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Plastic pollution represents a critical threat to both marine wildlife that gets trapped or poisoned by oceanborne litter, as well as the humans who eat seafood
that has been contaminated by plastic microparticles.1,2
Abating the flow of lightweight plastics, such as plastic
carrier bags, into the ocean is thus an urgent matter for
policy intervention. Here, we summarize the impact of
different policies around the world on reducing plastic
usage. The evidence indicates that charging for plastic
bags, via tax or fee, is most effective at curbing usage
whereas "ban-only" legislation tends to have diminished
results. Approximate conversions of other currencies to
USD were made in March 2019.

ers in England issued 83% fewer bags (over 6
billion fewer bags) after the tax was introduced
(reported by the Department for Environment,
Food and Rural Affairs).4 In an independent supermarket observation study conducted by Cardiff
University,5 a 36% decrease in plastic bag use was
observed after the tax was introduced.
• Portugal: 0.10 Euro (0.11 USD) tax on plastic bags. A Universidade Nova de Lisboa study6
examined the number of plastic bags carried by
survey respondents at the same supermarket in
Portugal before/during and 4 months after the
implementation of a plastic bag tax in February
2015. They found a large (74%) reduction in plastic bag consumption, with a simultaneous (61%)
increase of reusable plastic bags.
• Wales: 5 pence fee (0.07 USD) on single-use
bags. A Cardiff University study examined the effect of a bag charge (plastic or paper),7 introduced
in Wales in October 2011. 34% more respondents
reported taking their own bag to the supermarket
on their last shopping trip, and there was an increase in support for the charge. Additionally, the
Welsh government estimates a greater than 70%
reduction of single use bag usage across a variety
of retail industries.8 The proportion of people using their own bags increased from 61% to 82%.
Finally, as observed in other locales, support for
the policy increased after it was implemented and
people were acclimated, from 59% to 70%.

Figure 1: Global intervention status for lightweight plastic bags usage.
Green: plastic bags banned, Yellow: taxes on some plastic
bags, and Purple: partial tax or ban at the municipal or
regional level.3
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Successful global policies

Europe

• Ireland: 0.15 Euro (0.17 USD) tax on plastic
bags. A University College Dublin study9 examined the effect of a plastic bag tax introduced in
March 2002. By questioning retailers, they es-

• England: 5 pence (0.07 USD) tax on plastic
bags. In 2015, England implemented a plastic
bag tax on major businesses. The 7 main retail1
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timated that plastic bag usage reduced by 94%
following the introduction of the tax. Consumers
generally responded positively to the tax.
• Netherlands: Plastic bag ban. In 2016, a ban on
free plastic bags was enacted in the Netherlands.
A year after the ban, a 71% decrease in plastic
bag usage and 40% decrease in resulting litter
was observed.10

on Saturdays. This study suggests half of the population either used reusable bags or did not take a
bag.15 The fee was given to charity or stayed in the
stores for environmental conservation activities.

Asia
• China: 0.20-0.50 CNY (0.03-0.07 USD) fee on
plastic bags. A Beijing Normal University study11
examined the effect of a mandatory plastic bag
fee in supermarkets in China, introduced in 2008.
They conducted two surveys, one before and one
after the implementation of the fee. They found
an overall reduction of 49% in self-reported new
plastic bag consumption, and a 64% reduction
of the number of new plastic bags used on the
surveyed shopping trip.
• Philippines: Plastic bag ban. Local and national
issues on solid waste management are characterized by issues of plastic litter in the Phillippines.
Plastic pollution exacerbated the results of floods
in the Philippines because of drain blockages.12 A
variety of municipalities have implemented plastic
bans and there was proposed federal legislation.
One municipality, Muntinlupa, saw a 3% reduction in total daily waste collection (4 tons), and in
Las Pinas, only 4% of their daily waste was plastic or styrofoam. Antipolo implemented a local
ordinance banning the use of plastic bags in the
commercial sector. Although data is missing for
plastic usage pre-ban, over 90% of respondants
indicated that they brought their own reusable
grocery bags after the ban.13
• Israel: 0.10 NIS (0.03 USD) tax on plastic bags.
On January 1st 2017, Israel introduced legislation
that required large supermarket chains to charge
customers at least 0.10 NIS for each plastic bag.14
This fee must be reported on their bill, and stores
report their sales directly to the government. Proceeds from the tax go to the Ministry of Environmental Protection’s Maintenance of Cleanliness
Fund, funding air pollution reduction projects,
raising awareness about the law, and helps manufacturers comply with the legislation. One year
after the law’s introduction, Israel saw an 80% reduction in overall plastic bag usage and has halved
the number of plastic bags found at sea.

