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Abstract

This study evaluates the effectiveness of England’s single-use plastic bag charge from
2015 to 2025, focusing on the 2015 five-pence levy (initially for large retailers) and the 2021
increase to ten pence (extended to all retailers). Using official DEFRA statistics, I pair
descriptive trend analysis with an interrupted time-series model across four outcomes: total
bags, bags per capita, charge revenue, and donations to good causes. Bag use fell sharply
after the 2015 charge (=73-75% versus 2014) and declined further after the 2021 update
(=18%)), stabilizing at historically low levels (about 7 bags per person and ~400 million
annually by 2021-22). Revenues and donations peaked soon after the initial levy (=£165m
and =~£120m in 2016—17) before falling in line with reduced volumes; cumulative donations
remained substantial. Hypothesis tests confirm a large immediate reduction in 2015 and
sustained low usage through 2025, but not the predicted additional 25% decline following the

2021 increase. Overall, modest, salient per-bag fees function as Pigouvian taxes that durably
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shift consumer behavior with limited administrative burden, offering a scalable template for

other single-use plastics.

Keywords: environmental economics, plastic bag charge, single-use plastics, pigouvian tax,

evaluation of consumer behavior and policy.

Introduction

Plastic bags were first widely used in the 1960s and became commonplace in the
1970s. But, since 1972, experts have been warning against the negative consequences of their
use, including water and air pollution, a rise in oil-based plastic production, and health
problems such as endocrine disruption, reproductive harms, cancer risks, and inflammation
linked to micro- and nanoplastics (Landrigan et al., 2018). This project aims to understand
the specific measures that have been implemented in England between 2015 and 2025 to

reduce plastic bag usage, and their effects on the environment and economy.

The excessive use of single-use plastic carrier bags has had negative impacts on the
economy, the environment, and human health worldwide. As of 2025, between 400,000 and
one million people die every year due to mismanaged plastic waste in developing countries
(UNEP, 2023). However, the number of people affected by the indirect consequences of

plastic pollution is far larger.

In order to avoid the excessive use of plastic bags, governments of different countries
have adopted distinct approaches. The main distinction is between strict bans and limitations
or taxation. In various countries, strictly banning plastic bags has created unintended results.

In the US, reusable bags were often unwashed, leading to hygiene risks such as E. Coli
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contamination (Gerba et al., 2011). In Rwanda and Kenya, black markets emerged as people
smuggled plastic bags across borders (Homonoff et al., 2022). These examples show that
without public education, recycling systems, and affordable alternatives, bans can be

ineffective (Behuria, 2021).

In order to address the issues above, nations and global organizations need to adapt
smarter, flexible approaches focused on the circular economy and long-term behavioral
change. England’s policy on plastic bags is an interesting and constructive approach to

analyze in that sense.

In 2018, the United Kingdom government created the 25 Year Environment Plan (UK
Government - 25 Year Environment Plan Policy Paper, 11 January 2018) with the primary
goal of eliminating all plastic waste by 2042 (Xanthos & Walker, 2017). To do so, the 25-
Year Environment Plan emphasizes producer responsibility, recycling, and sustainable
alternatives. The plastic bag fee is not only a tool to minimize environmental problems, but it
also serves as a behavioral change mechanism. Citizens have created campaigns such as
Plastic-Free Communities, empowering local councils, businesses, schools, etc., to eliminate
all plastic usage. Over 800 communities have participated in this program, which distributes
national responsibility to locals. Demographically, individuals from all ethnic groups and
backgrounds supported the aim to reduce plastic bag usage. This was especially shown by the
Department for Environment, Food & Rural Affairs (DEFRA) data, regarding the change in
bag usage by neighborhood. The implementation of the 5-penny charge and the reduction of
the single-use plastic bag consumption were significantly paralleled by the UK Government’s

25 Year Environment Plan and the aim to eliminate all plastic waste by 2042. The combined
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government vision and citizen action set the stage for why England’s case is interesting for

research.

The 25-Year Environment Plan emphasizes the waste hierarchy, prioritizing
reduction, reuse, recycling, and managing materials thoughtfully. The Plan also includes
developing producer responsibility schemes, meaning producers are held financially or
operationally accountable for the lifecycle of their products. The 2021 Environment Bill has
supported the 25-Year Environment Plan by creating an independent monitoring mechanism,
known as the Office for Environmental Protection (OEP) (DEFRA, 2023). OEP is a public
body that protects and improves the environment by holding government and other public

authorities to account.

In this project, we use data from DEFRA to evaluate the evolution of plastic bag
usage across time, exploiting differences in policies implemented (DEFRA, n.d.). England
initiated its move against plastic bag usage on 5 October 2015, charging customers 5 pennies
for each plastic bag used in large retailers (those with 250+ employees). Afterwards, on 21
May 2021, the fee was increased to 10 pennies per plastic bag, and the scope was broadened
to all businesses. The number of single-use plastic bags used per person in 2014 was ~130;
after the 2015 legislation, in 2017, the number was ~38 per person; after the increased
charges, the number was ~7 per person. Before the implementation of this policy in 2015, the
yearly plastic bag usage in England was about 7.6 billion (main retailers), but it decreased to
about 133 million (main retailers) in 2022 (DEFRA, 2015). This decrease has reached a 98%

rate in 2024, showcasing the efficiency and effectiveness of the policy (DEFRA).



