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Executive summary 

Background to the research 

The UK Government’s 25-year Plan1 and the EU Commission’s Plastic Strategy2 are determining a strategic 

direction for plastics use and its environmental impact. The 25-year plan has a specific target for 

eliminating ‘avoidable’ plastic waste by the end of 2042 and a target for significantly reducing, and where 

possible preventing, all kinds of marine plastic pollution. In October 2018, the European parliament 

approved a Directive that aims to tackle marine litter from single-use plastics and fishing gear3. The 

Directive proposes bans of certain single-use plastics and other measures such as labelling requirements 

and producer responsibility.  

Each of the UK devolved governments are presently considering a range of legislative and voluntary 

measures aimed at reducing the use of plastics. Department for Environment, Food and Rural Affairs 

(Defra) wanted to better understand the potential qualitative and quantitative economic, environmental 

and social impacts of introducing a ban on plastic cutlery, plastic plates and plastic balloon sticks in England.  

Resource Futures was commissioned to undertake a preliminary impact assessment of a ban on plastic 

cutlery, plastic plates and plastic balloon sticks. The research, which was undertaken between July and 

September 2018, comprised an evidence review, engagement of a sample of key stakeholders and 

preliminary impact modelling. The outputs were intended to inform future discussion around whether a 

potential ban would be advantageous, ahead of further research and impact modelling.  

Market failure and the case for intervention 

Single use plastics, including plastic cutlery, plastic plates and plastic balloon sticks, are associated with 

negative effects on the environment if they are littered or discarded incorrectly after their use. There are 

costs associated with their clean-up and externality costs imposed on public well-being and on the tourism 

and fishing industries from littering and the transfer of littered plastics into the environment. They can 

damage terrestrial and marine life and there is widespread and significant public concern regarding plastics 

and litter. Resources and greenhouse gas emissions are also associated with plastics production and 

disposal since they depend on finite fossil fuels.  

These external costs are not incorporated in the price of the products. Consumers are not incentivised to 

limit the use of these products nor to dispose of these plastic items correctly. The market is failing to 

deliver an efficient outcome. Consequently, an intervention can be justified to address the market failure – 

to protect the environment, food supply and other economic sectors from further pollution, and to foster 

an increased degree of consumer confidence that the products consumers buy will not harm the wildlife 

and the environment.   

A qualitative assessment was required by Defra to better understand the range of impacts/risks associated 

with a potential intervention. A quantitative approach was requested to provide an indication of the costs 

and impacts of a ban, and to understand the extent of the empirical evidence and the main data 

gaps/uncertainties.   

                                                           
1 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/673203/25-year-environment-plan.pdf 
2 http://europa.eu/rapid/press-release_IP-18-5_en.htm 
3 https://ec.europa.eu/commission/news/single-use-plastics-2018-may-28_en 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/673203/25-year-environment-plan.pdf
http://europa.eu/rapid/press-release_IP-18-5_en.htm
https://ec.europa.eu/commission/news/single-use-plastics-2018-may-28_en
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Research approach 

Resource Futures undertook the research between July and September 2018. The overall research 

approach taken was: 

1. Initial information gathering – an evidence review and initial stakeholder engagement 

2. Development of an impact model to estimate quantitative impacts  

3. Further information gathering and stakeholder interviews 

4. Refinement of the impact model and sensitivity analysis to understand uncertainties 

5. Reporting of findings and discussion 

Resource Futures previously undertook a similar research study to better understand the impact of a 

potential ban on plastic straws, plastic drinks stirrers and plastic-stemmed cotton buds, which was 

conducted between March and April 20184. This earlier research formed part of the evidence 

accompanying the Defra public consultation on a ban, which opened in October 2018. A similar approach to 

the methodology and impact modelling was taken in the research into plastic cutlery, plastic plates and 

plastic balloon sticks. 

A sample of stakeholders across the supply chain were interviewed in the research. These provided opinion 

on the impacts and risks associated with a ban and directed the researchers to further sources of 

information for an evidence review.   

A bespoke product demand impact model was developed to provide indicative estimates for quantifiable 

economic, environmental and social impacts. 

In general, the evidence base and market data for each of the three products was found to be limited. 

Annual product sales were compiled following stakeholder engagement or were estimated. Informed by 

stakeholder discussions, assumptions were also made regarding the speed and depth of future change in 

the market from plastic to non-plastic product.  The trajectory of change (a reduction in the proportion of 

plastic product in each of the markets) is illustrated in Figure E-1. This shows the change under a Ban 

scenario and that which may possibly happen voluntarily under a No Ban scenario over the next 10 years. 

                                                           
4 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic 
stem cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&S
earchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
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Figure E-1: Assumptions for plastic product share of total market in the two modelled scenarios: Ban and No 
Ban scenario. Note: the line indicates the reduction in plastics use (as a percentage of market share). The 
modelling also represented a corresponding increase in plastic-free products over the same period.   

Qualitative research findings  

There is growing public concern over the impact of plastics when littered on land and in the marine 

environment. Single-use plastic products can be littered in parks and public places, and these can be 

transferred to the marine environment through sewage and storm drainage. They are also littered directly 

into the marine environment by marine users and visitors to coastal areas. The Marine Conservation 

Society’s Great British Beach Clean 20175 indicates cutlery, trays and straws to be the 10th most frequently 

counted litter item on UK beaches. 

Discussions with a sample of key stakeholders during the research revealed strong support from the 

festivals sector for a ban on plastic cutlery and plastic plates. The stakeholders interviewed from the 

foodservice and retail sectors expressed measured support for a ban. There are examples of companies 

from both groups already taking action on disposable plastic plates and cutlery in the market reflecting the 

                                                           
5 http://www.keepbritaintidy.org/get-involved/support-our-campaigns/great-british-spring-clean 

http://www.keepbritaintidy.org/get-involved/support-our-campaigns/great-british-spring-clean
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fact that there are readily available alternatives to plastics for these items. Shifting to plastic-free 

alternatives for these products represents a first step towards addressing a significant market failure and a 

ban would hasten and increase the extent of change in the market which is already underway. It would also 

serve to level the playing field and strengthen the plastic-free market by protecting it from competition 

from low-priced plastic imports. We would expect the market to innovate and improve the functionality 

and utility of non-plastic alternatives in both scenarios but to do so more rapidly in the Ban scenario. 

Further consultation regarding a ban is recommended for the products explored here and specifically for 

balloon sticks. For example, the European Party and Balloon Council expressed that this is a small volume 

plastic product that is infrequently littered and so a ban may be disproportionate to the potential 

environmental impact caused.  

Quantitative research findings  

The quantitative research indicates a ban would serve to accelerate the change in each market and could 

harmonise the market at modest cost. The effect of a ban would be to reduce litter disamenity and impacts 

on the economy, because plastic-free items would disintegrate within significantly shorter timescales 

(months rather than tens to hundreds of years). Finite resources would also be saved. 

Table E-1 provides the main outputs from the impact model, the results shown reflect central estimates 

and are summed for all three products researched. Column A indicates the impacts in the Ban scenario, and 

Column B shows estimated impacts under the No Ban scenario. Column C calculates the difference for the 

Ban over the No Ban scenario by subtracting column B from column A. Column D expresses the relative 

difference expected under the Ban scenario relative to No Ban.  

Table E-1: All products, impact estimates, central estimate, Net Present Value 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 1.4 none 1.4 n/a 

Business implementation cost 4.2 2.7 1.5 +57% 

Waste treatment cost 13.5 14.0 -0.4 -3% 

Local Authority clean-up cost 25.8 27.1 -1.4 -5% 

Cost to fishing industry negligible negligible Negligible negligible 

Economic growth impacts 

Sales value 1020.0 997.0 22.5 negligible 

Revenues to UK manufacturing 56.6 55.4 1.3 negligible 

Environmental and social impacts 

UK - Value of traded CO2e negligible 0.7 -0.7 -103% 

UK - Value of non-traded CO2e 1.1 2.2 -1.1 -51% 

EU - Value of traded CO2e 0.9 1.2 -0.3 -24% 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 2.5 3.7 -1.2 -31% 

Terrestrial litter visual disamenity 118.0 124.0 -6.2 -5% 

Beach litter visual disamenity 0.2 0.3 -0.2 -46% 

 

The estimated differences between each of the scenarios are modest overall or small in context. This is not 

surprising because the modelling (conservatively) assumes that voluntary change will take place in each of 
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the markets irrespective of a ban – albeit in the No Ban scenario less market change is experienced over a 

longer period.  

Sales increase by ~£23 million in the modelling. This is primarily due to modelling of wooden cutlery costing 

twice as much as plastic cutlery (0.85p to 1.7p per unit). This factor dominates the overall impacts when the 

results are summed for all the types of researched products.  

The impact on revenues to UK manufacturing are estimated to be small as most of the goods affected are 

imported goods. Comparatively small benefits are indicated for the waste, clean-up cost and litter-related 

costs when monetised although the disamenity costs associated with litter are likely to be greater following 

recent public interest. Extensive sensitivity analysis was conducted in the research which confirmed the 

costs of a ban would be likely to be modest. A potential lower and upper range for estimated costs and 

benefits is provided for each of the model’s outputs in Section 3.7.  Appendix A.3 also provides a list of 

information gaps and further research to improve the rigour of the assessment. 

Next steps 

Further consultation on the details of a ban is recommended, especially for balloon sticks which may not be 

a commonly littered item on land or in the marine environment. The preliminary research findings indicate 

a ban on disposable plastic cutlery and plates is feasible and would help address the market failure which 

leads to incorrect disposal behaviour and environmental harm caused by single-use plastics. A ban would 

also promote action on plastic and could bring forward market change and harmonise the market at 

reasonably low cost. The findings from this preliminary impact assessment research could be used as a 

basis for public consultation and discussion with industry; any subsequent ban could be coordinated with 

bans for other types of single-use plastic products. 

Regardless of whether implementing a ban is preferred, complementary/alternative measures can be 

progressed and trialled. Some retailers and food outlets are already acting to reduce consumer demand for 

single use plastic products by storing them behind the counter, or offering reusable alternatives. However 

as with the introduction of any ban, care should be taken to mitigate any additional impacts associated 

with any potential substitution behaviour adopted by consumers and businesses, to ensure both that the 

overall outcome is sustainable and that unintended consequences are minimised. 
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1 Introduction 

1.1 Research aims 

Single use plastics, including plastic cutlery, plastic plates and plastic balloon sticks, can have significant 

negative impacts on both the terrestrial and marine environment if they are littered or discarded 

incorrectly. Resources and greenhouse gas emissions are also associated with the production and disposal 

of plastics since they depend on finite fossil fuels. Some types of plastics have themselves been shown to 

degrade to produce greenhouse gases6.  

Consumers are not encouraged or incentivised to dispose of these items properly or to limit their use and 

consequently the market fails to deliver an efficient outcome. Recognising this, each of the UK devolved 

governments are presently considering a range of legislative and voluntary measures aimed at reducing the 

use of plastics.  

The Department for Environment, Food and Rural Affairs (Defra) commissioned desk-based research to 

assess the qualitative and quantitative economic, environmental and social impacts of introducing a 

legislative ban on plastic cutlery, plastic plates and plastic balloon sticks in England. The work also required 

an indication of the costs of using alternative materials for the products. Specifically, the following was 

required: 

 consideration of the impacts on business, covering both the domestic manufacturers of plastic 

cutlery, plates and balloon sticks and the businesses that either use, sell or wholesale import the 

products; and  

 consideration of the impacts on society, including the cost of substitutes like wooden cutlery and 

paper plates, as well as environmental benefits such as amenity impacts and societal (disamenity 

and disutility) effects, product health and safety risks. 

The research method necessitated an evidence review and a preliminary impact assessment, which 

included engagement of a sample of key stakeholders and identification of any evidence 

gaps/uncertainties. We understand that the outputs of the research are intended to inform future 

discussion/direction around whether a potential ban would be advantageous. If the policy is to be 

advanced this would be preceded by a consultation and a full cost-benefit regulatory impact assessment.  

1.2 Background to the research 

The UK Government’s 25-year Plan7 and the EU Commission’s Plastic Strategy8 are determining a strategic 

direction for plastics use and its environmental impact. The 25-year plan has a specific target for 

eliminating ‘avoidable’ plastic waste by the end of 2042 and significantly reducing, and where possible 

preventing, all kinds of marine plastic pollution – material that came originally from land.  

A consumer levy of 5 pence on each single use supermarket carrier bag was introduced in England in 2015. 

This followed comparable levies introduced in Wales (2011) and Scotland (2014). Sales are monitored each 

year and for the year 2017/18 it was estimated that 86% fewer single-use carrier bags were issued in 

                                                           
6 Royer et all (2018) https://doi.org/10.1371/journal.pone.0200574 
7 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/673203/25-year-environment-plan.pdf 
8 http://europa.eu/rapid/press-release_IP-18-5_en.htm 

https://doi.org/10.1371/journal.pone.0200574
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/673203/25-year-environment-plan.pdf
http://europa.eu/rapid/press-release_IP-18-5_en.htm
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England9 compared with 201410. Furthermore, research on marine litter counts in UK seas has noted an 

approximate 30% reduction in the numbers of plastic bags found, potentially a preliminary indication that 

policies can affect the amount and distribution of certain marine litter items in short timescales11 12. The 

government is considering doubling the carrier bags levy and applying it to all retailers13 and HM Treasury 

has recently consulted on taxes and charges to address single-use plastics and is committed to apply 

charges to specific plastic items that are commonly used on-the-go and littered, with the objective of 

reducing their use14. The Government has already instituted bans for microplastics beads in cosmetic 

products across the UK and significant public interest in the environmental impacts associated with single 

use packaging has been aroused by media coverage such as Blue Planet II.  

In addition to regulatory action, markets can be changed voluntarily with the support of retailers, suppliers 

and manufacturers (e.g. phasing out plastics commitments in product lines, plastic-free aisles etc). For 

example, the coffee shop chain Starbucks has relocated its plastic cutlery items behind their counters, thus 

customers who require them must ask specifically. This has the effect of reducing usage. Marks and Spencer 

has recently announced they are phasing out disposable plastic cutlery and straws from their in-store cafes15 

and parliament is intending to switch to compostable catering items16. The alternative to voluntary action is 

that a policy intervention such as a ban or extended producer responsibility is required to bring about desired 

outcomes. South Korea was an ‘early adopter’: following an NGO-led zero waste campaign against 

disposables17, in 1999, South Korea legally restricted the use of disposable cups, plates, plastic and paper bags 

in restaurants and retail businesses. Takeaway and foodservice businesses in Korea now use reusable items 

such as plates in their businesses within this market. 

The recently published Proposal for a directive on the reduction of the impact of certain plastic products on 

the environment, or the so-called Single-Use Plastics (SUP) Directive18 (COM(2018) 340 final) proposes a mix 

of voluntary and legislative measures for a range of products. [Now approved by the European parliament19]. 

This proposes that ‘market restrictions’ should be established in member states for cutlery, plates, balloon 

sticks, stirrers, straws and cotton buds. The directive itself follows a French legislative ban on single use (fossil 

fuel-based) tableware plastics which will apply to hospitality and retail sector businesses in 2020. 

In May 2018, The UK Government announced its intention to ban the sale of plastic straws, drink stirrers and 

plastic-stemmed cotton buds at the Commonwealth Heads of Government Summit20 and intends to consult 

                                                           
9 Single-use plastic carrier bags charge: data in England for 2016 to 2017. https://www.gov.uk/government/publications/carrier-bag-
charge-summary-of-data-in-england/single-use-plastic-carrier-bags-charge-data-in-england-for-2016-to-2017 
10 https://www.independent.co.uk/news/uk/home-news/plastic-bag-charge-pay-single-use-environment-recycling-a8467061.html 
11 http://www.bbc.co.uk/news/science-environment-43658739 
12 Maes et al. (2018), Below the surface: Twenty-five years of seafloor litter monitoring in coastal seas of North West Europe (1992–
2017), https://www.sciencedirect.com/science/article/pii/S0048969718306442 
13 https://www.theguardian.com/environment/2018/aug/24/carry-the-cost-plastic-ban-levy-to-rise-to-10p-with-no-shop-spared 
14https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734837/Plastics_call_for_evidence_
summary_of_responses_web.pdf 
15 https://www.edie.net/news/5/M-S-to-phase-out-plastic-cutlery-and-straws-in-caf-
s/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=d
ailynewsletter,%20f2f4bb9cdf-dailynewsletter_COPY_375 
16 UK Parliament to replace single-use plastic items with compostable alternatives https://www.edie.net/news/5/UK-Parliament-to-
replace-single-use-plastic-items-with-compostable-alternatives--
/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=da
ilynewsletter,%20ec9c080d72-dailynewsletter_COPY_388 
17 http://ec.europa.eu/environment/waste/prevention/pdf/No%20Disposables%20Korea_Factsheet.pdf 
18 https://eur-lex.europa.eu/resource.html?uri=cellar:fc5c74e0-6255-11e8-ab9c-01aa75ed71a1.0002.02/DOC_1&format=PDF 
19 https://ec.europa.eu/commission/news/single-use-plastics-2018-may-28_en 
20 https://www.gov.uk/government/news/uk-government-rallies-commonwealth-to-unite-on-marine-waste 

https://www.gov.uk/government/consultations/tackling-the-plastic-problem
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_proposal.pdf
https://www.independent.co.uk/news/world/europe/france-bans-plastic-cups-plates-cutlery-energy-transition-for-green-growth-a7313076.html
https://www.gov.uk/government/news/uk-government-rallies-commonwealth-to-unite-on-marine-waste
https://www.gov.uk/government/publications/carrier-bag-charge-summary-of-data-in-england/single-use-plastic-carrier-bags-charge-data-in-england-for-2016-to-2017
https://www.gov.uk/government/publications/carrier-bag-charge-summary-of-data-in-england/single-use-plastic-carrier-bags-charge-data-in-england-for-2016-to-2017
http://www.bbc.co.uk/news/science-environment-43658739
https://www.sciencedirect.com/science/article/pii/S0048969718306442
https://www.theguardian.com/environment/2018/aug/24/carry-the-cost-plastic-ban-levy-to-rise-to-10p-with-no-shop-spared
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734837/Plastics_call_for_evidence_summary_of_responses_web.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734837/Plastics_call_for_evidence_summary_of_responses_web.pdf
https://www.edie.net/news/5/M-S-to-phase-out-plastic-cutlery-and-straws-in-caf-s/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20f2f4bb9cdf-dailynewsletter_COPY_375
https://www.edie.net/news/5/M-S-to-phase-out-plastic-cutlery-and-straws-in-caf-s/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20f2f4bb9cdf-dailynewsletter_COPY_375
https://www.edie.net/news/5/M-S-to-phase-out-plastic-cutlery-and-straws-in-caf-s/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20f2f4bb9cdf-dailynewsletter_COPY_375
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
http://ec.europa.eu/environment/waste/prevention/pdf/No%20Disposables%20Korea_Factsheet.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:fc5c74e0-6255-11e8-ab9c-01aa75ed71a1.0002.02/DOC_1&format=PDF
https://ec.europa.eu/commission/news/single-use-plastics-2018-may-28_en
https://www.gov.uk/government/news/uk-government-rallies-commonwealth-to-unite-on-marine-waste
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on bans for these products. Resource Futures has previously provided research on the economic impacts of a 

proposed ban for these products for Defra21.  

1.3 Market failure and the case for intervention 

1.3.1 Littering and the environment 

Among the principal externalities of single use plastics is that they are commonly littered on land in parks, 

and public places, with pathways which transit the littered items into the marine environment. During 

rainstorms, sewers can be overwhelmed and discharge directly into rivers and the sea, and for some small 

types of products, pre-treatment screens in sewage treatment plants may be too coarse to capture items. 