Figure 2: The percentage of customers using single-use bags drops in
response to bans and fees, but not in response to reusable bag
credits. Data reported in studies for the following locations:
Maryland,16 Richmond,17 Chicago,18 and Beijing.11

Africa, South America, and Oceania
• South Africa: 0.46 Rand (0.05 USD) fee on
plastic bags. A plastic bag fee was introduced
in May 2003. Corrected for the volume (value) of
purchases, the plastic bag consumption at supermarket chains decreased by 90%.19 Following this
period, the fee was reduced due to industry pressure, leading to a rebound in number of plastic
bags issued, yielding an overall reduction of 44%.
• Brazil: Replacing plastic bags with purchased
compostable bags. In 2008, the municipiality
of Belo Horizonte passed a law replacing plastic
carrier bags with purchaseable compostable bags.
57% of interviewees reported using reusable bags
rather than purchasing compostable bags, 10%
bought smaller volumes of goods, and only 2.5%
avoided shops that did not supply free bags.20
• Australia: Waste management and reduction
strategies. A survey of local efforts was performed across communities in Australia to assess
efficacy of different waste management and reduction strategies, including outreach efforts, fines for
littering/dumping, and bag bans.21 They suggest
a combination of recycling, litter prevention and
illegal dumping programs to be most effective.

• Malaysia: 0.06 USD tax on plastic bags. In
2011, Malaysia implemented a tax on plastic bags
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North America

mented, 75% - 85% of customers used thin plastic
bags. After, approximately 40% of customers used
reusable bags at both national chain stores and
discount chain stores. Approximately 40% of customers used paper bags at national chain stores
(5 cent bag fee) and 10% used paper bags at discount chain stores (10 cent bag fee). The number
of customers who did not use a bag jumped from
5% before the law to 20% at national chain stores
and 40% at discount chain stores.

• New England: Inter-state comparison of fees
(0.05 USD) and bans by Ocean State Job Lot.
The retailer Ocean State Job Lot operates stores
in several states and counties with plastic bag fees
and bans.22 In stores where thin plastic bags were
banned, 70% of customers used thicker plastic
bags provided by the store (for free). In contrast,
in stores where there was a fee for thin plastic
bags, only 37% of customers used a plastic bag
and 63% of customers used a reusable bag or no
bag at all.

• Santa Monica, CA: Plastic bag ban and 0.10
USD fee on paper bags. A grocery store observation study found that before the ordinance, 69%
of customers used plastic, which dropped to 0%
after the ban.26 Reusable bags more than quadrupled in use, and the number of people using no
bag more than doubled.