The Princeton Journal of Interdisciplinary Research
ISSN 3069-8200

England is an exemplary nation that has succeeded in decreasing the usage of plastic
bags significantly, regardless of its high population and varying backgrounds. This research
will examine the effectiveness, design, and limitations of England’s single-use plastic bag
policy, focusing on the years from 2015 to 2025 (Ali et al., 2024). This will enable a clear
evaluation of how the policy has shaped consumer behavior, reduced environmental impact,
and influenced wider waste-reduction strategies. To observe changes in all these, the four
variables that will be examined are total single-use plastic bags, bags per capita, charge
revenue, and donations to Good Causes. This project aims to contribute to the literature in
two ways: by adding a long-term perspective, focusing on the full decade, and by combining

all four variables to evaluate the effectiveness of the policy.

Method

Descriptive Trend Analysis

For this research, two complementary approaches are used. The first approach is a
‘Descriptive Trend Analysis’, in which the annual number of bags per capita and total bags is
compared from 2015 to 2025 in distinct diagrams. Interventions are open to observation in
2015 and 2021, marking the government's intervention in the free market and implementation
of new policies. As mentioned before, the 2015 intervention is the introduction of the
mandatory 5 pence charge on single-use plastic carrier bags, applied to large retailers (Suaria
et al., 2020). The later increase in 2021 to 10 pence and the extension to all retailers is a
further intervention by the English government. Through this approach, the change in plastic

bag usage and thus the effectiveness of the pricing or taxation system is analyzed.
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Interrupted Time Series
The ‘Interrupted Time Series’ approach is used to generate an in-depth analysis. This
approach further highlights how the intervention has changed the market, making a before-

and-after comparison just as initially aimed.

Results

This section presents the descriptive outcomes of the policy’s implementation
between 2015 and 2025, focusing on numerical data of total bag sales, per capita usage, gross
proceeds, and donations to good causes. All figures were created using official UK

Government data, taken from the DEFRA website (Thomas et al., 2019).

It should be noted that the 5-penny charge introduced in October 2015 shows up in
the 2015-2016 dataset, while the increase to 10-penny in May 2021 falls within the 2021—

2022 dataset.

Another important point to consider is that the data for 2015-2016 is for 6 months,
because the system was initiated in May. Thus, the change between 2015—-16 and 20162017

is not actually an increase for any of the variables that are shown in the figures.

Figure 1

Total Bags Sold
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Data for 2015-16 has been annualized as the system was introduced on 5 October 2015.

As shown in Figure 1, total bag sales peaked at around 8.5 billion in 2014, before
falling sharply to approximately 2.1 billion in 2016—17, a 75% decrease following the 2015
charge. Sales continued to decline steadily, reaching below 600 million by 2020-21, a 93%
reduction from the 2014 baseline. After the introduction of the 10p charge in 2021, volumes
dropped further by an additional 18%, normalizing at around 400 million bags annually.
Overall, the trend shows a significant and lasting reduction in total bag sales since the

introduction of charges.
Figure 2

Bags per Capita (Total Bags Used, Population)
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As shown in Figure 2, per-capita usage was around 135 bags per person in 2014, but
dropped sharply to approximately 38 bags in 2016—17, a 73% decrease following the 2015
charge. Usage continued to further decline, reaching approximately 11 bags per person by
2019-20, a 93% fall from the 2014 baseline. The 2021 introduction of the 10p charge was
followed by a further reduction, normalizing at approximately 7 bags per person annually.
This trajectory highlights the significant reduction in individual plastic bag use after the

interventions.

Figure 3

Charge Revenue (Government Revenue, million GBP)
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As shown in Figure 3, government revenues generated by the policy have increased

sharply after the 2015 charge, peaking at around £165.2 million in 2016—17. Revenues then

fell in line with declining bag sales, dropping by over 70% between 2016—17 and 2019-20.

Following the introduction of the 10p charge in 2021, revenues briefly normalized around

£30 million, despite further reductions in bag usage. Overall, government revenues show a

rapid surge after policy introduction, followed by a decline over a long period as consumer

demand fell.

Figure 4

Donations to Good Causes (million GBP)
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As shown in Figure 4, donations peaked immediately after the 2015 charge, reaching
nearly £120 million in 2016—17. Contributions then declined steadily, falling by over 80% to
below £10 million by 2019-20. The 2021 introduction of the 10p charge produced no major
rebound, with donations normalizing in the £5-10 million range. This pattern reflects

declining bag sales, which reduced the revenues available for charitable allocation over time.