Plastic products are also directly littered directly into the marine environment, often by being dropped or 

left behind by visitors to coastal and marine areas. Plastic items do not readily biodegrade and therefore 

accumulate in the marine environment where they may be ingested by marine life (with potential knock-on 

effects further up the food chain), captured as marine debris in fishing equipment, washed up on beaches 

or any combination of the above.  

Plastics are thought to represent 50-80% of shoreline debris22. Figure 1 presents an excerpt of the findings 

of the Marine Conservation Society’s Great British Beach Clean undertaken in 201723. It indicates the 

number of items found on beaches and their prevalence per 100 metres of length of shoreline. Cutlery, 

trays and straws are the 10th most frequently counted litter item.  

                                                           
21 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic 
stem cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&S
earchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 
22 ISWA (2017) PREVENT MARINE PLASTIC LITTER - NOW!, ISWA Marine Task Force. http://marinelitter.iswa.org/marine-task-force-
report-2017 
23 http://www.keepbritaintidy.org/get-involved/support-our-campaigns/great-british-spring-clean 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://marinelitter.iswa.org/marine-task-force-report-2017
http://marinelitter.iswa.org/marine-task-force-report-2017
http://www.keepbritaintidy.org/get-involved/support-our-campaigns/great-british-spring-clean
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Figure 1 Marine litter items collected during the Great British Beach Clean 2017 (by item count) 

The quantitative cost of this litter is not known with any certainty. The direct costs of marine litter to EU 

fisheries have been estimated at 1% of the total revenue realised from catches by the EU fleet24. 

Meanwhile, the annual street cleaning cost to UK local government in 2015/16 was £778m, a proportion of 

which can be attributed to plastics litter. The full range of direct and indirect associated costs of discarded 

plastics is explored in Resource Futures (2018)25. Regardless of any monetised cost estimate, the qualitative 

impact on the environment and on the well-being of people is rising and as profile is raised more people 

become aware of the issue. The Government’s Litter Strategy for England quotes a Populus poll from 2015 

which found that 81% of people are angry and frustrated by the amount of litter26; two years’ later, the 

multi-award-winning documentary series Blue Planet II was broadcast, becoming the most watched TV 

show of the year27 and putting the issue of marine litter front and centre in the minds of millions across the 

general population. 

A recent YouGov Omnibus28 poll of adults in May 2018 indicated overwhelming support for banning a list of 

single use plastic items amongst a sample of over 2000 adults (see Figure 2) and the public responded in 

unprecedented numbers to the recent consultation on taxing problem plastics.  

                                                           
24 European Commission (2018) A European Strategy for Plastics in a Circular Economy. http://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:52018DC0028&from=EN 
25 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic 
stem cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&S
earchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 
26 https://www.gov.uk/government/publications/litter-strategy-for-england 
27 http://www.radiotimes.com/news/tv/2018-01-11/most-watched-tv-shows-2017/ 
28 https://yougov.co.uk/news/2018/05/29/yougov-finds-overwhelming-support-banning-problem-/ 

https://yougov.co.uk/news/2018/05/29/yougov-finds-overwhelming-support-banning-problem-/
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52018DC0028&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52018DC0028&from=EN
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
https://www.gov.uk/government/publications/litter-strategy-for-england
http://www.radiotimes.com/news/tv/2018-01-11/most-watched-tv-shows-2017/
https://yougov.co.uk/news/2018/05/29/yougov-finds-overwhelming-support-banning-problem-/
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Figure 2 Findings of British public support survey for problem plastics of YouGov Omnibus 2018 

 

The negative effects and costs of plastics on marine food supply and associated costs of littering, clean up 

and waste disposal costs are not incorporated in the price of plastic products. Moreover, adverse effects on 

the economy from whatever source (e.g. loss of productivity caused by interference with fishing boats and 

gear, negative impacts on consumer confidence in fish and seafood, negative impacts on the tourism 

sector, road traffic accidents, reduced property investment due to visual disamenity, use of finite resources 

etc) are similarly not reflected in the prices of plastic products. All of this results in negative externalities as 

the environmental impact created by the polluters (essentially, those responsible for disposing of the litter 

into the environment) becomes a cost for public organisations, firms and individuals elsewhere.  

Consumers are not incentivised to limit the use and disposal of their plastics and manage them effectively 

to an acceptable level. The market, left to its own devices, is failing to deliver an economically efficient 

outcome.  
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1.3.1 Interventions on plastics use 

An intervention like a ban can be justified to address such market failures – to protect the environment, 

food supply, tourism and other economic sectors from further pollution, and to foster an increased degree 

of consumer confidence that the products they buy will not harm wildlife and the environment. Bans can 

help convert attitudes and well-meaning intentions into lasting behaviours. An intervention in the market 

could reduce littering whilst stimulating innovation and efficiencies among businesses supplying and 

manufacturing products to the market. 

An intervention in the market would also help those businesses which have already acted to address the 

damage being done, by establishing a level playing field which will ensure that all businesses, including 

small businesses, budget retailers, online retailers and those handling imported products carry their share 

of the cost.  

However, ensuring that measures such as legislative bans do not cause unintended consequences and 

impacts of greater scale elsewhere in the life cycle is important. For instance, substituting novel plastics 

that are derived from plant organic material which are compostable and/or biodegradable needs careful 

consideration to ensure that net impacts are reduced. Some of the potential concerns are identified and 

discussed in this research. This report does not undertake a full detailed assessment of the alternatives and 

their potential impacts which would be needed by Government if the potential ban is progressed.   

2 Methodology 

Resource Futures undertook this research for Defra during Summer (August-September) 2018. The overall 

research approach that was taken was: 

1. Initial information gathering - evidence review  

2. Initial information gathering - stakeholder engagement 

3. Development of an impact model 

4. Further information gathering and stakeholder interviews 

5. Refinement of the impact model and sensitivity analysis to understand uncertainties 

6. Reporting of findings and discussion 

2.1 Initial information gathering – evidence review 

A desk-based review of relevant information available in the public domain was undertaken. This focussed 

on the following: 

 Current product sales - The contents of market research reports such as the SUP Directive’s impact 

assessment technical reports and data sources such as HMRC’s UK TradeInfo database were 

examined for data on annual product sales and sector value. In each case, detailed data was not 

found to be available at the granular product level or specifically for England, so example data and 

assumptions were used. Other literature such as reports from marine litter Non-governmental 

Organisations (NGOs) were also examined and inputs to the model were also estimated based on 

data available from large consumers (retailers and suppliers, and their market share where 

sourced). Where UK-wide estimates were identified, these were triangulated with data from 
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multiple sources wherever possible, sense-checked and made representative for England by an 

allocation by population. To resolve data gaps, ‘bottom up’ estimates had to be made for different 

submarkets. These were informed by discussions with a sample of key stakeholders and 

information gleaned during the research about the market and potential consumer behaviours.  

 Supply chains - A sample of leading UK retailers, manufacturers and trade associations were 

contacted and interviewed during the research. Accurate mapping of the supply chains for the 

products specifically for England was not possible in the timescales of the research.  

 End of life management - To understand potential pathways, the arising, recycling and disposal 

behaviours of consumers, and associated costs, research on littering behaviours in the terrestrial 

and marine litter environment was examined, together with outputs from stakeholder discussions.  

 Non-plastic product alternatives - Through stakeholder discussions and online searches the most 

typical market non-plastic product alternatives were identified for the purposes of comparing 

plastic and plastic-free products. Example material weights and unit prices were compiled from 

online research and through relevant stakeholders.  

 Environmental and social costs – Greenhouse gas impacts were compiled for production and end 

of life impacts of materials. A wide body of literature was examined on the ‘disamenity impacts’ 

associated with terrestrial and marine litter (disamenity cost is an umbrella measure which can be 

used to represent a range of societal costs such as wellbeing, health, ingestion/entanglement of 

wildlife etc).  

2.2 Information gathering – stakeholder engagement 

Telephone interviews were undertaken with a selection of stakeholders in the research. Table 1 and Table 2 

list the interviews that were conducted plus other contributors, showing the range of stakeholders engaged 

within the imposed timeframe of the research. Contacts with further relevant trade associations, retailers, 

suppliers and manufacturing businesses were also made, but these did not engage within the project 

timescales.  

A topic guide was adapted to guide each interview and encourage consistency. This generally covered the 

organisation’s interest in the subject, opinion on the impact and timing of the ban, commitments to avoid 

plastics use to date, the evidence-base/significant gaps, including any unintended consequences of a ban.  
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Table 1: Interviews undertaken during the research 

Organisation name Type Interviewee 

British Retail Consortium Trade Association - Retail Alice Ellison - Environment Policy Adviser 

Foodservice Packaging 
Association (FPA) 

Trade Association - Food 
packaging 

Martin Kersh – Executive Director 

The Nationwide Caterers 
Association - Mark Laurie 

Trade Association - Events 
caterers 

Mark Laurie - Director 

European Party and Balloon 
Council 

Trade Association - Party and 
Balloon wear 

Suteesh Chumber – Operations Manager 

Plastico 
Manufacturer/Wholesaler - 
Foodservice products 

John Reeves - Head of European Sales 

Booker Foodservice wholesaler 
Cath Marston - Sustainability Manager 
Booker Group 

Waitrose Retailer Ben Thomas - Sustainability Manager 

WRAP Charity Bernard Chase - Sector Specialist - Plastics 

Huhtamaki 
Manufacturer -Card 
foodservice products 

Richard Ali - Sustainability Manager - 
Foodservice  

Fish Friers Association  
Trade Association - Fish and 
chips shops and takeaways 

Andrew Crook - President 

Hope Solutions 
Sustainable events 
consultancy 

Luke Howell  

Hybred Events Events Manager Becky Stevens - CEO 

 

Table 2: Other contributors to the research (by correspondence) 

Organisation name Type 

Defra - Policy Government 

Defra - Economics Government 

Defra - Statistics Government 

The Behavioural insights Team Government/Social Purpose Company 

Office of National Statistics (ONS) Government 

Premium balloon accessories  Balloon sticks wholesaler/manufacturer 

Tesco Retailer 

Anonymous 
Manufacturer - Compostable foodservice 
products 

National Outdoor Events Association Trade Association - Outdoor events 
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2.3 Overview of the impact model 

A product demand impact model was developed in MS Excel to provide a preliminary indication of the 

quantitative impacts (financial, environmental and social costs and benefits) of two potential plastic use 

scenarios each having a time scale of 10 years.  

In each scenario, the sales and market share of a ‘typical’ plastic product relative to the share of alternative 

plastic-free items is modelled. Figure 3 provides a presentation of the main calculations of the model for a 

scenario. 

 

 

Figure 3: Schematic indicating the main calculations in the impact model for a scenario 

The two scenarios that were compared were: 

• No Ban: Under this scenario the Government would continue to support current voluntary market 

change towards readily available non-plastic alternatives and an overall reduction in use. Retailers, 

wholesalers and manufacturers could still produce and sell plastic-based products if they wished to 

do so in this scenario. This ‘do nothing’ scenario does not consider the impact of other potential 

policy measures which may or may not come to fruition in future e.g. changes to the extended 

producer responsibility system for packaging and potential fiscal measures for reducing the use of 

single use plastics proposed by HM Treasury. In short ‘business as usual’ is assumed unless there is 

clear evidence that a change in government policy will take place.  

• Ban. Under this scenario a legislative ban on plastic cutlery, plastic plates and plastic balloon sticks 

would be introduced. Plastics would be substituted with alternatives.  

Baseline demand for 2018 was represented and sales were forecast for both plastic and non-plastic product 

over a 10-year period (from 2019).  

An array of different impacts were estimated and monetised. The majority of impacts are estimated from 

the number and nature of each product and the resulting waste tonnage. 
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Impacts were discounted over the modelling period according to HM Treasury’s Green Book29 e.g. costs 

were kept at constant prices applying the standard Treasury discount rate of 3.5%.  

Transfers of resources between people (e.g. gifts, taxes, grants, subsidies or social security payments) were 

excluded from the analysis. Transfers pass purchasing power from one person to another and do not 

involve the consumption of resources or make society better or worse off as a whole, hence their exclusion. 

Since VAT collection and payments are entirely of a distributional nature, VAT was a key transfer excluded 

from the assessment. In the model the assumed headline product sale price is including VAT and VAT at 

20% is removed to calculate the subsequent impacts. 

Tariffs are received by HMRC for some imported products30. These tariffs are ultimately paid for by UK 

consumers within the sales price of products. So, they are considered as a transfer and their redistribution 

is not separately calculated in this assessment. 

A central estimate for the impacts of the Ban relative to the No Ban scenario was calculated using the 

impact model. Sensitivity analysis was also undertaken to investigate the significance of data uncertainties 

and assumptions, providing a range (lower and upper impact values) from the central estimate. 

Regards litter impacts, there is not sufficient evidence available on littering behaviours for these products 

to estimate with any accuracy what percentage of items are transferred to become terrestrial litter or 

beach litter, or indeed what the total tonnage may currently be lost each year through these various 

pathways. The picture is further complicated by the difference between the volume of items littered each 

year vs. the stock of items accumulating as litter, particular in the marine environment and on beaches.  

Hence, an allocation approach was taken in the research to estimating litter disamenity impacts, as 

illustrated in Figure 4. To calculate litter impacts, the total impact from all items of observed litter in the 

terrestrial and marine environments was estimated from the research. The best data for relative 

abundance of different products comes from litter surveys. The survey data was used to allocate a 

proportion of the total disamenity costs to the products in question. As discussed in Section 1.3.1, there is 

no established method for this. Litter surveys are reported by item count but relying solely on item count is 

likely to produce unrealistic impact estimates. We therefore adapted the item count data by estimates of 

physical product size on the basis that the visual disamenity of litter will be related in some part to how 

visible/perceptible items are and therefore how big they are. We conduct sensitivity analysis in this 

research around this method by using a 2D product area rather than volume to adjust the visual disamenity 

cost, as the 2D area reflects how much of a person’s view is taken up with the littered items. 

 

                                                           
29 https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent 
30 A duty of 6.5% is presently applied to plastic imports from outside the EU, not for paper and wood https://www.gov.uk/trade-tariff 

https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
https://www.gov.uk/trade-tariff


Preliminary assessment of the impacts of a potential ban on plastic cutlery, plates plastic balloon sticks | September 2018  

Resource Futures | Page 20 

 

Figure 4: Description of the calculated litter impacts 

A detailed description of the model and the data used within it are described in Appendix A.1 and Appendix 

A.2.  

2.3.1 Terrestrial and beach litter modelling 

The model assumptions around the composition of terrestrial and beach litter are given in Table 3Error! 

Reference source not found. and their derivation is referenced in Table 4 and Table 5.  

Table 3: Composition of cutlery, plates and balloon sticks in terrestrial and beach litter 

  By item count By volume By area 

  
Terrestrial 

litter 
Beach litter 

Terrestrial 
litter 

Beach litter 
Terrestrial 

litter 
Beach litter 

Plates 0.38% 0.05% 0.48% 0.03% 3.72% 0.11% 

Cutlery 0.76% 0.10% 0.12% 0.01% 0.96% 0.03% 

Balloon sticks 0.0175% 0.0071% 0.0012% 0.0002% 0.0092% 0.0008% 

 

The composition assumptions used in the modelling are based on informed estimates. No suitable 

composition data was available for terrestrial or beach litter that clearly identified plastic plates, cutlery 

and balloon sticks as separate items. However, several sources were identified to inform the model 

estimates, as detailed below. 

Terrestrial litter composition was informed by a Keep Britain Tidy litter composition study for England31. 

The litter composition was recalculated with ‘Chewing gum staining’ removed as this could represent many 

years of accumulated chewing gum and therefore misrepresent the relative abundance of other litter 

items. 

                                                           
31 Keep Britain Tidy (2014), Litter composition study of England, http://www.incpen.org/docs/KBTINCPENLitterComposition2014.pdf 

http://www.incpen.org/docs/KBTINCPENLitterComposition2014.pdf
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Table 4: Rational for terrestrial litter composition estimates, by item count 

Product Composition Rationale Calculation 

Plates 0.38% We assume that ‘plates’, including plates, trays, 
and bowls, represent 10% of the 'Fast food 
packaging' category. 'Fast food packaging' 
represents 3.8% of litter in the KBT study. 

3.8% * 10% = 0.38% 

Cutlery 0.76% We assume cutlery is twice as common as 
plates in terrestrial litter, as production figures 
are much higher, and plates are larger and 
more visible so more likely to be picked up as 
litter. 

0.38% * 2 = 0.76% 

Balloon sticks 0.017% Balloon sticks are likely to be mistaken for 
straws in litter surveys, as they may be difficult 
to identify out of context (i.e. with no balloon 
attached), especially if the ‘cup’ is not present. 
We multiply the litter composition for ‘Non-
alcoholic straws’ by 150% to estimate all straws 
and assume 1% of these may be balloon sticks. 

1.17% * 150% * 1% = 
0.017% 

 

Beach litter composition was informed by analysis of ten years of survey data from the Marine 

Conservation Society32 and the impact assessment for the proposed EU Single-use Plastics Directive33. 

                                                           
32 Nelms et al. (2017) Marine anthropogenic litter on British beaches: A 10-year nationwide assessment using citizen science data, 
https://www.sciencedirect.com/science/article/pii/S0048969716325918 
33 European Commission (2018) Impact Assessment, Reducing Marine Litter: action on single use plastics and fishing gear, 
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf 

https://www.sciencedirect.com/science/article/pii/S0048969716325918
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf
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Table 5: Rationale for beach litter composition estimates, by item count 

Product Composition Rationale Calculation 

Plates 0.05% We assume these make up 0.25% of the 3 
'ambiguous' categories in the MCS data  

Nelms et al. (2017): 

 Plastic fragments (large; > 2.5 cm) 13% 

 Plastic fragments (small; < 2.5 cm) 10% 

 Polystyrene (small; < 50 cm) 7% 

This is roughly consistent with the cutlery figure 
- in that we expect there to be roughly twice as 
many cutlery items than plates, due to much 
higher cutlery production/consumption figures 
and plates are more visible so more likely to be 
picked up as litter. 

20% * 0.25% = 0.05% 

Cutlery 0.10% Plastic cutlery is reported in the study as 2% 
composition, but the MCS survey category in 
full is titled 'Cutlery / trays / straws / cups'. We 
assume only 1 in 20 of the items recorded here 
are cutlery. 

2% / 20 = 0.1% 

Balloon sticks 0.0071% The EC impact assessment quotes 0.71% = 
‘Balloon and balloon sticks’. We assume 1% of 
all balloon consumption is sold on balloon sticks 
and a similar ratio is transferred to beaches. 

0.71% * 1% = 0.0071% 

 

The model assumes there is no change in public littering behaviour and so the same number of items will 

be littered. However, the non-plastic products decompose at a much faster rate than plastic and so the 

observable beach litter impacts are significantly reduced. This differential between the materials used is an 

important factor in estimating the beach litter impacts.  