• Washington, DC: 0.05 USD fee on paper and
plastic bags. 80% of residents reported using
fewer bags each week (a decrease from approximately 10 bags per week to 4 bags per week in the
average household) and more than 75% of businesses reported providing fewer bags to customers.
Plastic bag litter decreased, with two-thirds of
residents and businesses reporting seeing fewer
plastic bags in the form of litter around the neighbourhood. Additionally, 53% of residents and 63%
businesses expressed support for the ban.23 The
Alice Ferguson Foundation surveyed how common
plastic bags were during Washington DC’s annual
clean up before and after the implementation of
the fee and found that the number of plastic bags
found at their annual clean-up dropped to nearly
a quarter of their original levels.24

• San Jose, CA: Plastic bag ban and 0.10 USD fee
on paper bags. In under one year in San Jose,
CA, a ban on thin plastic bags, coupled with a fee
on paper bags reduced plastic bag litter in rivers
to less than a third of the pre-ordinance levels.27
Neighborhood litter from plastic bags dropped by
more than two thirds. The prevalence of reusable
bags increased from 4% to 62% post-ordinance
and the prevalence of customers not using a bag
increased from 19% to 43% post-ordinance.
• Suffolk County, NY: 0.05 USD fee on plastic
and paper bags. In Suffolk county, a fee on plastic and paper bags was implemented in 2018.28
After the fee was implemented, plastic bag usage decreased 82% (totalling 1.1 billion fewer
plastic bags used in 2018) and paper bag usage
decreased 79%. Grocery store observation studies
showed that customers not using any bags or using
reusable bags increased from 28% to 60%. Additionally, a 42% decrease in plastic bag litter and
a 41% decrease in paper bag litter on shorelines
was observed.

• Chicago, IL: 0.07 USD tax on plastic and paper
bags. A joint University of Chicago-New York University study18 reported that after implementation
of a tax on plastic and paper bags, the number of
plastic bags used at grocery stores decreased by
over 40%. Furthermore, the number of customers
bringing reusable bags increased 2.5 times, and
the number of people who didn’t use a bag nearly
tripled.
• Aspen, CO: Plastic bag ban and 0.20 USD fee
on paper bags. There has been a ban on plastic bags and a fee on paper bags since 2012.25
In 2016, a supermarket study of around 1600
customers showed 15% of customers purchasing
paper bags - all other customers used no bags
or reusable bags. Since the ordinance came into
effect, the highest average paper bag usage (annually) was 0.78 paper bags per $100 of revenue.
• Richmond, CA: Plastic bag ban and 0.05-0.10
USD fee on paper bags. A University of California, Berkeley study looked at bag use before and
after a plastic bag ban and a paper bag fee in
Richmond, CA.17 Before the ordinance was imple-

• Montgomery County, MD: 0.05 USD fee on paper and single-use plastic bags. After the fee
was implemented, single-use bag use dropped by
42 percentage points (from 82% to 40%).16
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Ineffective global policies
• India: Ban on plastic bags. Delhi raised the minimum thickness of bags and subsequently ordered
a ban but it wasn’t implemented thoroughly. This
study suggests, where bans are not effectively enforced, information campaigns on environmental impact (contribution to the deadly Mumbai
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Floods) and cashback/alternative schemes had an
impact on plastic bag use.29 Fees, dependent on
amount, decreased plastic bag use by up to 10%.
This combination of interventions decreased plastic bag usage from 80.8% to 57.1%. The study
concludes that blanket bans are not the best policy
for developing countries that lack enforcement capacity, and instead turn to fees, consumer awareness campaigns, and cashback plans.
• Botswana: Plastic bag tax. Botswana implemented a plastic bag levy that is proving ineffective, mostly due to the fact that consumers are willing to pay the tax to continue using plastic bags.
The study suggests that the levy be increased and
that the government must establish efficient collection methods to avoid the perception that the
tax serves as revenue for retailers.30
• Westport, CT: Ban on plastic bags. A checkout survey showed that in areas affected by the
ban-only ordinance over 50% of customers used
"reusable" bags (including thicker plastic bags),
45% of customers used paper bags, and 2% of customers carried out with no bag.31 The ban-only
ordinance increased paper bag usage drastically
(from virtually no usage to a prevalence of about
45%) relative to similar stores in areas that were
unaffected by the ban-only ordinance.
• Austin, TX: Plastic bag ban. The 2014 ban succeeded in decreasing Austin’s thin plastic bag
waste in litter, at levels 25% of that in a nearby
community without the same ordinance.32 However, retailers switched to thick, "reusable" plastic
bags, not covered by the ban. The overall decrease
in plastic litter was minor, largely driven by a fivefold increase in thick reusable plastic bags.
• San Francisco, CA: Plastic bag ban. In San Francisco, a ban on plastic bags (with no mandatory
fee) was first implemented in 2007, only applying
to large supermarkets and grocery stores with over
$2 million in annual sales.33 The newsletter, UseLessStuff conducted a survey on stores affected by
this ban-only ordinance. Most retailers switched
to offering paper bags, and retailers unaffected by
the ban-only ordinance continued primarily offering plastic bags. Excessive use of paper bags was
observed (with significant double bagging), and
few customers brought their own reusable bags.
• Montgomery County, MD: Resuable bag credit.
Giving a credit (reward) for bringing a reusable
bag is ineffective. A 5 cent credit barely reduced
single-use bag use in Montgomery County, MD
(from 84% to 82%).16

