastic-based products. For example,
the UK government is contemplating the
introduction of a 25 pence
tax on the use of

1 Increasing levels of pollution caused
by plastic waste are of great concern
to environmentalists, economists and
policymakers.
2 Single-use plastic bags have been
identified as a major cause of this pollution,
particularly as they can take between 500
to 1,000 years to decompose.
3 Many countries have opted to introduce
a small tax per single-use plastic bag issued,
with the view that this will reduce demand.
4 The tax was also designed to ‘nudge’
consumers to be more aware of and reduce
their consumption of single-use plastic bags.
5 The fact that the bags were previously
free may also have an impact on how many
of them shoppers use — studies show that
customers do not follow ‘rational’ price–
quality cost–benefit analysis when it comes
to products priced at zero.
6 Evidence has shown that the plastic bag
tax is effective but there may be a ‘rebound
effect’ once the initial shock of the price
increase wears off.

disposable plastic coffee cups. Would
such a tax have an impact similar to the
5 pence tax? If consumers perceive the
plastic cup to be currently free and not,
for example, absorbed into the price of the
drink they consume, then the reaction to the
tax is likely to be a large fall in use. However,
such a reaction depends on the alternatives
available: single-use plastic carrier bags
could be easily replaced by reusable ‘bags
for life.’ Is a similar alternative available to
the consumers of take-away coffee? What do
you think?
Finally, earlier in this article we asked
you to guess what the average time of use
for a single-use plastic bag was. According
to US statistics, the average duration is
12 minutes.
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