Table 6 shows decomposition rate estimates for common types of marine debris. This data is widely used in 

the literature and popular articles on marine litter. However, the values have not been verified. We were 

unable to find the original source of the data, and so we cannot be certain it is from a study by the US EPA, 

nor can we check the methods used to estimate the decomposition rates. As noted in the footnote to the 

table, decomposition rates for plastics are estimates only. Complete decomposition cannot have been 

measured yet as the polymers used in these products have been used in manufacturing for less time than 

the hundreds of years shown. 
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Table 6: Decomposition rates for common types of marine debris 34 

Item Decomposition rate 

Paper towel 2-4 weeks 

Newspaper 6 weeks 

Wax carton 3 months 

Plywood 1-3 years 

Plastic grocery bag 10-20 years* 

Styrofoam cup 50 years* 

Plastic beverage bottle 450 years* 

Fishing line 600 years* 

Apple core 2 months 

* NOAA comments: Many scientists believe plastics never entirely go away. These decomposition rates are estimates 
for the time it takes for these items to become microscopic and no longer be visible. Sources: EPA, Woods Hole Sea 
Grant 

 

Table 6 suggests wood takes around 12 times longer to decompose than paper (comparing upper 

decomposition estimates: 3 years plywood, 3 months wax carton). We assume that marine litter impacts of 

a wooden product is 12 times greater than that of a paper product in the model. Given the uncertainty in 

decomposition rates, particularly plastics, we conservatively assume that plastic decomposes 100 times 

slower than paper. This would give an average decomposition rate of 25 years for plastic products if related 

to the estimates in Table 6.  

This method recognises the distinction between degradability of different materials. It is unlikely that non-

plastic products will decompose completely within the 10-year period covered by the impact model. The 

assumptions are instead used to estimate the relative decomposition of materials, e.g. that to whatever 

degree the plastic products have degraded in that period, the non-plastic products will have degraded 

much more. Whilst fracturing and dispersal of plastic products is undesirable, for non-plastic products this 

is likely to hasten decomposition and reduce disamenity impacts when products are no longer recognisable. 

Future work could look to incorporate more sophisticated decomposition rates when estimating impacts, 

e.g. recognising that the distinction between non-plastic and plastic is likely to be small at first but more 

significant in longer timeframes. 

3 Findings 

3.1 The market for each single-use product  

This section presents information regarding each of the researched products and how they are used, 

supplied, and disposed of. 

                                                           
34 Talking trash & taking action, Ocean Conservancy & NOAA Marine Debris, 
https://marinedebris.noaa.gov/sites/default/files/publications-files/talking-trash-educational.pdf. ‘Wax carton’ is thought to refer to a Tetra 
Pak-style container of card with laminates of plastic film and aluminium. 

https://marinedebris.noaa.gov/sites/default/files/publications-files/talking-trash-educational.pdf
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The Government has proposed a definition for single use plastics as “all products that are made wholly or 

partly of plastic and are typically intended to be used just once and/or for a short period of time before 

being disposed of.”35 Since the policy context for this research is about eliminating avoidable plastic waste 

and preventing litter we are primarily concerned in this research with items which are wholly or partially 

made from plastic, that are used only once over a short use phase and are prone to littering, especially 

when they are consumed outside the home.  

Compostable and biodegradable bioplastics are included within the definition of plastics in this research 

due to the lack of an agreed standard on the biodegradability of plastics in the marine environment and the 

possibility of such items being littered. 

3.1.1 Cutlery 

 

 

Figure 5: Plastic fork 

Cutlery is not defined within the proposed SUP Directive but is taken in this research to mean disposable 

serveware such as knives, spoons, forks, chip forks and chopsticks.  

Disposable cutlery serves a variety of uses, including36: 

                                                           
35 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734837/Plastics_call_for_evidence_s
ummary_of_responses_web.pdf 
36 https://www.webstaurantstore.com/guide/608/types-of-disposable-flatware.html  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734837/Plastics_call_for_evidence_summary_of_responses_web.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734837/Plastics_call_for_evidence_summary_of_responses_web.pdf
https://www.webstaurantstore.com/guide/608/types-of-disposable-flatware.html
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 Standard-sized cutlery (occasionally individually wrapped, such as on aircraft) which may be 

consumed in the home or in workplaces, or ‘on-the go’. 

 ‘Petite’, e.g. mini tasting forks and spoons, such as those sold with ice-cream tubs at cinemas and 

‘sporks’ - short combined forks and spoons with lunchtime pasta/salads 

3.1.1.1 Materials 

Single-use cutlery can be made from a variety of materials, including37; 

 Plastic - typically polystyrene or polypropylene  

 Wood - one of the most commonly types used is birch  

 Polylactic acid (PLA)- a bioplastic made from a variety of plant matter sources, from various roots to 

sugarcane 

 Plant starch - a bioplastic made from fermented plant starch (often corn starch) 

 Bamboo - a grass. Bamboo is a strong and durable material 

 Sugarcane / bagasse - a by-product of sugarcane processing 

 Paper – a new foldable paper design38 

 

Reusable cutlery is also available made from metal, bamboo and thicker plastic.  

3.1.1.2 Uses 

There are three different situations where single use cutlery might be used, where food and drink 

establishments provide them to customers39: 

 use on the premises mainly to save costs of washing reusable cutlery e.g. at events/conferences;  

 taken out with food which cannot be hand eaten for consumption on-the-go, at barbeques/ 

picnics/parties/takeaways/with ‘food to go’ meals or 

 to avoid a security risk associated with metal cutlery e.g. in prisons, aircraft, festivals 

Cutlery is normally supplied for free at the point of sale alongside a purchase of takeaway/café food, or 

alongside within food to go meals (e.g. from sandwich shops, with supermarket convenience/on-the-go 

items). Hence, most cutlery is thought to be bought business-to-business and supplied to caterers, 

takeaway businesses, restaurants, pubs, hotels and retailers. A minority of items are sold direct to 

consumers at supermarkets (e.g. for picnics, barbeques etc). In the foodservice sector some may make a 

charge (5 pence chip fork). 

3.1.1.3 Sales volume 

It was not possible to obtain a detailed estimate for the cutlery within the timescales of this research since 

the sectors it is used in are extremely diverse. Consumption of SUP cutlery items in the UK during 2016 has 

been previously estimated as 16.5 billion items, which equates to approximately 250 items per person per 

year40. It is not clear as to the derivation of this value and whether it includes ‘cupboard’ and business 

stored stock. Our ‘bottom up’ and lower estimate at ~4 billion in England is based on discussions with 

                                                           
37 https://www.webstaurantstore.com/guide/608/types-of-disposable-flatware.html  
38 http://www.producebusinessuk.com/services/stories/2015/06/03/prison-inspired-paper-cutlery-could-transform-fresh-cut-offer-in-the-uk  
39 European Commission (May 2018), Commission Staff Working Document Impact Assessment, Reducing Marine Litter: action on 
single use plastics and fishing gear, part 2 of 3. 
40 WWF / Eunomia (March 2018), A plastic future, Plastics consumption and waste management in the UK 
http://www.eunomia.co.uk/report-tag/plastic-consumption/ 

https://www.webstaurantstore.com/guide/608/types-of-disposable-flatware.html
http://www.producebusinessuk.com/services/stories/2015/06/03/prison-inspired-paper-cutlery-could-transform-fresh-cut-offer-in-the-uk
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf
http://www.eunomia.co.uk/report-tag/plastic-consumption/
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stakeholders regarding the size of the many submarkets which use cutlery and on behaviours. This estimate 

amounts to ~75 single use items per person per year. The significance of uncertainty in this estimate on the 

model outputs is investigated in this study using sensitivity analysis.  

Wooden cutlery was identified in the research as the typical non-plastic SUP alternative. SUP cutlery is 

predominantly and increasingly imported from the Asia-Pacific region into Europe.41 (90% import assumed 

in the modelling for both plastic and non-plastic products of which 20% of plastics and 50% of wood is 

assumed to be produced in Europe). 

3.1.1.4 Point of use 

Cutlery is used both indoors or outdoors. In terms of waste and recycling behaviours, our assumption for 

the research is that because cutlery is lightweight and predominantly used in restaurants, fast food outlets, 

workplaces, or at events or parties, they are typically discarded to general waste rather than recycled due 

to the effort required to segregate and clean them and to sort and send to recovery (composting or 

recycling). 

3.1.1.5 Product price 

Regarding the sales price of each product, disposable cutlery is sold in economy, midweight and heavy 

grades with the former two dominating the market. Discussions with stakeholders and online research 

revealed a range of prices for both plastic product and paper-based plastic-free alternatives. Interviewees 

did not provide specific prices. For the central estimate in the modelling, a single unit price of 0.85 pence 

was applied for plastic items and 1.7 pence for wooden plastic-free alternatives (double) and calculations in 

the model remove VAT at 20%42. A record of data and assumptions for each of the products is provided in 

Appendix A.2. 

 

                                                           
41 European Commission (May 2018), Commission Staff Working Document Impact Assessment, Reducing Marine Litter: action on 
single use plastics and fishing gear, part 2 of 3. 
42 Informed by discussions with wholesales, events managers and retailers 

http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf


Preliminary assessment of the impacts of a potential ban on plastic cutlery, plates plastic balloon sticks | September 2018  

Resource Futures | Page 27 

3.1.2 Plates 

 

Figure 6: Plastic single-use plate 

The Oxford Dictionary describes a “plate” as, “A flat dish, typically circular and made of china, from which 

food is eaten or served.” The proposed SUP Directive does not define single use/disposable plate. However, 

clues as to what a plate might not be are given in relation to a separate “food containers” product category: 

“receptacles such as boxes, with or without a cover, used to contain food that is intended for immediate 

consumption from the receptacle either on-the-spot or take-away without any further preparation, such as 

food containers used for fast food, except beverage containers, plates and packets and wrappers containing 

food”. The proposed SUP Directive proposes several other (non-ban) interventions for ‘food containers’.  

Hence, under the Directive definition we believe there are three main types of single-use ‘disposable’ 

plates (and bowls), on the market43. 

 Plates, including serving plates, dinner plates, side plates, saucers - and in different shapes from 

standard round to square or oval. 

 Trays and platters: for service – intended for hors d’oeuvres, canapes, appetizers, desserts, 

takeaways - again available in many shapes and sizes. 

 Bowls, e.g. soup bowls, salad bowls and dessert bowls; bowls for ice cream bowls; and large 

capacity bowls for serving. 

 

In this research, ‘plates’ is therefore defined to include plates, trays and bowls supplied ‘for free’ at the 

point of sale alongside foods in catering and takeaway businesses, as well as items sold with 

                                                           
43 https://www.allianceonline.co.uk/buying-guides/disposables-plates.html  

https://www.allianceonline.co.uk/buying-guides/disposables-plates.html
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convenience/ready meal foods and items sold direct to the consumer in supermarkets. Notably, expanded 

polystyrene clam shell boxes with lids which are used in takeaways are excluded from the definition used in 

this research, as are other containers.  

3.1.2.1 Materials 

Plates can be made from a variety of materials44. Plastic plates tend to be made from ‘food grade’ 

unexpanded servo formed polystyrene and acrylic, or lightweight expanded polystyrene foam. Plastics have 

low levels of absorbency and foamed plastics are lightweight and cheap with insulating benefits for hot 

food. Because they are less absorbent high standards of hygiene can be achieved in their use.  

The main alternative to plastic is paper. ‘Paper’ plates may be made from compressed or layered card and 

may be bleached or natural in colour. Paper plates are biodegradable and microwaveable. However, 

uncoated paper can absorb grease and they can collapse under the weight of heavier food. Plastic 

laminated paper plates are also considered as plastic in this research and these may be covered with film or 

a ‘biodegradable’ plastic coating. Other non-plastic materials include bagasse (a residue from sugar cane), 

bamboo, aluminium foil, palm leaf; in this latter category natural and synthetic plastic binding agent may be 

used to bind the fibres content together. Thicker ceramic, metal, bamboo and plastic reusable plates are 

also available. 

3.1.2.2 Uses 

The uses of single use plates are varied and include; 

 Household use (purchased at retail outlets), e.g. for parties; and outdoor eating such as that 

occurring during garden BBQs, picnics and camping. 

 Commercial contract use (purchased at wholesale outlets or direct from manufacturers) with the 

aim of: 

reducing staff time, cleaning chemicals and space/equipment required for washing 

reusable plates; and, 

o to provide convenience for end-user not wanting/intending to return the plate, such as at 

music festivals, street food vendors. 

By value (not volume) the global market for disposable plates in 2017 has been estimated and is 

summarised in Figure 7. In the USA, it has been estimated that nearly 29 billion pieces of disposable plates 

are sold per year45, which amounted to 95 pieces per person.46 

 

                                                           
44 https://www.allianceonline.co.uk/buying-guides/disposables-plates.html  
45 http://www.dinegreen.com/disposables  
46 http://www.multpl.com/united-states-population/table  

https://www.allianceonline.co.uk/buying-guides/disposables-plates.html
http://www.dinegreen.com/disposables
http://www.multpl.com/united-states-population/table
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Source: https://www.futuremarketinsights.com/reports/disposable-plates-market  

Figure 7: Global disposable plates market value [limited data available from report extract]47 

 

Discussions with stakeholders confirmed the main manufacturing base for plates is outside England 

(predominantly South-East Asia and North America) (90% of SUP and plastic and paper plates made from 

other materials are assumed to be imported in the modelling, of which 20% is from Europe). Most are 

bought business-to-business and supplied to caterers, takeaway businesses, restaurants, pubs, hotels and 

retailers. The items are sold to consumers via the foodservice sector and via supermarkets.  

3.1.2.3 Sales volume 

Product sales information was not available for England, so sales estimates were made based on a range of 

sources. Trade associations and retailers were asked to provide data but were not able to in the timescales. 

Hence ‘bottom up’ estimates were made to provide an indication of the possible impacts.  

From the research, ~1.1 billion individual plates were estimated to be used in England each year, ie some 

20 items per person per year.  

3.1.2.4 Product price 

Regarding the sales price of each product, online research revealed a range of prices for both the plastic 

product and the paper-based alternative modelled. For the modelling central estimate, a single unit price of 

                                                           
47 https://www.futuremarketinsights.com/reports/disposable-plates-market 

https://www.futuremarketinsights.com/reports/disposable-plates-market
https://www.futuremarketinsights.com/reports/disposable-plates-market
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five pence has been used to represent plastic items, and 10 pence per unit for a paper product48 49. A 

record of data and assumptions for each of the products is provided in Appendix A.2. 

3.1.2.5 Point of use 

No specific evidence base was identified in the research on behaviours regarding how plates are used and 

disposed of. Because plates are large visible items, the authors expect that although some proportion are 

littered in the short term, few are littered long term because most are seen and collected immediately at 

festival events, in parks, or near to takeaway businesses.  

The impact assessment for the proposed SUP Directive ban indicates this may be the case. It states that the 

proportion of littered single use plates on beaches (by item count) is very low relative to other types of 

litter items at 0.02% of the total50 which is “not seen as significant at the EU level”. Evidently in their 

entirety these are infrequently found marine litter items, albeit it is not known what proportion of plastic 

plates could be degraded into the smaller unspecified plastic fragment categories in beach litter counts.  

 

                                                           
48 https://www.nisbets.co.uk/consumables/catering-disposables/disposable-cutlery-and-tableware/disposable-plates-and-bowls/_/a33-
4?cm_sp=Site%20Search-_-Redirect-_-disposable%20plates 
49 http://www.catering-online.co.uk/2018/03/02/plastic-waste-caterers-say-no-plastic/ 
50 European Commission (May 2018), Commission Staff Working Document Impact Assessment, Reducing Marine Litter: action on 
single use plastics and fishing gear, part 2 of 3. 

https://www.nisbets.co.uk/consumables/catering-disposables/disposable-cutlery-and-tableware/disposable-plates-and-bowls/_/a33-4?cm_sp=Site%20Search-_-Redirect-_-disposable%20plates
https://www.nisbets.co.uk/consumables/catering-disposables/disposable-cutlery-and-tableware/disposable-plates-and-bowls/_/a33-4?cm_sp=Site%20Search-_-Redirect-_-disposable%20plates
http://www.catering-online.co.uk/2018/03/02/plastic-waste-caterers-say-no-plastic/
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment2.pdf
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3.1.3 Balloon sticks 

 

 

Figure 8: Balloon sticks 

Balloon sticks are products which are attached to latex air-filled balloons to support them to give an 

impression that they are floating. Hence these balloons do not require gas filling points (as do helium gas 

balloons which require string and may require weights). Each ‘maxi stick and cup’ contains a stick element 

(resembling a straw) and a cup which attaches to the balloon without penetrating the body of the balloon. 

3.1.3.1 Materials 

Example materials that balloon sticks are made from include: 

 Polypropylene51 

 Bioplastic (few examples) 

                                                           
51 https://www.b-loony.co.uk/child-safe-one-piece-balloon-sticks  

https://www.b-loony.co.uk/child-safe-one-piece-balloon-sticks
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Industry estimates specifically on balloon sticks suggest that more than 50% come from China.52 (our 

modelling assumes 90% of balloon sticks are imported, of which 20% of imports are from the EU). 

3.1.3.2 Materials 

Large consumers include restaurant chains, charities and the party sector. These products are largely sold 

business to business, rather than business to consumer. Where they are sold, the specific cost of the stick is 

not visible and is included within the overall cost of the balloon.  

No readily available non-plastic alternatives for balloon sticks were identified in the research from 

stakeholder discussions. For other types of surrogate products such as lollipops and cotton bud sticks, 

paper spindles are already used in the marketplace and these might be suitable since the balloon that is 

held is a lightweight product. Availability of a paper alternative was assumed under the ‘ban’ scenario.  

3.1.3.3 Sales volume 

For the modelling, a bottom-up estimate of ~19 million items sold each year for England was estimated, 

based on an assumption that 1% of the estimated total of balloons used in England are supplied with a 

balloon stick53. 

3.1.3.4 Point of use 

Because balloon sticks are thin small products that are used outdoors (often by children) it is anticipated a 

proportion will be littered. On the whole, litter studies group balloons, string and sticks together. A single 

study was identified in the evidence review which indicated sticks can be littered54. As with cutlery, in terms 

of waste and recycling behaviours it is assumed that sticks are wasted rather than being recycled due to the 

effort required to segregate and clean them. 

Regarding the sales price of each product, a unit price of five pence is used for the plastic item in the 

central estimate modelling and 10 pence for an alternative paper-based product. A record of data and 

assumptions for each of the products is provided Appendix A.2. 

 

                                                           
52 European Commission (May 2018), Commission Staff Working Document Impact Assessment, Reducing Marine Litter: action on 
single use plastics and fishing gear, part 1 of 3. 
53 By personal correspondence, an estimated 8-10 billion balloons are manufactured in the EU annually and 50% are imported.  
54 http://www.longwood.edu/cleanva/OurWorkBalloonLitter.html 

http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment.pdf
http://ec.europa.eu/environment/circular-economy/pdf/single-use_plastics_impact_assessment.pdf
http://www.longwood.edu/cleanva/OurWorkBalloonLitter.html
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3.2 Stakeholder consultation findings 

A summary of the main findings/sentiment from the interviews and from correspondence with 

stakeholders engaged in the research is provided in this subsection. Comments are summarised and 

categorised by overall context, key findings, economic, environmental and social impacts.  

3.2.1 Overall context 

The products examined in this research are items which are single use plastic items used by the foodservice 

and party sector (fastfood and takeaway outlets, at events and by industrial caterers, pubs and resturants). 

They are also supplied as part of retail food to go convenience foods (packaged meals, salads etc). A 

relatively smaller market (by unit sales) is also made up of disposable items bought in supermarkets and 

consumed at private parties/picnics.  

Each of these three products can be used either outdoors or indoors. Because of the frequency of their use 

in specific localities and their size, colour and shape, plates and cutlery are often visible litter (around 

takeaway premises, roadside verges, at events etc). 