3

Conclusion

Across multiple countries and continents, the common
feature among effective plastic carrier bag regulations
is a charge on the bag itself, via fee or tax. The fees in
various implementations have ranged from the equivalent of 3 to 20 US cents,11,25 and can reduce the usage
of these bags by half (Figure 2). Support for these
policies tend to increase over time after implementation as people acclimate.8,34 Evidence also suggests that
these behavior-changing policies increase consumers’
support for other environmentally friendly policies,5 as
well as their likelihood to make environmentally conscious product choices.35
Plastic bag regulation is often ineffective when stores
offer an alternative type of bag not explicitly prohibited
by the regulation, such as paper bags or thick plastic
bags that evade the regulation. This occurs most often
with "ban-only" type legislation. Consumers will switch
to using this alternative type of bag, failing to reduce
overall single-use bag consumption. This occurred in
Austin32 and San Francisco,33 with thicker bags and paper bags, respectively. Other ineffective policies include
a plastic bag ban implemented in Delhi, India29 that
failed because it was not effectively enforced, and a 5
cent credit to Maryland customers who brought reusable
bags to the grocer, which resulted in no behavior change
(Figure 2).16
Taken together, these studies in diverse locales amply
demonstrate the power of charging for plastic on consumers’ behavior. However, more work is needed to
examine the effectiveness of these policies on the environment. A study on California’s state-wide plastic
ban and fee found policy "leakage" effects, namely an
increase in purchases of unregulated small trash bags
after implementation, though it still had a net impact of
eliminating 28 million pounds of plastic from the waste
stream.36 As plastic regulation reaches new regions,
we entreat researchers and governments to conduct
thorough studies on the before and after effects of the
policies on the local ecosystem, via litter analysis and
other outcome measures. These studies are critical to
quantifying the specific environmental impact of these
regulations.

References
[1]

S Kühn, ELB Rebolledo, and JA van Franeker. “Deleterious effects of
litter on marine life”. In: Marine Anthropogenic Litter. Springer, 2015,
pp. 75–116.

[2]

CM Rochman et al. “Policy: Classify plastic waste as hazardous”. In:
Nature 494.7436 (2013), pp. 169–171.

[3]

Dirk Xanthos and Tony R Walker. “International policies to reduce
plastic marine pollution from single-use plastics (plastic bags and microbeads): a review”. In: Marine pollution bulletin 118.1-2 (2017),
pp. 17–26.

Page 4 of 5

Effectiveness of plastic regulation around the world

[4]

Food Rural Affairs Department for Environment. Carrier bag charge:
summary of data in England. 2018. url: https : / / www . gov . uk /
government/publications/carrier- bag- charge- summary- ofdata-in-england.

[23]

OpinionWorks. D.C. Resident and Business Bag Use Surveys. 2013. url:
https : / / ddoe . dc . gov / sites / default / files / dc / sites /
ddoe / publication / attachments / DDOE % 202013 % 20Bag % 20Law %
20Survey%20Final%20Report%20(2).pdf.