Discussion

To evaluate the validity of the hypotheses, each was examined in light of the observed

outcomes.

H1: The introduction of the 5p charge in 2015 led to a minimum 50% reduction in

single-use plastic bag consumption (B2, B3 < 0) in the first year of implementation.
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This hypothesis is confirmed. The analysis shows that bag sales and usage fell by 73—
75% relative to 2014, comfortably exceeding the expected 50% reduction threshold. The

magnitude of this decline strongly aligns with the predicted effect of the policy.

H2: The subsequent increase of the fee to 10p in 2021 produced an additional 25%

reduction (Ba, Bs < 0) in the first year of implementation.

This hypothesis is not confirmed. Although the data indicate further reductions
following the increase to 10p, the decline was 18%, lower than the hypothesized 25%

reduction. The observed effect, therefore, does not meet the stated hypothesis.

H3: The reductions achieved through these interventions persisted in the following

years (up to 2025), with a rebound of less than 25% in total annual bag use.

This hypothesis is confirmed. Bag usage remained at historically low levels across the
entire study period after the policy interventions, normalizing at around 390 million bags per
year and fluctuating at around plus or minus 15% year by year. The long-term stabilization of

reduced consumption aligns with the expected outcome.

The findings of this study are primarily in line with previous research on the impacts
of plastic bag charges in England. The research underlined a significant drop in total bag
sales and per-capita usage of plastic bags. Similarly, the gross proceeds and donations to
good causes also decreased over time. These sharp declines are openly stated in DEFRA and
The Waste and Resources Action Programme (WRAP) reports, as well as previous literature.
While most studies only focused on the short-term changes in plastic bag usage, this one,

through a 10-year lens, highlighted the stabilization of reduced consumption.
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In order to conduct a welfare analysis, the policy acts like a Pigouvian tax,
internalizing externalities (plastic pollution). Welfare improves when negative externalities
are reduced, but some deadweight loss remains. Additionally, the significant reductions in
usage suggest that the price elasticity of demand of plastic bags is very elastic, where
consumers are quite responsive to small price changes, such as 5 or 10 pence. The charges on
plastic bags act as a specific tax, in which the British government does not reallocate funds
raised, but instead donates the entire amount raised. This approach differentiates this pricing
system from a typical tax, but still influences the market behavior as it intervenes in the free
market of bags. The donations that are being sent to charities may be interpreted as social

transfers of financial well-being.

Several limitations should be noted when interpreting these findings. First, the
reliance on annual reporting restricts the number of observations, making it impossible to
capture within-year variation. In addition, the Interrupted Time Series approach assumes that
pre-policy trends would have continued in the absence of intervention, yet this counterfactual
remains inherently uncertain. The COVID-19 pandemic years (2020-2023) also significantly
distorted retail activity, which complicates efforts to isolate the true effect of the increase to
10 pence. Furthermore, the dataset is aggregated, preventing any analysis of household-level
heterogeneity in responses to the charge. Finally, the 2015—16 reporting period covered only
three months. Annualizing this figure by multiplying by four overlooks potential seasonal

fluctuations in bag consumption.
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The policy was highly effective in reducing plastic bag consumption, as highlighted
by Figures 1 and 2 above. It is suggested that the charge had a positive impact in reducing
single-use plastic bag consumption, and it is possible to extend it to other single-use plastic
products, such as cups and cutlery. Furthermore, raising the fee gradually was an important
action in reinforcing long-term behavioral change and preventing people from getting used to
the 5 pence charge and starting to pay it. The policy can be further complemented with

stronger public campaigns.

For further research and further additions to existing literature on the topic, using
higher-frequency data (preferably monthly) is suggested for more granular results.
Household-level microdata would help identify how responses to the charge vary across the
nation through different regions, and demographic and financial levels. Econometric and
statistical analysis can be made by estimating the given equation using STATA to test its
significance. Comparative studies with EU or US countries would strengthen external validity

and analyze the policy efficiency compared to others.

Conclusion

This research focused on the environmental and economic impacts of England's
single-use plastic bag policy between 2015 and 2025. Two policy points observed were
interventions by the British government, initially establishing a 5p charge in 2015, and
increasing the charge to 10p in 2021. The 2015 policy has successfully led to a historical
decline in single-use plastic bag consumption, resulting in an immediate decline after its
implementation. This was underlined in the first hypothesis, which was later confirmed. The

2021 policy, however, did not cause a drop as significant as the initial policy. Instead, it
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strengthened the already existing pricing scheme, preventing a potential rebound and
ensuring consistent low consumption. This outcome showed that the second hypothesis of the

increased 10p charge would create a further decline of 25% was not confirmed.

Tax revenues from the pricing scheme were utilized to support good causes, along
with the donations raised to minimize the negative externalities of plastic usage. The findings
should be considered in the light of available data that has been used and methodological
limitations. Overall, the evidence indicates that the introduced policies achieved their primary

objective of reducing plastic bag consumption and maintaining the low annual consumption.
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