3.2.2 Key findings 

Discussions with the sample of key stakeholders revealed: 

 Strong support for a ban on plastic cutlery and plastic plates amongst stakeholders from the 

festivals sector. This sector has produced guidance on plastic-free events55 and is readily procuring 

plastic-free items at events and requiring food takeaway concession businesses at events to do the 

same. The festivals sector is also innovating resuable items e.g. deposit return systems for reusable 

plates56.  

 Measured interest for a ban amongst stakeholders representing the foodservice and retail sectors: 

o A few leading retailers and manufacturers said they would support a ban to level the 

playing field and strengthen the market. However, a stakeholder emphasised that early 

warning for a ban should be given and the wording of any legislation should not be too 

prescriptive so as to stifle innovation. 

o Some leading wholesalers/suppliers to the foodservice sector and supermarket retailers are 

already supplying more plastic-free products and are also ‘de-listing’ plastic items which 

they consider not recyclable/unsustainable (e.g. expanded foam plates).  

o Some leading sandwich chain and coffee shops are presently trialling plastic-free 

alternatives with their customers. 

o Some leading supermarkets are phasing out plastic cutlery from their cafes altogether and 

are removing disposable plastic party cutlery and plates goods from their sales lines.  

o Most stakeholders stressed the importance of matching waste systems to behaviours, 

educating consumers on recycling, improved infrastructure (a common recycling system), 

nudge behaviours (deposit return) and discouraging littering behaviours (enforcing anti-

littering laws). Several stakeholders stressed that waste plastics would not be an issue if 

some consumers were more responsible and collections were improved. 

                                                           
55 http://rawfoundation.org/making-waves/wp-content/uploads/2018/03/Festival-Guide-20182.pdf 
56 https://standoutmagazine.co.uk/shambala-launches-first-of-its-kind-reusable-plate-service/ 

http://rawfoundation.org/making-waves/wp-content/uploads/2018/03/Festival-Guide-20182.pdf
https://standoutmagazine.co.uk/shambala-launches-first-of-its-kind-reusable-plate-service/
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o A representative from a foodservice packaging trade association suggested a 'code of 

dispensation' i.e. only making items available upon request could be developed by the 

sector as an alternative to a ban.  

 Specific interest in or support for a ban on plastic balloon sticks was not identified in this research. 

The relevant trade association (the European Party and Balloon Council) explained that balloon 

products were originally considered as a product category in an early draft of the SUP Directive. In 

the most recent draft directives ‘balloons sticks’ are dealt with separately for a ban, compared with 

’balloons’ which are considered for other types of producer responsibility measures. It was also felt 

by the trade association that because this is a small volume product that is infrequently littered it is 

not justifiable to ban this product relative to the advantage gained in terms of minimising waste 

plastic impact. In particular, it was highlighted that balloon sticks are consistently low on the litter 

count data and they are not specifically covered within the Commission’s accompanying regulatory 

impact assessment. 

 Some stakeholders felt the draft SUP directive was poorly drafted legislation with unclear 

definitions and justification as to why some products had been chosen for action. 

3.2.3 Economic impacts  

Regarding economic impacts the discussions with the sample of stakeholders revealed: 

 For cutlery and plates, the plastics market and non-plastic alternatives are highly commoditised 

sectors producing high volume, low cost products. These are predominantly manufactured outside 

the UK -in the Far East, North America and mainland Europe. 

 Plastic-free products are already present and readily available in the market for cutlery and plates. 

The typical non-plastic alternatives are wood and paper respectively.  

 Such alternatives are already supplied by the main wholesalers, so the transition costs associated 

with a ban would be expected to be low and transition could be achieved in reasonably short 

timescales. It was felt forewarning the industry of the timescales of a ban would help reduce the 

risk of any business costs associated with overordering unsaleable, redundant plastic stock. 

 It was felt by most interviewees that differences in costs would be unlikely to significantly impact 

sales and profit because the specific unit costs of these products are generally hidden from the 

consumer. The consumer would be willing to (or would unwittingly) pay the extra cost (a few pence 

in the price of a food item). 

 Some stakeholders confirmed that paper alternatives are double the price of plastic products, that 

bioplastic and other alternatives can cost more, and that foam plates are low cost. Paper products 

also tend to be heavier. Some stakeholders expected the alternatives to remain more expensive 

until production is increased and economies of scale are reached.  

 Some stakeholders commented on the relative cheapness of plastic products in relation to polluter 

pays principle and producer responsibility  

 A trade association representing the takeaway sector was concerned that if foam trays were 

included in a ban then the costs of alternatives were four times that of foam tray used for fish and 

chips and that British jobs could be lost as some are manufactured in the UK. Another stakeholder 

commented it was an oversight that plastic takeaway containers (with lids) were not covered by 

the ban.  
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 Some stakeholders felt that it was inevitable that there will be a fall in the use of single use plastic 

items in restaurants, takeaways and the retail sector as operators reduce their use of these items. 

Some talked about making products less available to consumers (e.g. availability on request). One 

retailer said they would remove disposables from their cafes and retail lines altogether. Another 

commented that due to the campaigns and public attention on plastic straws they had experienced 

a reduction in sales. One retailer indicated the reduction could be 10-15%. Another wholesaler felt 

the market could fall by 20%. 

 For balloon sticks, it was felt by the trade association that there would be a development cost to 

develop, test and market new plastic-free products would be imposed on the sector and that an 

immediate ban would result in loss of sales and associated jobs. 

3.2.4 Environmental impacts 

Regarding environmental impacts, the stakeholder discussions revealed: 

 All stakeholders contacted were aware of public concerns over plastics waste/packaging.  

 The events industry and retailers are already using and trialling non-plastic alternatives and many 

stakeholders from this sector identified that bio-based products potentially have environmental 

advantages.  

 Concerns were raised by some stakeholders that using items such as wood and bamboo can 

displace food production and contribute to deforestation. There was, however, widespread 

awareness of sustainable forestry standards such as the Forest Stewardship Council (FSC).  

 Concerns were expressed by a few stakeholders that the materials used in bioplastics may not be 

sustainably sourced and that they can be associated with difficulties at disposal. If they are littered 

they some bioplastics are not fully degradable and break down into microplastics, that they 

contaminate or indeed can be contaminated by fossil-based plastics in recycling processes. It was 

also highlighted that compostable bioplastics must be composted in high temperature composting 

facilities rather than windrow composting, home composting or anaerobic digestion facilities.  

 Several stakeholders expressed concern that research has not been undertaken on which plates 

and cutlery alternatives are preferred. A stakeholder representing the foodservice packaging sector 

raised concerns over the sustainability of bio-based alternatives such as bagasse and corn starch.  

 A stakeholder indicated that varnishing of paper products can compromise paper recycling because 

the varnish/coating applied cannot be separated in the same way laminates can be in the paper 

recycling process. Another concern that was raised was that plastic is used to bind bamboo fibre in 

some imported foodservice products. 

 An unintended consequence of banning balloon sticks could be that in their absence there would 

be more filling of helium balloons to provide ‘upright’ balloons.  

3.2.5 Social impacts 

Regarding social impacts the discussions with the samples of stakeholders revealed: 

 All stakeholders were aware of public concerns over plastics waste and marine litter. 

 No readily available alternatives were identified for plastic balloon sticks. Balloon sticks must 

comply with toy safety standards; it was felt that potential alternatives such as wood and bamboo 

would be likely to splinter and split, so increasing the choking hazard. It was also felt product 
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development and testing will be necessary to provide a functionally-equivalent plastic-free 

alternative. 

 Some stakeholders expressed concerns that a ban could lead to a reduction in the utility provided 

by plastic disposable items:  

o One stakeholder emphasised that wood cutlery had recently been trialled by retailers and 

was not liked as much as plastic products because it is more abrasive in the mouth57. 

Another stakeholder indicated that following this trial, a trial of a polished wood product 

was now planned in a leading retailer to improve the feel (polished with a biodegradable 

wax). A takeaway trade association expressed that some of its customers did not like 

wooden fish and chip forks. 

o One respondent voiced concerns that thin paper plates and bagasse products are 

flimsier/soggier than plastic products and also stain more for fat-based food and are less 

insulating for hot wet foods. This notwithstanding, our research indicated that paper 

products can be designed, strengthened and coated to provide equivalent functionality 

over the timescales of their use [albeit these can increase the product’s weight and the 

number of materials used and this can make the product less recyclable].  

o A stakeholder argued the continued availability of the balloon stick product was necessary, 

citing the fact that they are used by charities and for private parties, that they are more 

manageable in businesses as they mean balloons do not need filling with helium to look like 

they are floating, and they will not float away. An immediate ban would reduce children’s 

pleasure since the balloon is not presented vertically as if it were floating.  

 Some stakeholders highlighted changes which could reduce use (behind the counter ‘on request’ 

availability in café’s/with food to go meals, avoidance of use as default service e.g. three cutlery 

items for airplane meals/train journeys, reusable cutlery and plates by caterers). 

 The trade association stakeholder representing the foodservice packaging sector highlighted a risk 

that a ban could push the market towards more use of less hygienic types of packaging and 

reusable cutlery and plate items. 

 A discussion with a government behaviours adviser indicated that legislative bans and targeted 

fiscal measures can be effective if they are implemented at the right time when there is public 

awareness. It was felt that although public attitudes to plastic have recently changed, this is 

unlikely to be translating into changes in behaviours. The seatbelt law was given as an example 

where public use of seatbelts had been low despite decades of campaigns, and that it was only 

after a ban was announced that their use increased. Rather, the campaign had primed the public, 

so they were ready and willing for action when regulation came in. 

3.2.6 Lead time/implementation risks 

Regarding the lead-in time required for a ban the discussions with stakeholders and the research has 

revealed: 

 That a ban on the sale of plastic cutlery and plastic plates is achievable. The research did not 

identify any mainstream products and uses where an alternative did not already exist in the market 

or is being trialled which could most probably provide suitable functionality. No insurmountable 

                                                           
57 https://www.telegraph.co.uk/news/2018/07/17/consumer-backlash-wooden-cutlery/ 

https://www.telegraph.co.uk/news/2018/07/17/consumer-backlash-wooden-cutlery/
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barriers were identified to introducing alternatives to plastic into all submarkets in the planned 

timescales. However, in some products such as ‘food on-the-go’ meals, the alternatives to plastic 

are not widely used. A stakeholder indicated it could take three years for such a market to change 

(product design, testing, new production equipment). Should the government wish to apply a ban, 

consultation is recommended with retailers and suppliers regarding the necessary length of a lead-

in time for these uses.  

 Because there are no readily available alternatives for balloon sticks available in the market, an 

extended lead-in time to a ban is also likely to be necessary to design, trial, test and manufacture 

alternatives for plastic balloon sticks. Formal consultation on the length of this period is also 

advised. 4-6 years was given as a lead-in period by the trade association. The plastic free alternative 

would need to meet the standards for Toy Safety Directive 2009/48/EC and Toy Safety Standards 

EN71 for sharp edges and choking hazards. 

Specifically, the following implementation risks for a ban of the products we considered were identified:  

 Risk that manufacturers could challenge a ban based on the free movement of goods within the EU. 

Pack2Go, an organisation representing European packaging manufacturers, threatened a challenge 

against the French Government after it passed a law in 2016 banning disposable plastic plates, 

cutlery and cups58. The proposed SUP Directive could overcome this risk if it is progressed, likewise 

Brexit as planned would at least reduce or more likely discount this risk entirely. 

 Risk of a legal challenge for balloon sticks especially based on the EU principle of proportionality 

(i.e. that the benefits of a ban would be small because the volume of product is low, and few are 

littered).  

 Pack2Go has recently complained to the European Union Ombudsman about the process and 

evidence base underpinning the proposal for the SUP Directive59. There is a risk an English ban 

could be associated with this criticism. 

 A risk that the domestic market could be undermined by cheap imported wood and paper products 

unsuitable for food contact unless a ban was properly enforced. 

 Risk of illegal activity and border effects if such bans are not applied right across the UK and risk of 

increasing regulator costs and complexity for business if legislation is not consistently implemented 

across the UK. 

 A risk of unintended consequences of a ban/ambiguity in definitions in legislation. For example, a 

move to call all plastic plates ‘reusable’, or a market shift from the use of takeaway plates/trays to 

containers with lids in order to avoid a ban.   

 A risk that a government plastic ban could be (mis)perceived by the public as restricting personal 

freedom (especially if such a ban were accompanied by adverse media and social media coverage). 

This risk may be exacerbated since these items are used in leisure activities such as parties and 

barbeques.  

 

                                                           
58 https://resource.co/article/france-could-face-legal-action-over-disposable-plates-and-cutlery-ban-11387 
59 https://www.recycling-magazine.com/2018/08/29/pack2go-europe-complains-to-eu-ombudsman-about-commission-management-of-
plastics-law/ 

https://resource.co/article/france-could-face-legal-action-over-disposable-plates-and-cutlery-ban-11387
https://www.recycling-magazine.com/2018/08/29/pack2go-europe-complains-to-eu-ombudsman-about-commission-management-of-plastics-law/
https://www.recycling-magazine.com/2018/08/29/pack2go-europe-complains-to-eu-ombudsman-about-commission-management-of-plastics-law/
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3.3 Descriptions of the scenarios modelled 

Following stakeholder discussions, further qualitative and quantitative analysis was undertaken to 

understand the potential magnitude of the impacts of a ban. Implementation profiles were represented in 

the impact model for both ‘Ban’ and ‘No Ban’ scenarios. These were informed by the discussions with 

stakeholders. The scenarios modelled for a central estimate are described in this subsection.  

3.3.1 Ban scenario: legislative ban 

This scenario represents the anticipated change under a ban for the affected products. 

 A shift from a ‘baseline’ plastic product use to a final base share of 5% is represented in the central 

estimate, with the share reducing by 20 percentage points in Year 1 and in subsequent years under 

a ban. The starting point (baseline) plastic market share in Year 0 for cutlery was assumed to be 

50%, 90% and 100% for plates, cutlery, balloon sticks respectively. 

 In the Ban scenario, product total sales (both plastic and non-plastic disposable products) are 

assumed to reduce by a uniform 2% per annum each year over the 10 year period modelled. The 

ban has a presumed signalling effect to the market and consumers, raising awareness of the issue, 

which results in a reduction of product sales over and above the reduction anticipated in the 

absence of a policy intervention. 

3.3.2 No Ban scenario: voluntary change/do nothing 

This scenario represents the anticipated change in markets in the absence of a policy intervention. In this 

scenario leading businesses and organisations continue to reduce avoidable plastics and find plastic-free 

alternatives. The government would also continue to provide support measures – engagement with trade 

associations and bodies to promote the desired product and behavioural changes and innovation support 

could be provided to English product suppliers and manufacturers to help them to innovate where 

alternatives were not present in the market.  

The following assumptions were made in modelling the No Ban scenario: 

 For cutlery and plates, a shift from the same ‘baseline’ plastic product use to a final base share of 

10%, with the share reducing by 10 percentage points each year.  

 In the No Ban scenario, total product sales (both plastic and non-plastic disposable products) 

reduces by 1% per annum over 10 years. This reduces at a lower rate than the Ban scenario. 

 For balloon sticks there is no market change – the market remains 100% plastic product since there 

is no incentive for manufacturers to develop a plastic-free product nor apparently any interest from 

them in doing so.  

 

The sales estimates used in the model are shown in Table 7 to Table 9. These tables show the effect of an 

annual reduction in total sales and a shift from plastic products to alternatives over the 10 year period 

modelled.  
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Table 7: Plates – model estimate of sales (million units) 

  2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Ban (total) 1050 1029 1008 988 968 949 930 912 893 875 858 

of which plastic 525 309 101 49 48 47 47 46 45 44 43 

of which paper 525 720 908 939 920 902 884 866 849 832 815 

No ban (total) 1050 1040 1029 1019 1009 999 989 979 969 959 950 

of which plastic 525 416 309 204 101 100 99 98 97 96 95 

of which paper 525 624 720 815 908 899 890 881 872 863 855 

 

Table 8: Cutlery – model estimate of sales (million units) 

  2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Ban (total) 4038 3957 3878 3800 3724 3650 3577 3505 3435 3367 3299 

of which plastic 3634 2770 1939 1140 372 182 179 175 172 168 165 

of which wooden 404 1187 1939 2660 3352 3467 3398 3330 3264 3198 3134 

No ban (total) 4038 3998 3958 3918 3879 3840 3802 3764 3726 3689 3652 

of which plastic 3634 3198 2770 2351 1939 1536 1140 753 373 369 365 

of which wooden 404 800 1187 1567 1939 2304 2661 3011 3353 3320 3287 

 

Table 9: Balloon sticks - model estimate of sales (million units) 

  2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Ban (total) 19 19 18 18 18 17 17 16 16 16 16 

of which plastic 19 15 11 7 4 1 1 1 1 1 1 

of which paper 0 4 7 11 14 16 16 16 15 15 15 

No ban (total) 19 19 19 18 18 18 18 18 18 17 17 

of which plastic 19 19 19 18 18 18 18 18 18 17 17 

of which paper 0 0 0 0 0 0 0 0 0 0 0 
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Figure 9: Assumptions for plastic product share of total market in the two modelled scenarios: Ban and No 
Ban. Note that in the modelling a proportional increase in plastic-free alternatives is modelled, mirroring the 
reduction in plastic sales. 
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Figure 9 illustrates the reduction in plastics market share. In the modelling a proportional increase in 

plastic-free alternatives is modelled, mirroring the reduction in plastic sales. In this preliminary research, a 

linear reduction in plastic market share is represented. In reality, the decline in both types of scenarios is 

likely to be non-linear. For example, significant and exponential decline in plastics use may occur in the first 

few years whilst the subject is topical followed by slow and extended declining trajectories thereafter, but 

this is not known. The linear relation is acknowledged as a simple representation. It concentrates on the 

speed and depth of market change and anticipated differences between each of the scenarios and markets, 

given the insights that have been gained in the research. The overriding rationale is that over time, 

different types of ‘consumers’ (householder and business buyers) will be affected and will change, and 

under the Ban scenario the intervention will bring about change more quickly and deeply.  

3.4 Economic impacts  

The central estimates for the impacts are presented in Table 10 to Table 13. The values represent the 

impacts associated with the plastic product and the alternative product combined. The values are shown in 

net present value (NPV) terms over a ten-year period from 2019 to 2028. Column A indicates the impacts 

associated with the product in the Ban scenario, and Column B shows impacts under the No Ban scenario. 



 Preliminary assessment of the economic impacts of a potential ban on plastic cutlery, plates and balloon sticks | September 2018  

Resource Futures | Page 42 

The third column calculates an estimated impact of the Ban over the No Ban scenario by subtracting 

column B from column A.  

3.4.1 Summary table 

Table 10 provides a summary of the combined impact for all product i.e. the sum of the estimates for all 

the individual products researched. The estimates are rounded to three significant figures. Due to rounding 

values differences between the scenarios may not sum exactly. All figures exclude VAT. 

 

Table 10: All products, financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 1.4 none 1.4 n/a 

Business implementation cost 4.2 2.7 1.5 +57% 

Waste treatment cost 13.5 14.0 -0.4 -3% 

Local Authority clean-up cost 25.8 27.1 -1.4 -5% 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 1020.0 997.0 22.5 negligible 

Revenues to UK manufacturing 56.6 55.4 1.3 negligible 

Environmental and social impacts 

UK - Value of traded CO2e negligible 0.7 -0.7 -103% 

UK - Value of non-traded CO2e 1.1 2.2 -1.1 -51% 

EU - Value of traded CO2e 0.9 1.2 -0.3 -24% 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 2.5 3.7 -1.2 -31% 

Terrestrial litter visual disamenity 118.0 124.0 -6.2 -5% 

Beach litter visual disamenity 0.2 0.3 -0.2 -46% 

 

It can be seen that estimated differences in costs between the Ban over the No Ban (column C) are 

generally small or negligible overall. This is not surprising because the modelling assumes that voluntary 

change will be experienced in the market in the No Ban scenario for cutlery and plates irrespective of a ban 

– albeit there will be less market change and it will be over a little longer period. Any additional costs would 

help address the market failure for these plastic products reducing the range of environmental and social 

impacts modelled in the table. 