[5]

W Poortinga et al. The English Plastic Bag Charge: Changes in Attitude and Behavior. Tech. rep. 2016. url: http://orca.cf.ac.uk/
94652 / 1 / Cardiff _ University _ Plastic _ Bag _ Report _ A4 % 20 %
28final%20proof%29.pdf.

[24]

[6]

G Martinho, N Balaia, and A Pires. “The Portuguese plastic carrier
bag tax: The effects on consumers’ behavior.” In: Waste Management
61 (2017), pp. 3–12.

Alice Ferguson Foundation. Bag Fees at Work: An Analysis of Reductions in Plastic Bags from Potomac River Watershed Cleanups 20072014. url: http : / / fergusonfoundation . org / wp - content /
uploads / 2015 / 05 / DC _ Plastic - Bag - reduction _ OnePager _ 5 11-15-Final.pdf.

[25]

L Armstrong and E O’Connell Chapman. “City of Aspen Single Use
Bag Study”. In: Journal of Sustainability Education 16 (2017).

[26]

Team Marine and Santa Monica High School. The Effects of the Plastic Bag Ban on Consumer Bag Choice at Santa Monica Grocery Stores.
2013. url: http://www.teammarine.org/wp- content/uploads/
2013 / 05 / Grocery - Store - Bag - Research _ Press - Release - 12 13.pdf.

[27]

Kerrie Romanow. Memorandum to Transportation and Environment
Committee of the City of San Jose. 2012. url: http : / / www3 .
sanjoseca . gov / clerk / CommitteeAgenda / TE / 20121203 /
TE20121203_d5.pdf.

[28]

Christopher Sortino. Annual Recycling Report, Progress of Single-Use
Carryout Bag Reduction for the County of Suffolk. 2019.

[29]

Kanupriya Gupta. Consumer responses to incentives to reduce plastic
bag use: Evidence from a field experiment in urban India. SAMDEE,
2011.

[30]

Patricia K Madigele, Goemeone E J Mogomotsi, and Mavis Kolobe.
“Consumer willingness to pay for plastic bags levy and willingness to
accept eco-friendly alternatives in Botswana”. In: Chinese Journal of
Population Resources and Environment 15.3 (2017), pp. 255–261.

[31]

D Brown. Retail Checkout Bag Surveys. url: https : / / www . cga .
ct . gov / 2015 / ENVdata / Tmy / 2015SB - 00349 - R000204 - David %
20Brown,%20Westport,%20CT-TMY.PDF.

[7]

W Poortinga, L Whitmarsh, and C Suffolk. “The introduction of
a single-use carrier bag charge in Wales: Attitude change and behavioural spillover effects”. In: Journal of Environmental Psychology"
36 (2013), pp. 240 –247. issn: 0272-4944. doi: https : / / doi .
org / 10 . 1016 / j . jenvp . 2013 . 09 . 001. url: http : / / www .
sciencedirect.com/science/article/pii/S0272494413000686.

[8]

Minister for Environment John Griffiths and Sustainable Development. An update on the single use carrier bags charge in Wales. 2012.
url: https://gov.wales/written- statement- update- singleuse-carrier-bags-charge-wales.

[9]

F Convery, S McDonnell, and S Ferreira. “The most popular tax in
Europe? Lessons from the Irish plastic bags levy”. In: Environmental
and Resource Economics 38 (1 2007), pp. 1–11.

[10]

Ministry of Infrastructure and the Environment. Study: shopkeepers
see substantial reduction in use of plastic bags. 2017. url: https :
/ / www . government . nl / topics / environment / news / 2017 / 04 /
24/study- shopkeepers- see- substantial- reduction- in- useof-plastic-bags.