Sales value and associated revenues to UK manufacturing are increased in the Ban - by £22.5 million and 

£1.3 million according to the estimates. This is because most of the non-plastic alternatives are modelled at 

double the cost of the unit price of the plastic products. However, relative to the total sale these changes 

are marginal. In each scenario there is also a reduction in total units consumed and this is greater in the Ban 

scenario; these changes are more significant though do not translate to equally significant revenue changes 

because of price differentials.  
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3.4.2 Findings by product 

Table 11 to Table 13 indicate the main differences between the scenarios by product.  

Of all three products, plates make up most of the total sales value and revenue to UK manufacturing 

(columns A and B). Although the number of individual plates placed on the market is estimated to be about 

one quarter that of cutlery, the sales value is greater as the unit sale price of plates is over 5 times larger 

than cutlery. 

The main difference between the scenarios (column c) is for sales value (i.e. consumer expenditure) which 

marginally decreases for plates, increases for cutlery and for balloons sticks. These differences are primarily 

driven by the price differential between the plastic and the alternative products, and the starting point and 

change in market under Ban and No Ban scenarios.  

Notably, the estimates indicate that the additional sales costs associated with the price differential 

between plastic products and the alternatives are estimated as less in scale than the quantifiable terrestrial 

litter and beach litter and other benefits for plates and greater for cutlery and balloon sticks. 

The difference in costs, presented in column C, relates to manufacturers, retailers and wholesalers that are 

not already shifting away from the plastic products and some of these supply chain costs (possibly all) will 

be passed on to the consumer. Relatively few balloon sticks are placed on market, but the sales difference 

is still significant because the effect of a ban is more pronounced - the Ban scenario represents a shift to 

alternative products whereas the No Ban scenario assumes the market remains 100% plastic. Cutlery and 

plates are assumed to have a steady voluntary shift to alternative materials in the No Ban scenario and so 

the impact of the Ban scenario is not so pronounced in comparison.  

 

 

Table 11: Cutlery, financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 1.1 none 1.1 n/a 

Business implementation cost 3.1 2.0 1.1 +57% 

Waste treatment cost 7.5 7.9 -0.4 -5% 

Local Authority clean-up cost 5.3 5.5 -0.3 -5% 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 382.0 359.0 23.0 +6% 

Revenues to UK manufacturing 21.2 19.9 1.3 +6% 

Environmental and social impacts 

UK - Value of traded CO2e negligible 0.5 -0.6 -109% 

UK - Value of non-traded CO2e 0.5 0.9 -0.4 -44% 

EU - Value of traded CO2e 0.5 0.8 -0.2 -29% 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 0.9 1.8 -0.9 -50% 

Terrestrial litter visual disamenity 24.0 25.2 -1.3 -5% 

Beach litter visual disamenity 0.1 0.1 negligible negligible 
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Table 12: Plates, financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 0.3 none 0.3 n/a 

Business implementation cost 0.8 0.7 0.2 +25% 

Waste treatment cost 5.9 6.0 -0.1 negligible 

Local Authority clean-up cost 20.5 21.5 -1.1 -5% 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 627.0 632.0 -4.6 negligible 

Revenues to UK manufacturing 34.8 35.1 -0.3 negligible 

Environmental and social impacts 

UK - Value of traded CO2e negligible 0.1 -0.1 -81% 

UK - Value of non-traded CO2e 0.5 1.3 -0.7 -58% 

EU - Value of traded CO2e 0.4 0.4 -0.1 -13% 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 1.6 1.8 -0.2 -12% 

Terrestrial litter visual disamenity 93.3 98.3 -5.0 -5% 

Beach litter visual disamenity 0.1 0.2 -0.1 -49% 

 

Table 13: Balloon sticks, financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 0.1 none 0.1 n/a 

Business implementation cost 0.2 negligible 0.2 n/a 

Waste treatment cost 0.1 0.1 negligible negligible 

Local Authority clean-up cost 0.1 0.1 negligible negligible 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 10.3 6.3 4.0 +65% 

Revenues to UK manufacturing 0.6 0.3 0.2 +65% 

Environmental and social impacts 

UK - Value of traded CO2e negligible negligible negligible negligible 

UK - Value of non-traded CO2e negligible negligible negligible negligible 

EU - Value of traded CO2e negligible negligible negligible negligible 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e negligible 0.1 negligible negligible 

Terrestrial litter visual disamenity 0.2 0.2 negligible negligible 

Beach litter visual disamenity negligible negligible negligible negligible 

 

Regulatory costs would be borne by Local Authorities’ trading standards bodies, and there is a small 

additional business burden estimated for each product associated with transition costs on suppliers and 
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retailers, which is represented in the business costs. The exact costs and the period they were incurred over 

would need to be confirmed in formal stakeholder consultation.  

Over time, the potential ban causes a decrease in demand for the plastic products and an increase in 

demand for alternative products that comply with the legislation. As a large proportion of these products 

are imported (90% in the central estimate) this will have a limited impact on revenues to UK manufacturing 

firms. However, that does present a potential opportunity for UK manufacturing in the future. 

Waste treatment costs are small and are similar in size for the scenarios. These are not expected to change 

significantly in the ban as it is assumed the items will still be disposed of in the same way, irrespective of 

the material they are made of. Few of these single use products are thought to be recycled because they 

are typically consumed outdoors or on-the-go where opportunities for recycling are less available. If 

attempts to recycle are made, recycling is complicated by contamination issues. Local authority clean-up 

costs and the cost to the fishing industry caused by littered items are not expected to vary significantly as a 

result of a Ban. The products account for a small proportion of terrestrial and beach litter. A small change in 

the litter volume is unlikely to translate to direct cost savings for a local authority as their staff will still be 

required to clean the same areas with similar frequency of service. Plates are typically heavier, especially 

the paper alternatives, and so more material would be discarded, which would then require waste 

management. The modelling assumes no value is gained from recycling as these products are often 

consumed on-the-go and so are unlikely to be correctly deposited in a recycling container. 

Carbon emissions vary due to the environmental intensities of different materials, mostly associated with 

production, the unit weight of different products, and where they are manufactured. When monetised, 

these are estimated as similar in magnitude for plates and cutlery (small reduction experienced under the 

ban) as these estimates are driven by total tonnage and type of material. For plates and balloon sticks, 

although the paper alternatives are heavier, the carbon emissions associated with production and disposal 

are similar between plastic and paper. The geographical distribution of emissions varies slightly due to 

differences in product supply chains and waste management routes. The production burden associated 

with wood is lower than for plastics so shifting from plastic to wood results in a carbon saving.  

Of the three products examined, plates have the highest estimated terrestrial and beach litter visual 

disamenity. Plates are assumed to be less numerous than cutlery in litter, but they are much larger in size 

so are allocated a greater visual disamenity impact by the model. 

3.4.3 Uncertainty in market growth assumptions 

Given the limited data available it is difficult to estimate market growth in the next ten years. Under the No 

Ban scenario, we assume that demand for these single-use products shrinks by 1% each year in our central 

estimate due to changes in public perception, particularly around ‘avoidable’ plastics. Under the Ban 

scenario we assume the associated publicity and public debate will have a signalling effect on the market 

causing it to reduce at a faster rate of 2% each year in our central estimate. One stakeholder from the retail 

industry commented that due to the public campaigns and attention on plastic straws they had 

experienced a reduction in sales. The Government’s Behavioural Insights Team also commented on seatbelt 

legislation converting good intentions to changes in behaviour. The levy on plastic bags provides evidence 

that intervention measures can change behaviours on the use of plastics.  

An overall reduction in the consumption of these products can be expected since the researched items 

have, as yet, received little public attention - whether that be campaigning against them or association with 
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a government-led intervention such as a ban. However, no research data was identified for the model on 

the size of the additional signalling effect a ban.  

The assumptions of market reductions under a Ban and No Ban scenario have a potentially significant 

impact on the model results. Table 14 to Table 17 show the impact estimates when the signalling effect is 

removed, i.e. in both the Ban and No Ban scenario the markets are assumed to shrink at a rate of 1% each 

year. Comparing these estimates to those with a signalling effect, presented in Table 10 to Table 13, the 

differences can be seen in absolute terms in column C of the tables. The impact of the signalling effect of 

the Ban is most pronounced in impacts of sales value (i.e. cost to the consumer). The alternative product is 

typically modelled as twice the unit cost of the plastic product and so switching materials increases costs. 

However, the signalling effect of the Ban reduces overall demand for the single-use product and so these 

costs are diminished. Similarly, other impacts are diminished by the signalling effect. Most notably, 

terrestrial litter impacts of local authority clean-up cost and visual disamenity are entirely driven by the 

signalling effect. Beach litter impacts remain, as the alternative products are made of biodegradable 

materials (paper and wood) and plastics have longer degradation rates causing litter to accumulate over 

time.  

In both scenarios, we model a reduction in demand for single-use products. This is likely to correspond with 

an increase in reusable products, such as ceramic plates and metal cutlery, or with simply stronger versions 

of the existing plastic and wooden products. However, the impact estimates calculated in this research do 

not include the impact of a shift to reusable products. It is not clear what proportion of single use products 

in the market will be replaced with reusables, or whether use in a proportion of the market is unnecessary 

altogether, so will not be replaced. Moreover, evidence was not identified on typical behaviours for the use 

of reusable plates and cutlery, so it is not clear what environmental savings would be made. 

If more reusables are used, as seems likely, they would require cleaning leading to environmental impacts 

on water, energy and chemical use as well as any social disutility associated with inconvenience. Since the 

proportion of the market is likely to be small it is expected the impact of litter and waste management 

would also be small. We suggest further research is considered such as market research/evidence review 

on the proportion of consumers which would be prepared to shift to reusable cutlery and plate products, 

and their behaviours and any future modelling could be incorporated this within the system boundary of 

economic impact assessments of legislation on single use products. 

Further sensitivity analysis of the market growth rate and other key assumptions is presented in Section 

3.7. 
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Table 14: All products – no signalling effect in Ban scenario, (ie total market size declines by 1% pa in both 
ban and no ban scenarios) financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 1.4 none 1.4 n/a 

Business implementation cost 4.2 2.7 1.5 +57% 

Waste treatment cost 14.3 14.0 0.3 negligible 

Local Authority clean-up cost 27.1 27.1 negligible negligible 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 1080.0 997.0 78.4 +8% 

Revenues to UK manufacturing 59.7 55.4 4.4 +8% 

Environmental and social impacts 

UK - Value of traded CO2e negligible 0.7 -0.7 -105% 

UK - Value of non-traded CO2e 1.2 2.2 -1.1 -48% 

EU - Value of traded CO2e 1.0 1.2 -0.2 -18% 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 2.7 3.7 -1.0 -27% 

Terrestrial litter visual disamenity 124.0 124.0 negligible negligible 

Beach litter visual disamenity 0.2 0.3 -0.1 -44% 

 

Table 15: Cutlery – no signalling effect in Ban scenario, financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 1.1 none 1.1 n/a 

Business implementation cost 3.1 2.0 1.1 +57% 

Waste treatment cost 7.9 7.9 negligible negligible 

Local Authority clean-up cost 5.5 5.5 negligible negligible 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 403.0 359.0 44.6 +12% 

Revenues to UK manufacturing 22.4 19.9 2.5 +12% 

Environmental and social impacts 

UK - Value of traded CO2e -0.1 0.5 -0.6 -111% 

UK - Value of non-traded CO2e 0.6 0.9 -0.4 -39% 

EU - Value of traded CO2e 0.6 0.8 -0.2 -24% 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 1.0 1.8 -0.9 -47% 

Terrestrial litter visual disamenity 25.2 25.2 negligible negligible 

Beach litter visual disamenity 0.1 0.1 negligible negligible 
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Table 16: Plates – no signalling effect in Ban scenario, financial impact estimates, NPV 2019 to 2028 (£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 0.3 none 0.3 n/a 

Business implementation cost 0.8 0.7 0.2 +25% 

Waste treatment cost 6.3 6.0 0.3 +4% 

Local Authority clean-up cost 21.5 21.5 negligible negligible 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 661.0 632.0 29.2 +5% 

Revenues to UK manufacturing 36.7 35.1 1.6 +5% 

Environmental and social impacts 

UK - Value of traded CO2e negligible 0.1 -0.1 -80% 

UK - Value of non-traded CO2e 0.6 1.3 -0.7 -55% 

EU - Value of traded CO2e 0.4 0.4 negligible negligible 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e 1.7 1.8 -0.1 -5% 

Terrestrial litter visual disamenity 98.3 98.3 negligible negligible 

Beach litter visual disamenity 0.1 0.2 -0.1 -47% 

 

Table 17: Balloon sticks – no signalling effect in Ban scenario, financial impact estimates, NPV 2019 to 2028 
(£m) 

  
Ban  
(Column A) 

No Ban  
(Column B) 

Difference - Ban 
over No Ban  
(C = A – B) 

Difference - % 
change from 
No Ban 

Financial costs to the economy 

Regulatory implementation cost 0.1 none 0.1 n/a 

Business implementation cost 0.2 negligible 0.2 n/a 

Waste treatment cost 0.1 0.1 0.1 +74% 

Local Authority clean-up cost 0.1 0.1 negligible negligible 

Cost to fishing industry negligible negligible negligible negligible 

Economic growth impacts 

Sales value 10.9 6.3 4.6 +74% 

Revenues to UK manufacturing 0.6 0.3 0.3 +74% 

Environmental and social impacts 

UK - Value of traded CO2e negligible negligible negligible negligible 

UK - Value of non-traded CO2e negligible negligible negligible negligible 

EU - Value of traded CO2e negligible negligible negligible negligible 

EU - Value of non-traded CO2e negligible negligible negligible negligible 

RoW - Value of CO2e negligible 0.1 negligible negligible 

Terrestrial litter visual disamenity 0.2 0.2 negligible negligible 

Beach litter visual disamenity negligible negligible negligible negligible 
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3.5 Environmental impacts 

3.5.1 Litter impacts 

Resource Futures has reviewed the evidence base on the economic and environmental impacts of 

terrestrial and marine litter for Defra’s preliminary research on the economic impacts of a proposed ban on 

plastic straws, drink stirrers and plastic-stemmed cotton buds60. This review found that comparatively few 

data sources were available and appropriate to England and some data sources were found not to be 

robust. Further details concerning the modelling of environmental and litter impacts in this research are 

provided in Appendix A.2. 

There are many impacts associated with littering, and the ‘willingness to pay’ method this is used to 

indicate impacts reflects, to some extent, how concerned the public is about the issue.  

Considering litter composition studies and previous research on direct and indirect economic costs the 

following data sources were used to represent quantifiable impacts: 

 Keep Britain Tidy (2014) 61 data was used to represent terrestrial litter disamenity impact (£4.2 

billion value for all types of marine litter as the upper estimate, which is £4.4 billion in today’s 

prices).  

 A historical study, Eftec (2002) 62, was used to quantify beach litter visual disamenity impacts (£220 

million to £404m). This value is based on the public’s willingness to pay for litter-free beaches. 

Scientific understanding of the exact impacts of plastic waste is still in its infancy and the relative risks 

associated with different types and sizes of plastic debris is only just beginning to be considered63. Hence 

the monetisation of these impacts is associated with uncertainty - willingness to pay cost derived from a 

sample of the public has to be allocated to specific types of litter based on their physical characteristics of 

the litter. There are also likely to be terrestrial and marine impacts that are not encompassed in the litter 

visual disamenity estimate and the present state of research makes it difficult to estimate these 

quantitatively. In particular, the costs of beach litter visual disamenity impacts would benefit from being 

updated given recent public awareness of the marine damage caused by single-use plastics and these could 

be much larger than this historical estimate. 

The disamenity cost is estimated in the modelling based on changes in sales volumes and assumptions 

regarding items which become litter, disamenity impact and litter degradation rates. The findings indicated 

in Table 11 to Table 13 show a reduction in impact for the Ban scenario for both the terrestrial and beach 

litter. The reduction is mainly driven by the reduction in the total sales which in turn reduces the volume of 

litter. No behaviour change in littering behaviour is accounted for in the model and the proportion of the 

market share which is non-plastic is not influential for terrestrial litter as all types of the littered items are 

unlikely to decompose before they are cleaned up. 

                                                           
60 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic 
stem cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&S
earchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 
61 Keep Britain Tidy (2014), Exploring the Indirect Costs of Litter in England. Values adjusted following methodological improvements in 
work by Zero Waste Scotland, see Appendices for details. 
62 Eftec (2002), Valuation of Benefits to England and Wales of a Revised Bathing Water Quality Directive and Other Beach 
Characteristics Using the Choice Experiment Methodology 
63http://ec.europa.eu/environment/integration/research/newsalert/pdf/clarity_needed_plastic_waste_environmental_impact_for_evidence
_based_policy_506na3_en.pdf 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://ec.europa.eu/environment/integration/research/newsalert/pdf/clarity_needed_plastic_waste_environmental_impact_for_evidence_based_policy_506na3_en.pdf
http://ec.europa.eu/environment/integration/research/newsalert/pdf/clarity_needed_plastic_waste_environmental_impact_for_evidence_based_policy_506na3_en.pdf
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Decomposition rates for common types of marine debris are shown in Table 18. The alternative products 

that would replace plastic are made from paper or wood, reducing the decomposition period from tens or 

even hundreds of years to a matter of weeks or months for paper and a few years for wood.  

Table 18: Decomposition rates for common types of marine debris 64 

Item Decomposition rate 

Paper towel 2-4 weeks 

Newspaper 6 weeks 

Wax carton 3 months 

Plywood 1-3 years 

Plastic grocery bag 10-20 years* 

Styrofoam cup 50 years* 

Plastic beverage bottle 450 years* 

Fishing line 600 years* 

Apple core 2 months 

* NOAA comments: Many scientists believe plastics never entirely go away. These decomposition rates are estimates 
for the time it takes for these items to become microscopic and no longer be visible. Sources: EPA, Woods Hole Sea 
Grant 

In the marine environment, non-plastic littered items will decompose much faster than the plastic products 

and this will lead to fewer being found on beaches and other marine environments. No empirical data was 

found on which to base an estimate. A conservative approach was taken and we assume the decomposition 

rate of paper is 1% of the decomposition rate of plastic, although the table above suggests this could be as 

low as 0.1%. We assume the decomposition rate of wood is 12% relative to the rate of plastic. More field 

studies are needed to inform these estimates.  

Using the historical Eftec (2002) beach litter disamenity factor, the impact on beach litter disamenity is 

estimated to be small and is estimated as negligible for cutlery and balloon sticks, as these products are 

relatively small in size and the disamenity costs are allocated based on physical volume of littered items. 

Whilst typically fewer plates are found in beach litter surveys than cutlery they are much larger items and 

so a small reduction in visual disamenity is estimated when taking physical volume into account. 

3.5.2 Life cycle impacts and risks 

This subsection discusses product life cycle related issues associated with the proposed policy measure 

since it is understood the government’s new Resources and Waste Policy and Strategy will extend risk 

assessment and take a life cycle approach to managing resources.  

 

                                                           
64 Talking trash & taking action, Ocean Conservancy & NOAA Marine Debris, 
https://marinedebris.noaa.gov/sites/default/files/publications-files/talking-trash-educational.pdf. Note that these values have not been 
verified. We were unable to find the original source of this data table online, and so we cannot be certain it is from a study by the US 
EPA, nor can we check the methods used to estimate the decomposition rates. As noted in the footnote to the table, decomposition 
rates for plastics are estimates only. Actual decomposition rates cannot have been measured yet as the polymers used in these 
products have been used in manufacturing for less time than the decomposition rates shown. ‘Wax carton’ is thought to refer to a Tetra 
Pak-style container of card with laminates of plastic film and aluminium. 

https://marinedebris.noaa.gov/sites/default/files/publications-files/talking-trash-educational.pdf
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Figure 10: Unpublished excerpt describing proposed life cycle thinking approach in Resources and Waste 
Strategy65 

A potential risk of a ban is that avoiding plastics could encourage the use of alternatives and behaviours 

which themselves cause an impact of greater magnitude elsewhere at a different life cycle stage. Bans are 

often considered blunt instruments and as such they are associated with risks of unintended consequences 

if the potential impacts are not carefully considered and the ban is not carefully drafted.  

Life Cycle Thinking66 can be used to extend risk assessment and inform decisions to ensure there is an 

overall reduction in environmental impact. It can help understand potential risks and prevent potential 

‘burden-shifting’. Impacts are considered at each stage of the supply and disposal chain to ensure they are 

not transferred elsewhere in the system. Life Cycle Thinking may be applied qualitatively to better 

appreciate the risks, or quantitatively in some detail using detailed Life Cycle Assessment studies (LCAs) 

which estimate and compare the impacts of different products at each life cycle stage and show their 

effects on different types of environmental pollution.  

3.5.3 Life cycle thinking 

A first question when considering the life cycle impacts of a product concerns functional equivalence – in 

this case whether the alternative performs equally or less well than the plastic product i.e. does it match its 

rival in terms of strength/durability/application during its intended use? In the research a stakeholder 

                                                           
65 Defra (unpublished) Robert Vaughan, Head of Household Waste and Recycling, Presentation at EIC Waste Management & Resource 
Efficiency Working Group, Feb 2018 
66 http://ec.europa.eu/environment/waste/publications/pdf/Making_Sust_Consumption.pdf 

http://ec.europa.eu/environment/waste/publications/pdf/Making_Sust_Consumption.pdf
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raised the concern that thin paper products are flimsier/soggier than plastic products. The risk is that when 

a product performs less well, it can create waste with an environmental impact of greater magnitude than 

the product itself (e.g. spillages, damage to clothing etc). 

For cutlery and plates, non-plastic alternatives are already used within the marketplace. The research 

indicates that paper products are available that are strengthened and coated and provided equivalent 

functionality over the timescales of their use.  

For balloon sticks, no readily available alternatives to plastic are available in the market. A stakeholder 

emphasised that innovation would be necessary to develop a plastic-free alternative for the cup 

component of the product, which is attached to the balloon. If a ban on the plastic balloon stick were 

immediate there is a risk of the unintended consequence of a shift towards more helium-filled strung 

balloons with possible additional impacts on litter and wildlife67 and the additional environmental impacts 

associated with filling the gas balloon.  

A follow on question concerns the number of products or the material weight that is required to fulfil the 

same function. If the alternatives are heavier then overall life cycle costs can be increased due to an 

increase in associated life cycle impacts over the supply chain68, but this is also dependent on the type of 

material. In this research the suggestion is that in many foodservice applications, paper plates would need 

to be heavier than their plastic counterparts (approximately double the weight) in order to provide similar 

strength. A very basic life cycle comparison of the impact associated with the different product weights was 

undertaken in the modelling of this research based on product weight and disposal impact using UK 

Government Greenhouse Gas (GHG) Conversion Factors for Company Reporting69. In carbon terms, the 

findings in Section 3.4.1 suggest that when the carbon-intensity of each material and the resulting 

emissions on disposal are taken into account, the overall differences are small. This is because both of 

these products are lightweight so the risk of contributing significant and adverse global warming impact is 

low - and very low compared with other societal choices. The analysis did not account for weight 

differences and their effect on transport impacts in the supply chain. More detailed LCA research would be 

needed to consider the efficiency of logistics for the specific products to understand the magnitude of 

differences across the supply chain. 

 

3.5.4 Life cycle impacts at start and end of life 

Fossil-fuel based products are generally considered less environmentally sustainable than bio-based 

alternatives because they rely on finite resources and release greenhouse gas emissions at the point of 

their disposal70.  

However, this is not always the case and there are risks. Bio-based materials may not be grown sustainably, 

and if their sourcing significantly changes land use (e.g. to monoculture), or their production is inefficient 

and depends on fossil-based energy and fertilisers then there is a risk of additional environmental burden. 

Bio-based items should therefore be sustainably-sourced from a land and carbon management perspective. 

                                                           
67 2011 LCA on balloon/sky lanterns pdf Defra (2011) Sky lanterns and helium balloons: an 
assessment of impacts on livestock and the environment. ADAS 
68 https://plastics.americanchemistry.com/Plastics-and-Sustainability.pdf 
69 https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting 
70 the carbon they are composed of is not derived from the short-term carbon cycle, whereas plant-based material such as paper and 
wood is carbon drawn down from the atmosphere in the last 100 years. 

https://plastics.americanchemistry.com/Plastics-and-Sustainability.pdf
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting
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There was widespread recognition in this research amongst stakeholders interviewed of the FSC 

sustainable forestry standard. 

At ‘end of life’, disposal and recycling behaviours determine the environmental impacts associated with 

resource recovery and waste management. If consumers tend to recycle items, then products should be 

designed to be compatible with the recycling systems. If overwhelmingly composted, then products should 

be designed to biodegrade and to do so readily. If disposed of, then they should be appropriate for that as 

the prevailing treatment system.  

This research indicates that depending on the specific context they are used in, each of the three 

researched products can be either recycled, composted/anaerobically digested or disposed of to general 

waste. Our research suggests that disposal (and some centralised composting) is most likely to be the 

predominant behaviour for these products because these products are small or contaminated (so are not 

valued) or are consumed in foodservice contexts where they are specifically used to reduce labour time. In 

future, increased recycling and recycled content for these products is likely, but our view is that these are 

likely to small increases which would have marginal effects on life cycle impacts. If these products are 

disposed and incinerated (as is most likely), then the carbon that is ‘sequestered’ during plant growth is 

released as ‘biogenic CO2’. Reporting convention in policy appraisal on this matter is typically that biogenic 

emissions from combustion plant/incinerators are not counted to contribute net greenhouse gas 

emissions71 72.  

If it is feasible to separate items from contamination at source, they can be locally or centrally composted 

or recycled, but the choice over the most preferential waste management route is not straightforward. If 

contaminated with food, plastic packaging contaminates conventional composting and anaerobic digestion 

facilities and is frequently screened for separate disposal. Bioplastics have specific treatment needs - they 

can be fully composted but this must be in specialised (high temperature) centralised facilities73. Recycling 

plastics is known to be recycling is challenging but is possible for post-consumer plastic if materials is 

specific, clean and uncontaminated74. Plastic must be separated by their type to maximise value. 

Foodservice packaging is frequently made from composite materials with no recycling stream. Coatings 

such as varnishes and wet strength additives which are used in paper-based products and food 

contamination can decrease the recyclability of paper. Laminated paper plates can be mechanically 

separated from fibre and recycled. Ongoing research is recognised for bioplastic films such as Polybutylene 

adipate-co-terephthalate (PBAT) as fully biodegradable coatings.75  

3.5.5 Prevention and reuse 

In addition to the switch to non-plastic products, a possible outcome of a ban will be some reduction in the 

overall volume of single use products used – through avoiding unnecessary and avoidable use and also the 

likelihood of a corresponding increase in the use of reusable items such as metal cutlery and ceramic 

plates.  

                                                           
71 Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories https://www.ipcc-nggip.iges.or.jp/public/gl/invs1.html  
72 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018 
73 https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--
/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=da
ilynewsletter,%20ec9c080d72-dailynewsletter_COPY_388 
74 Association of Plastics Recyclers (2018) Life Cycle Inventory Analysis for Recycled Plastics: The First Inventory to Include Recycled 
PET, HDPE, and PP https://plasticsrecycling.org/images/pdf/Web_Seminars/2018_Webinars/APR_Recycled_Resin_-
LCA_Webinar_8_2018.pdf 
75Zumstein et al (2018) Scientific Advances. 2018;4: 25 July 2018 Biodegradation of synthetic polymers in soils: Tracking carbon into 
CO2 and microbial biomass, 25 July 2018 

https://www.ipcc-nggip.iges.or.jp/public/gl/invs1.html
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
https://www.edie.net/news/5/UK-Parliament-to-replace-single-use-plastic-items-with-compostable-alternatives--/?utm_source=dailynewsletter,%20edie%20daily%20newsletter&utm_medium=email,%20email&utm_content=news&utm_campaign=dailynewsletter,%20ec9c080d72-dailynewsletter_COPY_388
https://plasticsrecycling.org/images/pdf/Web_Seminars/2018_Webinars/APR_Recycled_Resin_-LCA_Webinar_8_2018.pdf
https://plasticsrecycling.org/images/pdf/Web_Seminars/2018_Webinars/APR_Recycled_Resin_-LCA_Webinar_8_2018.pdf
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Evidently, the impact of both avoidance and reuse is a reduction in both the amount of materials required 

and the life cycle impacts associated with the production, supply and disposal of the materials. The scope of 

this research included modelling the impact of the total reduction in use in disposable products but did not 

model any parallel increase in the use of reusable products and the impacts associated with reuse 

behaviours (returning and cleaning). The main concern for the products researched here in terms of 

feasibility is whether reusable products can be sufficiently and hygienically cleaned in foodservice and 

domestic use contexts and whether this can be done at low environmental cost (e.g. benign detergent and 

hot water from low carbon energy sources etc).  

Depending on consumer behaviours, comparative LCAs which contrast the impacts of disposables and 

reusables can produce some surprising findings. Two studies are cited in the recent Resourcing the Future 

(2018) research76 which serve as a surrogate indicator the importance of material selection for reusables 

and the potential risks of increased impacts associated with peculiar consumer behaviours. OVAM (2017)77 

reviewed the findings of several published LCA studies which compared different types of disposable and 

reusable drinking cups and utensils used at festival events in Europe in terms of their contribution to global 

warming potential. The findings are summarised in Table 19 below. The findings generally indicate 

alignment with the waste hierarchy – if items are reused more, the impacts associated with production are 

overcome. However, the review did indicate exceptions for new glass, metal and ceramic cups. For these, 

climate change burden would be greater than for both plastic reusable and disposable items (an offsite 

cleaning service behaviour using carbon-intense energy to heat water was assumed in some of the studies).  

  

                                                           
76 Resource Futures and Nextek (2018) Eliminating avoidable plastic waste by 2042: a use-based approach to decision and policy 
making https://ciwm-journal.co.uk/wordpress/wp-content/uploads/2018/06/Eliminating-avoidable-plastic-waste-by-2042-a-use-based-
approach-to-decision-and-policy-making.pdf 
77 OVAM (2017), Manual For Event Organizers: Study drinking and eating utensils at events, Ecolife & Ecofest for OVAM Waste and 
Materials Management Department http://www.ovam.be/wegwijzer-cateringmateriaal    

https://ciwm-journal.co.uk/wordpress/wp-content/uploads/2018/06/Eliminating-avoidable-plastic-waste-by-2042-a-use-based-approach-to-decision-and-policy-making.pdf
https://ciwm-journal.co.uk/wordpress/wp-content/uploads/2018/06/Eliminating-avoidable-plastic-waste-by-2042-a-use-based-approach-to-decision-and-policy-making.pdf
http://www.ovam.be/wegwijzer-cateringmateriaal
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Table 19: OVAM (2017) Comparison of cups and utensils used at events for meta-analysis of 16 LCA studies 

 Material type  
Reuse - high 
(>150)  

Reuse - low 
(<150)  

Recycling  
Residual waste 
or compost  

Second-hand crockery (glass, ceramic, metal)  A  A    C  

RPET (recycled PET)  A  A  B  C  

PLA (poly lactic acid) & C-PLA  A  A  B  C  

Bio-PE (polyethylene) BIOGENIC  A  A  A  B  

PP (polypropylene)  A  B  C  D  

PET (polyethylene terephthalate)  A  B  C  D  

PS (polystyrene)  A  B  C  D  

PC (polycarbonate)  B  C  D  E  

Copolyester  B  C  D  E  

Modified starch        D  

Cardboard (recycled)      B  C  

Form of cardboard (moulded fibre)        B  

Sugar Cane fibre (bagasse)        B  

Wood        C  

Cellulose pulp        D  

Glass (recycled)  B  C  E  G  

Metal  B  D  G  G  

Ceramics  C  E    G  

Letters A – G represent the lowest to highest carbon impact  

 

The Environment Agency (2011) life cycle assessment of carrier bag usage78 expresses the findings of an 

LCA study comparison of disposables versus reusables in terms of how many times reusable bags need to 

be used to overcome their production. A summary of the main study findings is presented in Table 20. 

Startlingly, the study indicates that for the assumptions taken, cotton bags must be used several hundreds 

of times to overcome the benefit of using a lightweight HDPE disposable bag. Paper bags, which are often 

perceived to be more environmentally friendly, need to be used three times before they outperform 

disposable HDPE bags. 

 

                                                           
78 Environment Agency (2011), Life cycle assessment of supermarket carrier bags: a review of the bags available in 2006 
https://bit.ly/2ql2xsv 

https://bit.ly/2ql2xsv
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Table 20: The number of times bags need to be used to result in the same CO2eq emissions as single-use 
HDPE bags (Environment Agency, 2011 in Resourcing the Future Partnership, 201879) 

 

These study examples highlight that there are many different material options available for the researched 

products and the way they are used, reused and disposed of determines their environmental impact. We 

suggest consumer behaviours market research and environmental LCA studies comparing disposable and 

reusable alternatives for both plates and cutlery in a UK-specific context should be undertaken to 

understand the impacts of such market changes. This could help inform which materials are preferential, 

what use-phase behaviours (cleaning practices and numbers of repeat uses) should be encouraged and 

which peculiar behaviours and practices should be discouraged. The study should be future-looking 

considering the impact of changes in the carbon intensity of energy and transport. 

 

3.6 Social/consumer impacts 

A quantitative impact assessment on sales expenditure was estimated in the research and was shown in 

Table 10. For all products, our analysis indicates that the non-plastic substitute products would be 

approximately twice as costly as the existing plastic product (at least initially), adding around 5-10 pence 

per individual unit.  

Standard economic theory assumes that consumers of goods and services act rationally whilst making 

decisions about the amounts of goods or services they agree to supply or purchase. Thus, in deciding to 

purchase or supply an item for a given sum of money (say £1), a consumer is assumed to act rationally. It 

follows that when buying such an item a consumer must derive an amount of ‘utility’ (broadly, use or 

pleasure) from that item which is at least equal to the £1 they spent acquiring it. If the item was worth less 

to the consumer than £1, then being rational, they would not have bought it. Similarly, if the item is worth 

more to them than £1, but costs less than £1, then they buy it and experience a ‘bonus’ for which they have 

not paid. This ‘bonus’ is termed ‘consumer surplus’ and reflects the idea that the consumer derives more 

pleasure from the item than it actually costs them. The idea that the price of an item can be treated as a 

                                                           
79 Resourcing the Future Partnership (2018) Eliminating avoidable plastic waste by 2042: a use-based approach to decision and policy 
making. Written by Resource Futures and Nextek, June 2018. https://ciwm-journal.co.uk/wordpress/wp-
content/uploads/2018/06/Eliminating-avoidable-plastic-waste-by-2042-a-use-based-approach-to-decision-and-policy-making.pdf 

https://ciwm-journal.co.uk/wordpress/wp-content/uploads/2018/06/Eliminating-avoidable-plastic-waste-by-2042-a-use-based-approach-to-decision-and-policy-making.pdf
https://ciwm-journal.co.uk/wordpress/wp-content/uploads/2018/06/Eliminating-avoidable-plastic-waste-by-2042-a-use-based-approach-to-decision-and-policy-making.pdf


 Preliminary assessment of the economic impacts of a potential ban on plastic cutlery, plates and balloon sticks | September 2018  

Resource Futures | Page 57 

proxy for its value is simplistic (and does not take account of any consumer surplus that may be derived) 

but it is convenient and is often applied, for example in counting the sales of goods. 

As the market for cutlery and plates currently operates, we have (theoretically) rational consumers who are 

content to part with the present price required to obtain a given quantity of plastic items. From these we 

assume these rational consumers collectively gain utility worth at least as much to them (maybe more) as 

the money that the items cost. Unfortunately, we do not have enough information about the market to 

know how much (if any) consumer surplus is being created for the consumers by their purchases of single 

use plastic products, as this would require detailed knowledge of consumers’ spending decisions that even 

they probably do not have. However, if the price is set right, then the market should be in equilibrium 

(demand equals supply). If the market is later upset by a ban, with items being replaced by paper and wood 

equivalents, then a new equilibrium must be found as consumers (who were previously apparently content 

to buy plastic items) switch to alternatives.  

Some consumers may find that after a change in the product, they now draw less (or more) utility from the 

purchase. The consumer may experience ‘disutility’ if the alternative product that is provided does not give 

the same level of functional performance as the original product. For example, plate flimsiness and the 

roughness of wooden cutlery were identified in the research as potential issues. In reality, if they drew less 

utility than before (and the price of the good has risen) they should not buy it. The market shifts 

accordingly, supply reduces, and a new equilibrium is found in which fewer items are produced but their 

unit price is higher. In reality, we do not know how elastic demand is with respect to price (or quality) – i.e. 

how much a change in price (or in quality) would affect overall sales. The stakeholders that were engaged 

in the project were not able to shed light on this issue and so our model simplifies the process (losing some 

‘real world’ accuracy in so doing) by treating price as a proxy for consumer satisfaction, and assuming that 

consumers are happy to simply exchange the substitute good for the existing one - they are prepared to 

pay the higher price.  

There is some rationale for doing this. Consumer reactions to market changes are very difficult to predict. 

Though the price of alternative plates and cutlery items may be dearer, these items are provided as part of 

a hospitality package experience (e.g. in shops, bars, restaurants, takeaways etc). They are given away to 

the end user, so that any price increase to the business owner (which would be relatively small anyway) 

would be passed on to the consumer and often hidden within the overall price of the service, so would 

probably be unnoticeable to the customer. In addition, though our research and discussions suggested 

following a ban, economies of scale would be expected to ramp up with production, meaning that the price 

differential would reduce over time as production of plastic-free products is scaled up.  

Despite this, to reflect any potential change in consumer utility which is missing from the modelling, we 

have undertaken a sensitivity test on the volume growth rate to gauge possible impact. This is shown in 

Table 21. 

Beach litter disamenity impacts have been quantified in this study. However, the social impacts of marine 

litter (e.g. welfare benefits - knowing and seeing that the sea itself is cleaner, reassurance that marine life is 

not being impacted) are acknowledged but are not quantified in this research. Further and contemporary 

‘willingness to pay’ research is recommended regarding this subject. 
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3.7 Sensitivity analysis 

Several uncertainties were identified during the research. For example, estimates made of the units sold for 

each type of product are subject to margins of error which we were not able to reduce. Assumptions also 

had to be made regarding the speed and extent of change in market share in the Ban scenario. 