[11]

H He. “Effects of environmental policy on consumption: lessons from
the Chinese plastic bag regulation”. In: Environment and Development
Economics 17 (4 2012), pp. 407–431.

[12]

EarthJustice. Philippines: Plastic bag bans to reduce land-based marine pollution. url: https : / / drive . google . com / file / d /
1uZ6Zr6OixrgXDIf7pC1rFPZFRTv-7Omy/view.

[32]

Aaron Waters. Environmental effects of the single use bag ordinance in
Austin, Texas. 2015. url: https://www.austintexas.gov/edims/
document.cfm?id=232679.

[13]

G Sapuay. Preliminary impacts of the ban on plastic bags in Antipolo
City. url: https://drive.google.com/file/d/1cGvMNNqEn31_
JBzB-MQeoVfk6jNhA0PL/view?usp=sharing.

[33]

[14]

Israeli Government UN Environment. In just one year, Israel halves
plastic bags found in the sea. url: https : / / www . unenvironment .
org/news-and-stories/story/just-one-year-israel-halvesplastic-bags-found-sea.

UseLessStuff. A Qualitative Study of Grocery Bag Use in San Francisco. 2008. url: http : / / static1 . squarespace . com / static /
59bd5150e45a7caf6bee56f8 / 59bd52c67e2a5fb4e246e29b /
59bd52ab7e2a5fb4e246dba4 / 1505579691282 / study _ ULS Report-on-SF-Bag-Ban-2008.pdf?format=original.

[34]

A Sharp, S Høj, and M Wheeler. “Proscription and its impact on anticonsumption behaviour and attitudes: the case of plastic bags”. In:
Journal of Consumer Behavior 9.6 (2010), pp. 470–484.

[35]

UR Karmarkar and B Bollinger. “BYOB: How bringing your own shopping bags leads to treating yourself, and the environment”. In: Journal of Marketing 79 (4 2015), pp. 1–15.

[36]

Taylor RLC. “Bag Leakage: The Effect of Disposable Carryout Bag Regulations on Unregulated Bags”. In: SSRN 93 (2018), pp. 254–271.

[15]

[16]

S Asmuni et al. “Public participation and effectiveness of the no plastic bag day program in Malaysia”. In: Procedia - Social and Behavioral
Sciences 168 (2015), pp. 328–340.
TA Homonoff. Can small incentives have large effects? The impact of
taxes versus bonuses on plastic bag use. Tech. rep. 2015. url: https:
//wagner.nyu.edu/files/faculty/publications/Homonoff%20%20Can%20Small%20Incentives%20Have%20Large%20Effects_0.
pdf.

[17]

R Taylor and S Villas-Boas. “Bans vs Fees: Disposable Carryout Bag
Policies and Bag Usage”. In: Applied Economic Perspectives and Policy
38 (2 2016), pp. 351–372.

[18]

T Homonoff et al. Preliminary study suggests Chicago’s bag tax
reduces disposable bag use by over 40 percent. url: https :
/ / urbanlabs . uchicago . edu / attachments / store /
bc678f1fd91593abc69c737c5c8a6da925a2ba8bce03b1dade052e095e58/
Bag-tax-results-memo-PUBLIC.FINAL_.pdf.

[19]

J Dikgang, A Leiman, and M Visser. “Analysis of the plastic-bag levy
in South Africa”. In: Resources, Conservation and Recycling 66 (2012),
pp. 59–65.

[20]

The impact of using compostable carrier bags on consumer behavior in
the city of Belo Horizonte, Brazil. url: http://www.scielo.br/pdf/
asoc/v16n4/en_02.pdf.

[21]

K Willis, C Maureaud, and B Hardesty. “How successful are waste
abatement campaigns and government policies at reducing plastic
waste into the marine environment?” In: Marine Policy 96 (2018),
pp. 243–249.

[22]

Ocean State Job Lot. Letter to Plymouth Town Manager Melissa Arrighi.
2018.

Page 5 of 5