 

It was decided to undertake sensitivity analysis in two parts: 

1. Deterministic analysis around the central estimate 

2. Methodological analysis around the central estimate for a key variable. 

3.7.1 Deterministic analysis around the central estimate 

The research team selected plausible upper and lower values for potentially significant data uncertainties 

and assumptions taken in the modelling. Values were changed in the model to represent the potential 

range in the results based on the findings of the preliminary research and stakeholder discussions. The 

parameters that were changed are listed in Table 21. Notably, sales units are varied by 25% either side of 

the central estimate and the speed of market change under each of the scenarios is varied to indicate the 

effect on the model results.  
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Table 21: Variables tested for plausible upper and lower range analysis around the central estimate 

Model variable Product types Central est. 
Central 

Value 

Lower 

(Best) 

Lower 

value 

Upper 

(Worst) 

Upper 

value 

Sales units p.a. All Item estimates 1 75% 0.75 125% 1.25 

Unit weight (g) Paper plates 10g 10   10   20 

Speed of shift - Ban All plastic products 20 point drop in plastic % market 

share each year, e.g. linear 

reduction of 80% to 60% to 40% 

20% 100% 20% 200% 40% 

Speed of shift - No ban All plastic cutlery 

and plate products 

10 point drop in plastic % market 

share each year, e.g. 50% to 40% to 

30% 

10% 115% 0.115 100% 0.100 

Volume growth rate - Ban All   -2%   -5%   0.6% 

Volume growth rate - No ban All   -1.0%   -4%   0.6% 

% imports All   90%   80%   95% 

Items littered All   1 50% 0.5 200% 2.0 

Visual disamenity value - 

terrestrial and beach litter 

All Terrestrial: Eunomia (2014, 

adjusted as described),  

Marine: Eftec (2002) 

Mid-

point 

  Lower 

Range 

  Upper 

Range 

 

The ‘Lower (Best)’ and ‘Upper (Worst)’ columns show how model assumptions are varied from the central estimate. For example, the first line of the 

table shows that sales units for all three products were varied +/-25% from the central values of sales units (billions/millions per annum). The third 

line of the table shows that it was felt the speed of market shift for the ban would be unlikely to be less than the central estimate value of 20% but 

could be double that of the central value of 20%. Line 5 indicates that total product sales could fall by a greater amount than expected or could in an 

upper case increase in line with population growth (0.6%). Line 8 halves littering rates in a lower range and doubles littering in the upper range. 
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Table 22 compares the central value and lower and upper variation where all sensitivities in Table 21 were 

applied, providing ranges as recommended in HM Treasury’s Green Book. Overall, the estimated results 

were increased or decreased in the expected direction. The table shows a range in the impact estimates.  

It is notable that sales cost/expenditure (1st row of economic growth impacts) and the closely linked 

manufacturing revenues (2nd row of economic growth impacts) are significantly affected. Uncertainty in the 

research regarding the quantity of product placed on market and the (long term) price differential between 

paper and plastic products were identified as the key determinants of the differences. 

 

Table 22: Cumulative range estimates, Difference – Ban over No Ban, impact estimates for all products 
combined; absolute values in central, lower and upper estimates, NPV 2019 to 2028 (£m), and % change on 
central values in lower and upper estimates 

  
Central 
(£m) 

Lower 
(£m) 

Upper 
(£m) 

Lower - % 
change from 
central 
estimate 

Upper - % 
change from 
central 
estimate 

Financial costs to the economy 

Regulatory implementation cost 1.4 1.4 1.4 none none 

Business implementation cost 1.5 1.2 1.5 -20% none 

Waste treatment cost -0.4 -0.3 1.4 +37% +422% 

Local Authority clean-up cost -1.4 -0.6 negligible +58% +99% 

Cost to fishing industry negligible negligible negligible +62% -181% 

Economic growth impacts 

Sales value 22.5 8.6 148.0 -62% +559% 

Revenues to UK manufacturing 1.3 0.2 16.5 -81% +1220% 

Environmental and social impacts 

UK - Value of traded CO2e -0.7 -0.3 -1.3 +56% -85% 

UK - Value of non-traded CO2e -1.1 -0.8 -2.4 +31% -107% 

EU - Value of traded CO2e -0.3 -0.2 -0.3 +45% negligible 

EU - Value of non-traded CO2e negligible negligible negligible +44% +113% 

RoW - Value of CO2e -1.2 -0.6 -1.2 +46% -7% 

Terrestrial litter visual disamenity -6.2 -0.7 none +88% +100% 

Beach litter visual disamenity -0.2 negligible -0.6 +73% -263% 

 

Because many of the sensitivities are cumulative (the uncertainties are multiplied together e.g. sales units, 

price), this represents a very broad lower and upper range. In reality, it is likely each of the 9 sensitivities 

examined will not all act at the same time or the same direction – they may be cancelled out by each other 

tending towards the central estimate.  

As discussed in Section 3.4.3, key sensitivities identified which affect the size of the impacts and the 

differences between the scenarios are the reduction in volume growth rates, i.e. the rate at which the 

market for these types of single-use products is shrinking irrespective of the material they are made from, 

and the ‘signalling effect’ of a ban causing even greater shift away from single-use products. In this 

sensitivity analysis, we test the upper and lower boundaries of expected market change varying the Ban 

and No Ban scenario with a 4% and 5% annual reduction in sales volumes in the lower bound and setting 

both to 0.6% in the upper bound to match expected population growth and assume no signalling effect is 

created in the Ban scenario. The most pronounced effect is seen in the upper bound of sensitivity testing 

where the signalling effect is removed. 
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Other key sensitivities are: 

 Speed of market shift – which in particular affects sales revenue and revenues to UK manufacturing 

 Sales units – similar to growth rate this has ripple effects across many impacts and a significant 

impact on sales revenue 

 Visual disamenity value - terrestrial and beach litter – affecting terrestrial impacts in particular  

 Items littered – the sensitivity variance of -50% and +100% is transferred directly to the magnitude 

of the litter impacts 

The cumulative sensitivity analysis appears to produce a pronounced effect in terms of % change on the 

waste treatment. In the central scenario, a ban on plates and cutlery creates a saving in waste treatment 

costs, with negligible effect from balloon. In the upper sensitivity test there is a significant increase in waste 

treatment cost, mostly for plates. 

The lower and upper estimates by product are presented in the following tables. Cutlery is indicated as 

potentially the most impactful product for the upper range of values examined. 

 

Table 23: Cutlery - Cumulative sensitivity analysis, Difference – Ban over No Ban, impact estimates; absolute 
values in central, lower and upper estimates, NPV 2019 to 2028 (£m), and % change on central values in 
lower and upper estimates 

  
Central 
(£m) 

Lower 
(£m) 

Upper 
(£m) 

Lower - % 
change from 
central 
estimate 

Upper - % 
change from 
central 
estimate 

Financial costs to the economy 

Regulatory implementation cost 1.0 1.0 1.0 0% 0% 

Business implementation cost 1.1 0.8 1.1 +26% 0% 

Waste treatment cost -0.4 -0.3 -0.1 +38% +83% 

Local Authority clean-up cost -0.3 -0.1 0.0 +58% +98% 

Cost to fishing industry 0.0 0.0 0.0 +65% -204% 

Economic growth impacts 

Sales value 23.0 9.6 90.1 +58% -291% 

Revenues to UK manufacturing 1.3 0.3 10.0 +79% -682% 

Environmental and social impacts 

UK - Value of traded CO2e -0.6 -0.2 -1.1 +58% -93% 

UK - Value of non-traded CO2e -0.4 -0.3 -0.5 +27% -21% 

EU - Value of traded CO2e -0.2 -0.1 -0.3 +47% -19% 

EU - Value of non-traded CO2e 0.0 0.0 0.0 +45% -35% 

RoW - Value of CO2e -0.9 -0.5 -1.2 +49% -32% 

Terrestrial litter visual disamenity -1.3 -0.2 0.0 +88% +100% 

Beach litter visual disamenity 0.0 0.0 -0.1 +75% -294% 
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Table 24: Plates - Cumulative range estimates, Difference – Ban over No Ban, impact estimates; absolute 
values in central, lower and upper estimates, NPV 2019 to 2028 (£m), and % change on central values in 
lower and upper estimates 

  
Central 
(£m) 

Lower 
(£m) 

Upper 
(£m) 

Lower - % 
change from 
central 
estimate 

Upper - % 
change from 
central 
estimate 

Financial costs to the economy 

Regulatory implementation cost 0.3 0.3 0.3 0% 0% 

Business implementation cost 0.2 0.2 0.2 0% 0% 

Waste treatment cost -0.1 -0.1 1.4 +18% +2351% 

Local Authority clean-up cost -1.1 -0.5 0.0 +58% +99% 

Cost to fishing industry 0.0 0.0 0.0 +61% -174% 

Economic growth impacts 

Sales value -4.6 -4.3 52.1 +6% +1233% 

Revenues to UK manufacturing -0.3 -0.1 5.8 +53% +2366% 

Environmental and social impacts 

UK - Value of traded CO2e -0.1 0.0 -0.1 +51% -54% 

UK - Value of non-traded CO2e -0.7 -0.5 -1.9 +33% -152% 

EU - Value of traded CO2e -0.1 0.0 0.0 +37% +83% 

EU - Value of non-traded CO2e 0.0 0.0 0.0 +28% +1330% 

RoW - Value of CO2e -0.2 -0.1 0.0 +37% +98% 

Terrestrial litter visual disamenity -5.0 -0.6 0.0 +88% +100% 

Beach litter visual disamenity -0.1 0.0 -0.4 +72% -255% 

 

Table 25: Balloon sticks - Cumulative sensitivity analysis, Difference – Ban over No Ban, impact estimates; 
absolute values in central, lower and upper estimates, NPV 2019 to 2028 (£m), and % change on central 
values in lower and upper estimates 

  
Central 
(£m) 

Lower 
(£m) 

Upper 
(£m) 

Lower - % 
change from 
central 
estimate 

Upper - % 
change from 
central 
estimate 

Financial costs to the economy 

Regulatory implementation cost 0.1 0.1 0.1 0% 0% 

Business implementation cost 0.2 0.2 0.2 0% 0% 

Waste treatment cost 0.0 0.0 0.1 +17% -46% 

Local Authority clean-up cost 0.0 0.0 0.0 +58% +85% 

Cost to fishing industry 0.0 0.0 0.0 +58% -153% 

Economic growth impacts 

Sales value 4.0 3.4 5.9 +17% -46% 

Revenues to UK manufacturing 0.2 0.1 0.7 +58% -193% 

Environmental and social impacts 

UK - Value of traded CO2e 0.0 0.0 0.0 +24% -28% 

UK - Value of non-traded CO2e 0.0 0.0 0.0 +20% -26% 

EU - Value of traded CO2e 0.0 0.0 0.0 +17% +2% 

EU - Value of non-traded CO2e 0.0 0.0 0.0 +17% -48% 

RoW - Value of CO2e 0.0 0.0 0.0 +15% +8% 

Terrestrial litter visual disamenity 0.0 0.0 0.0 +88% +100% 

Beach litter visual disamenity 0.0 0.0 0.0 +71% -228% 
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3.7.2 Methodological sensitivity  

Litter disamenity impacts were determined in the research as a key data uncertainty. Terrestrial disamenity 

impacts for litter can be considerable, as described in Defra’s preliminary research on the economic 

impacts of a proposed ban on plastic straws, drink stirrers and plastic-stemmed cotton buds80. There is not 

yet a consistent methodology and data-set representative of England for marine litter regarding the direct 

and indirect externality costs on food supply and tourism, let alone one on non-market costs such as 

wellbeing, health and impact of witnessing adverse effects on wildlife.  

A potentially significant limitation noted for this research is that the source of the data for beach litter 

disamenity was the Eftec study from 200281, research which took place prior to the broadcast of Blue Planet 

II, which is thought to have significantly impacted on public perception of marine litter pollution and hence, 

the disamenity associated with it. Furthermore, because this study was concerned with only three specific 

types of marine litter, a methodological choice had to be made in our research to allocate these total 

disamenity impacts to each of the product types. Since visual disamenity impact is sight and perception-

based82 and different sized objects have different likelihood of being ingested and disrupting marine 

ecosystem this is not straightforward.  

For the modelling central estimate, it was decided to allocate the total disamenity impact to the researched 

products based on their relative volume compared to the total beach litter volume and a method was 

devised to do this using estimated average dimensions of litter objects83. This method produces the most 

cautious/conservative estimate as shown in Table 26. This approach suggests that though the numbers for 

litter disamenity are significant (+/- £50m NPV), they are nonetheless dwarfed by sales. Even though there 

may be some doubt over how to accurately value litter disamenity, any such doubt would apply to both the 

ban and no ban scenario. Because the net effect of the ban on the amount of litter dropped is not 

significant, valuing the marginal changes in disamenity does not appear to be a critical issue.   

However, as part of our sensitivity testing, we also employed an alternative method to allocating the 

terrestrial and beach litter disamenity impacts, with the objective of better representing each type of litter. 

The approach was to estimate a long-sectional area of each litter object to approximate how much of a 

person’s view of the beach that litter might take up84. Table 26 indicates the estimates when this visual 

area approach was applied as an upper sensitivity. No other assumptions are changed from the central 

scenario and so only impacts relating to terrestrial litter and beach litter are affected. The method change is 

shown to be significant, increasing the estimated impact by a factor of seven in the case of terrestrial litter. 

The terrestrial and beach litter visual disamenity impacts becomes much more significant under this 

                                                           
80 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic 
stem cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&S
earchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 
81 Eftec (2002), Valuation of Benefits to England and Wales of a Revised Bathing Water Quality Directive and Other Beach 
Characteristics Using the Choice Experiment Methodology 
82 http://www.pml.ac.uk/News_and_media/News/Marine_litter_can_undermine_benefits_of_coastal_en 
83 For some litter objects in litter survey data we can estimate an average size with relative confidence, such as crisp packets and 
cigarette filters. Other objects are more difficult to estimate, such as ‘large fishing net’, or ‘small plastic fragments’ where there is great 
range in the size of items found. Despite the inherent uncertainty we consider this to be an improvement over an ‘item count’ approach, 
which would over emphasise the impact of small items found in large items such as plastic fragments and underestimate large objects 
found in small numbers such as fishing nets. 
84 Average litter object dimensions from the volume estimates were used. It was assumed objects are lying on their largest side. 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://www.pml.ac.uk/News_and_media/News/Marine_litter_can_undermine_benefits_of_coastal_en
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change, compared to other costs and benefit of a Ban. The sensitivity results show that terrestrial litter 

disamenity may be the second largest of the impacts presented. 

Moreover, because the estimates for litter disamenity are historical it is possible this impact may be greater 

in magnitude. Further research is suggested on the disamenity impact of (particularly) beach litter and how 

this is allocated to the range of plastic products found in beach litter this should be a focus for further 

research. It is noted that research has recently been commissioned by Defra85 and the Scottish Government 

which may provide some insights and new data86. 

Table 26: All products - Results for methodological sensitivity analysis around litter visual disamenity 
impact, Difference – Ban over No Ban, NPV 2019 to 2028 (£m) 

  
Central 
(£m) 

Sensitivity 
- Central 
(£m) 

Sensitivity - 
Central - % change 
from central 
estimate 

Financial costs to the economy 

Regulatory implementation cost 1.4 1.4 none 

Business implementation cost 1.5 1.5 none 

Waste treatment cost -0.4 -0.4 none 

Local Authority clean-up cost -1.4 -10.6 -671% 

Cost to fishing industry negligible negligible negligible 

Economic growth impacts 

Sales value 22.5 22.5 none 

Revenues to UK manufacturing 1.3 1.3 none 

Environmental and social impacts 

UK - Value of traded CO2e -0.7 -0.7 none 

UK - Value of non-traded CO2e -1.1 -1.1 none 

EU - Value of traded CO2e -0.3 -0.3 none 

EU - Value of non-traded CO2e negligible negligible negligible 

RoW - Value of CO2e -1.2 -1.2 none 

Terrestrial litter visual disamenity -6.2 -48.2 -673% 

Beach litter visual disamenity -0.2 -0.6 -303% 

 

There is also uncertainty about the decomposition rates of the plastic and alternative material products 

stemming from a lack of empirical evidence on which to base the model assumptions. For example, the 

decomposition rate for paper could conceivable be ten times quicker than the conservative estimate used 

in the model, which would lead to estimated beach litter impacts roughly times greater than those 

presented above. 

                                                           
85 Invitation to Tender for Non-market benefits of Deposit Return Schemes. Tender Reference: project_23408 itt_4563, June 2018 
86 Invitation to tender for social research on attitudes in Scotland on the marine environment and marine issues, Marine Scotland, 31 
January 2018 
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4 Discussion 

4.1 Overall findings 

A preliminary assessment of the impacts and the possible consequences of a legislative ban for plastic 

cutlery, plastic plates and plastic balloon sticks is provided in this research. The research has identified a 

significant gap in the publicly available market information for the products being researched. Through 

evidence review and engagement of a sample of stakeholders, relevant information about the products and 

their markets was gathered for the research. The quantitative modelling undertaken as part of the research 

filled some of the remaining gaps with logical assumptions.  

Overall, the findings of the research are supportive of a legislative ban for cutlery and plates but are not 

unequivocal. For balloon sticks the findings of the research are not supportive of a ban. 

4.1.1 Quantitative impacts 

The quantitative modelling indicates that a ban would be likely to have benefits in terms of a desired 

reduction in the use of single use plastics and their littering and would be likely do so with relatively low 

negative economic impacts.  

Some of the plastic-free alternatives would be costlier and would affect sales revenues, at least in the short 

term, representing a cost to internalise the market failure, which itself is distributed to consumers. Both the 

costs and benefits of a Ban and No ban are small in scale because a reduction in plastics use is modelled in 

both scenarios. Because the cutlery and plates markets are already changing, it is expected that shifting the 

market to non-plastic alternatives could be achieved at relatively low business and regulatory cost.  

The research identifies that a reduction in the use of plastics would be likely to reduce terrestrial and 

marine litter disamenity impacts and emphasises that these benefits could be greater still due to limitations 

in the methodology for monetising these types of impacts. The research also suggests there are other 

terrestrial and marine litter reduction impacts which may be significant, which cannot readily be quantified 

such as effects on wildlife, fisheries and social wellbeing. 

The sensitivity analysis around the central estimate confirms that costs and benefits and the differences 

between scenarios are still likely to be modest in scale when data and model uncertainties are accounted 

for. If the impact of a ban was felt earlier and deeper, or less market change occurred in the No Ban further 

into future, then the benefits of a ban would be even greater. 

However, in contrast to the recent proposed restrictions on plastic straws, coffee stirrers and cotton bud 

stems proposed under the SUP Directive, the source-pathway for plates and cutlery litter to sea is identified 

as more convoluted. Whilst plates and cutlery are high volume items and a proportion will be locally 

littered and washed into rivers and the sea as direct runoff, in contrast to cotton buds and drinking straws, 

they are not flushed into toilets and do not readily pass through wastewater screens.  

It is also noteworthy that significantly less balloon sticks are consumed and therefore littered relative to 

cutlery and plates, so the quantitative benefits of a ban are likely to be small or negligible for this product.  

4.1.2 Qualitative impacts 

Since both the quantitative costs and benefits of a ban are predicted to be relatively small, the qualitative 

findings of the research are perhaps the determinant for a ban and must be considered carefully.  
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A ban would contribute to a reduction in the volume of English plastics litter and associated litter on the 

beaches and coasts of England. If the plastic products are replaced with paper and wooden alternatives the 

marine litter impacts will be reduced as these decompose faster. The ban would be likely to bring about 

market change earlier and more deeply amongst the products than would voluntary measures alone. It 

would contribute to UK and EU policy objectives and would be likely to satisfy some of the public’s current 

appetite for action on plastics waste. A ban would be an opportunity for the English government to show 

leadership in this field and would be likely to encourage innovation and strengthen markets for alternative 

to plastics and reusable items. Essentially, the ban would help address the plastic litter market failure, 

improving the environment, reducing damage to wildlife and mitigating a range of externality costs 

associated with litter.  

A ban would be practicable for plastic plates and cutlery. Non-plastic alternatives are already readily 

available in these markets and are being promoted and used. The research has indicated that leading 

supermarket retailers and foodservice businesses are already taking steps to reduce their use of plastics. It 

is felt a ban on cutlery and plates would be unlikely to be publicly contended by these leading businesses. 

Furthermore, in businesses and organisation a ban could help convert virtuous intentions into behaviours 

and level the playing field for business, ensuring implementation amongst smaller players in the market 

and consistent implementation across large, franchised organisations.  

However, a number of issues are raised in this research. For example, for wooden cutlery (the main 

alternative for plastic disposable cutlery) customer disutility caused by the abrasiveness of the product in 

the mouth was raised as a concern. Our view is that since a significant proportion of the market is already 

satisfied by wooden cutlery and further product development is underway (polishing and coatings), this 

issue is capable of being overcome. For plates, paper-based alternatives can be strengthened to provide fit 

for purpose functionality, but it is recognised these alternatives will be heavier and costlier. Polystyrene 

foam trays, as used in fish and chip shops, are cheap and lightweight products but our view is that these 

could be replaced with alternatives (paper-based trays, or in newspaper!).  

Another concern, is that of the unintended consequences of a ban. For instance, the research identifies the 

likelihood of an increase in sales of more durable reusable products, with a risk these could be used 

improperly without guidance, at additional cost to the environment. Another risk concerns changes in 

supply; regulatory controls would be necessary to regulate a ban to ensure that imports and online sales of 

alternatives were actually plastic-free and suitable for food contact. There is also concern around bio-based 

and biodegradable/oxo-degradable plastic products, many of which can cause the same issues in the 

marine environment as fossil-based plastics. 

Furthermore, the case for banning plastic balloon sticks appears tenuous in our view. These are 

comparatively small volume items and although some will be littered the evidence that they are a 

significant contributor to either terrestrial or marine litter is weak. Restricting plastic balloon sticks appears 

a disproportionate measure in contrast to focussing on high volume plastic disposable products that are 

unnecessary and frequently littered. Reducing the negative impacts associated with the use of latex 

balloons through litter reduction measures should perhaps be the priority since these appear to be 

responsible for the majority of balloon-related litter. Perhaps the government might instead engage with 

the main balloon stick suppliers and manufacturers to promote innovation into plastic-free stick 

alternatives. 
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4.2 Legislation for implementation of new ban 

The legislation underpinning the recent banning of microbeads in cosmetic products was cited by some of 

the stakeholders interviewed in the research. This legislation was also examined by Resource Futures’ 

previous research for Defra on bans for plastic-stemmed cotton buds, plastic straws and plastic stirrers as a 

proxy/starting point for legislation87.  

This predecessor research on these different products indicated some of the types of phrasing of technical 

legal requirements which may be necessary/possible to bring about a legislative ban and desired outcomes.  

The same sorts of considerations arise for plates and cutlery as for the products examined in the previous 

research and it is assumed these would be consulted upon with businesses and organisations if a ban is 

pursued. Some issues include:  

 Whether a lead-in time should be included in the ban for some types of products to enable 

innovation? E.g. wooden cutlery in convenience meals.  

 Whether a certain tolerance should be defined for ‘plastic-free’ in the legislation which allows for 

coating made from biodegradable film?  

 Whether ‘bioplastics’, which can degrade to microplastics unless they are treated in specialist 

facilities, should be included in the ban’?  

 Whether the legislation should be drafted to encourage reusable alternatives? Should it exempt 

plastic reusable plates and provide a definition over what a reusable plate is and how durable/thick 

it needs to be?  

 Whether the legislation should also necessitate minimum standards of recycled content, or bio-

based content in products?  

How products are defined in the legislation will affect their future use in the market. A specific issue 

identified in this research concerns the definition of plates in the draft directive. As drafted, containers with 

lids would not fall under the scope of a ban, so an unintended consequence could be a shift in the market 

from plate/trays as takeaway containers to clam shell containers with lids to avoid legislation and cost. 

Another stakeholder raised the risk that suppliers would simply call all plastic plates and cutlery ‘reusable’ 

in order to avoid a ban since there is currently not a standard over what is reusable packaging. We note 

here that the English carrier bag charge legislation defined a minimum product thickness to distinguish 

between reusable and single-use plastic products88.  

The French legislation restriction on disposable plastic tableware was also examined in this research as a 

potential exemplar for a ban. This legislation,89 which applies to relevant businesses in the hospitality sector 

and bakery, grocery, catering and retail business, was passed in 2016. Disposable plastic tableware 

(disposable cups, glasses and plates made from fossil-fuel origin) will be phased out in France under this 

legislation. From 2020, only compostable disposable tableware consisting of, in whole or in part, bio-based 

material, can be sold or distributed from takeaway businesses, or for consumption on the premises. The 

legislative requirements for bio-based content of the authorised compostable disposable tableware will 

                                                           
87 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic 
stem cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&S
earchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 
88 https://www.gov.uk/guidance/carrier-bag-charges-retailers-responsibilities 
89 https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000033076240&categorieLien=id and 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
https://www.gov.uk/guidance/carrier-bag-charges-retailers-responsibilities
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000033076240&categorieLien=id%20and
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increase gradually (50% in January 2020; 60% in January 2025) to allow manufacturers a lead-in time to 

respond to the legislation. 

 

4.3 Complementary/alternative measures 

Consumer behaviour is a recurrent theme in the research and it is consumer and organisation’s behaviours 

which ultimately determine how much single use product is consumed and whether it is littered. 

Prevention is generally considered better than cure and reducing the unnecessary use of disposable 

products and promoting good disposal practices which prevent littering behaviours are desired policy 

outcomes.  

Some stakeholders interviewed for the research felt that the total consumption of products would reduce 

over the next 10 years irrespective of a ban due to consumer awareness of the waste plastics issue. A range 

of measures (complementary/alternatives to a ban) were brought up in discussions with stakeholders 

during the research. These included: 

 Prevention and reuse measures. For example, businesses could develop ‘codes of dispensation’ to 

restrict the use of disposable items to availability on request, rather than providing as the default 

experience or within food to go, irrespective of whether they are actually wanted and needed by 

the consumer. Use may be avoidable/unnecessary altogether in certain instances e.g. reusable 

cutlery and plates in certain contract catering context. Consumer information could be provided 

about how many times to use reusable products and reducing cleaning impacts. 

 Anti-littering measures. These could include campaigns/guidance/product labelling/new deposit 

return collections to promote good waste management behaviours, with more enforcement of on-

the-spot fines to discourage littering behaviours. Some stakeholders felt improved infrastructure in 

public places or around local littering hotspots could help enable better behaviours and reduce 

litter. 

 Fiscal measures such as product levies could be applied to plastic products. Some stakeholders 

commented on the relative cheapness of plastic products in relation to polluter pays principle and 

producer responsibility. Those visible to the consumer at the point of consumption have been 

shown to significantly reduce use e.g. plastic carrier bags.  

4.4 Next steps 

4.4.1 Further discussion / direction 

This research is strategic and is at the preliminary stage. It is intended to help inform the Government’s 

next stage decision on whether to pursue a legislative ban for the researched products.  

The research findings are clear:  

A significant quantity of disposable plastic cutlery and plates are used each year and our research 

discussions with key stakeholders indicate that a ban to restrict their use is feasible. The ban would help 

address a market failure, would promote action on plastic and could bring forward market change and 

harmonise the market at reasonably low cost. The action of substituting plastic in the market would be 

likely to be at relatively low cost. Some significant business and organisations already uses alternatives to 

plastic and other operators are in the process of introducing alternatives. Some are also acting to reduce 



 Preliminary assessment of the economic impacts of a potential ban on plastic cutlery, plates and balloon sticks | September 2018  

 

Resource Futures | Page 69 

 

consumers’ demand for single use plastic products (e.g. by storing them behind the counter) or both. 

Consumer disbenefits such as disutility are likely limited, and products will be improved. Benefits to marine 

life, social wellbeing and the economy will be gained. Beach litter counts also show that marine litter may 

be less of an issue for these types of products. From discussions with stakeholders, a lead-in time for a ban 

could be short, with possible additional consideration to allow non-plastic alternatives to be tested in on-

the-go meals.  

Regardless of whether implementing a ban is preferred, complementary/alternative measures can be 

progressed and trialled. Care should be taken to mitigate any additional impacts associated with any 

corresponding reduction in product use and increase in reusables that could result. 

A comparatively small number of balloon sticks are used each year and our research indicates a ban to 

restrict their use may be disproportionate. A ban could bring about change in this market, but an extended 

lead-in time for a ban would be necessary to allow for product development and testing of non-plastic 

products. However, the absence or low prominence of balloon sticks in litter survey category lists suggests 

that a relatively insignificant quantity of balloon sticks are littered each year. Hence the benefits of a ban 

are likely to be very small/negligible. To reduce plastics use, alternative measures, including innovation 

funding could be appropriate to affect change is this limited sized market.  

Further consultation is recommended for all the products because our research is preliminary, and our 

discussions were only with a sample of stakeholders representing the market. Any legislative ban for these 

products should be coordinated with other potential bans or measures for different types of single-use 

plastic products. In the interim ahead of any intervention, complementary and alternative measures can be 

encouraged.  

4.4.2 Information gaps and further research 

Appendix A.3 provides a list of the information gaps and further research which could ideally be addressed 

ahead of a ban proposal. Notably, further consumer market research and modelling is suggested regarding 

the size of the impacts associated with an overall reduction in product use and an increase in the use of 

reusables.  

As is being done in Scotland90, it is suggested Defra could work with an industry steering group to seek to 

overcome such needs and provide an implementation path, gathering further required evidence/primary 

data, or dismissing the identified needs as unimportant. 

                                                           
90 https://beta.gov.scot/publications/stemming-the-plastic-tide-ministers-statement/ 

https://beta.gov.scot/publications/stemming-the-plastic-tide-ministers-statement/
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Appendices 

A.1  Modelling and calculations 

This appendix outlines the impact model developed for the research and provides an overview of its 

calculations. 

A description of the modelling process is illustrated again here in Figure 11. The number of product sales 

was estimated in future years under Ban and No Ban scenarios. This was used to estimate the tonnes of 

products sold, which in turn was used to estimate other impacts. The economic and environmental impacts 

associated with production, waste management and littering of each item were estimated per tonne of 

product sold.  

The scope of the model was focussed on single-use products and does not include the impacts associated 

with reusable products, or indeed the reuse of single-use products e.g. washing of plastic cutlery and 

plates. The impacts calculated are based on current processes which have not, for example, been modified 

in future years to account for changes in production processes or decarbonisation of the electricity grid and 

transport.  

 

 

Figure 11: Description of the main structure and calculations in the model 

 

In terms of model’s scope, the economic impact assessment was guided by HM Treasury’s Green Book 

Appraisal Guidance91. It focussed on the direct economic impacts to the UK, i.e. the effects on English-

based manufacturers, wholesalers and retailers, and did not include impacts on ‘rest of the world’ 

businesses. Figure 12 shows how economic impacts were estimated for retail/wholesale and 

                                                           
91 https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent 

https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
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manufacturing. The value to retail/wholesale is estimated by deducting VAT where appropriate and 

assumes that two thirds of revenues are passed on to manufacturing.  

 

Figure 12: Description of the calculated economic impacts to retail/wholesale and manufacturing 

The estimates covered the costs of readily quantifiable direct and indirect costs associated with waste 

management and littering. Indicative environmental impacts were calculated for ‘carbon’ associated with 

production of materials and the disposal of products. These were classified into traded and non-traded 

carbon and according to their geographical origin by world region. Fossil GHGs associated with combustion 

of fossil carbon in plastic are included in the assessment. The carbon impacts associated with transport are 

not estimated in the model. These are assumed to be the same for plastic and non-plastic products.  

Quantifiable social costs were also examined. These included the change in household expenditure (i.e. 

sales value/cost) and the visual disamenity costs associated with terrestrial and beach litter, the latter 

estimated from secondary Willingness to Pay studies. 

It is noted that the model assumes a reduction in sales volume due to a growing trend away from single-use 

products and ‘avoidable plastics’, and a further reduction under a Ban due to the ‘signalling effect’ raising 

public awareness of the issue for the specific products in question. These market changes are likely to 

reduce overall consumption and also likely to increase demand for reusable products, the sales and impacts 

of which have not been included in this model. This is discussed further in Section 3.4.3, and 

recommendations are made for further research in this area.  

A simple modelling approach was taken for indirect impacts. For example, potential rebound effects 

associated with changes in consumption were not considered. Externality costs, for example placed on the 

tourism sector, were embodied within the visual disamenity cost. 

Figure 13 shows how the tonnes of product sold were used to estimate the greenhouse gas (GHG) 

emissions associated with production of the goods and waste management, as well as the costs of waste 

management.  
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Figure 13: Description of the calculated production and waste management impacts 

Figure 14 illustrates how the impacts of terrestrial and beach litter were estimated. Since beach litter visual 

disamenity effects are presence-based/aesthetic, costs were allocated to each type of product based on 

their estimates of relative litter volume, rather than beach litter count, surface area, or associated weight. 

In the sensitivity analysis, costs were allocated based on long-sectional area. 

 

 

 Figure 14: Description of the calculated litter impacts 
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Key data and uncertainties 

The main data and assumptions used in the model and the uncertainties associated with each of them are 

presented in Table 27 below. 

Table 27: Overview of data sources used in the model 

Data / assumption Sources Level of uncertainty 

Sales volume for 
products 

Based on consumption data reported by large 
companies/estimates for market share, or 
associated items, e.g. coffee cups/ ‘bottom-up’ 
estimates based on likely behaviours. 

High uncertainty 

Speed of market 
change 

Based on research insight gained on degree of 
voluntary change and speed of previous 
bans/proxy policies and through stakeholder 
interviews 

Medium-high uncertainty 

Littering and waste 
management 

Mix of data on effectiveness of capture of litter 
and assumed consumer behaviours at each stage 
of pathway.  

Medium-high uncertainty 

Item price and weight Spot values from main manufacturers and from 
wholesale and retail websites. Direct alternative 
products were not found for small beverage 
carton straws or medical-enabling straws. 

Medium uncertainty 

Terrestrial and Beach 
Litter Impacts 

From historical, published research studies. KBT 
(2014) Exploring the Indirect Costs of Litter in 
England. Eftec (2002) Valuation of Benefits to 
England and Wales of a Revised Bathing Water 
Quality Directive and Other Beach Characteristics 
Using the Choice Experiment Methodology. 
Methodology underpinning each were examined. 

Medium uncertainty 

Business and 
regulatory costs 

Default/proxy costs informed by costs from 
impact assessments for bans for Microbeads and 
an assessment for introducing open scope 
categorisation for waste electrical and electronic 
equipment (WEEE), and they include annual cost 
and one-off costs over the period.  

Low uncertainty/low 
significance  

Carbon emission 
factors 

UK Government GHG Conversion Factors for 
Company Reporting, Defra/DECC GHG Protocol, 
Carbon Valuation in UK Policy Appraisal traded 
and non-traded prices. 

For the purposes of informing the policy, GHG 
emissions associated with the burning of fossil 
carbon are included and biogenic emissions 
resulting from biomass materials are not 
included. 

Low uncertainty/low 
significance. The method is 
limited since it does not 
quantify impacts associated 
with transport and the 
impacts associated with an 
increase in reusables. 
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A.2  Record of data and assumptions 

This appendix provides screenshots from the model illustrating the main data sources used to generate the 

central estimate. 

Product sales data was not available for each of the different types of products examined. So, estimates had to be 

gathered from stakeholder discussions or derived from available information available suitable for preliminary 

indicative modelling domain. This appendix includes discussion around some of the key sales data used for the 

quantitative research. Uncertainty surrounding the estimates is examined through sensitivity analysis.   

 

Table 28: Model assumptions for baseline product sales, central estimate for England 

Product 
Volume (million units 
per annum (to 3SF) 

Approximate number 
of units per capita per 
annum 

Plates 1,05092 20 

Cutlery 4,05093 75 

Balloon sticks 1994 0.5 

 

A ‘bottom up’ estimate was made for consumption in takeaway businesses, outdoor events, office events, 

restaurants and pub use, supermarket sales with on-the-go food and party /picnic use. A range of data gathered 

in the public domain was used to make estimates such as numbers of takeaway meals per annum, consumption at 

                                                           
92 A ‘bottom up’ estimate was made for consumption in takeaway businesses, outdoor events, office events, restaurants and pub use, 
supermarket sales with on-the-go food and party /picnic use. A range of data was gathered in the public domain which was used to make these 
estimates such as numbers of takeaway meals per annum, consumption at events etc, population of England and rounded assumptions 
regarding plausible use behaviours. The most significant contributors to the estimate were products generated at outdoor events (85 million 
attendees each year) and use in retailed party plates. 
93 A ‘bottom up’ estimate was made for sector use. The most significant contributors to the estimates were product generated at outdoor events 
(85 million attendees each year) and used within food to go, takeaways and sandwich shops. Estimates were discussed and corroborated with 
wholesalers and retailers 
94 A ‘bottom up’ estimate was made for sector use, the most significant of which was based on What if? 1% of balloons sold in England used 
sticks.  
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events etc and plausible use behaviours for the English population. Our estimates were discussed with key 

stakeholders, some of which provided their own estimates. 

In every product category we asked for estimated volumes from stakeholders, but none were readily available. 

Further research (primary data collection) is clearly required if more precision is required I these numbers. The 

sensitivity analysis elsewhere in this research considers uncertainty in this number. 

Through stakeholder discussions alternative non-plastic products were identified which typified each market.  

 

Table 29: Model assumptions for plastic products95 

Product 
Cost per item (£ incl. 
VAT) 

Per unit weight (g) Material 

Plates 0.05 5 Polystyrene 

Cutlery 0.0085 3 

 

 

Polypropylene 

Balloon sticks 0.05 6 Polypropylene 

 

Table 30: Model assumptions for alternative products96 

Product 
Sales price per unit (£ 
incl. VAT) 

Per unit weight (g) Material 

Plates 0.1 10 Moulded paper fibre 

Cutlery 0.017 3 Wood 

Balloon sticks 0.1 12 Paper 

                                                           
95 Informed by discussions with stakeholders and from example weights and costs obtained from https://www.nisbets.co.uk/ and Amazon  
96 Informed by discussions with stakeholders and from example weights and costs obtained from https://www.nisbets.co.uk/ and Amazon 

https://www.nisbets.co.uk/
https://www.nisbets.co.uk/
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Widely used estimates of decomposition rates for common types of marine debris are shown in Table 31. The 

alternative products that would replace plastic are made from paper or wood, reducing the decomposition period 

from tens or even hundreds of years to a matter of weeks or months for paper and a few years for wood.  

Table 31: Decomposition rates for common types of marine debris 97 

Item Decomposition rate 

Paper towel 2-4 weeks 

Newspaper 6 weeks 

Wax carton 3 months 

Plywood 1-3 years 

Plastic grocery bag 10-20 years* 

Styrofoam cup 50 years* 

Plastic beverage bottle 450 years* 

Fishing line 600 years* 

Apple core 2 months 

* NOAA comments: Many scientists believe plastics never entirely go away. These decomposition rates are estimates for the 
time it takes for these items to become microscopic and no longer be visible. Sources: EPA, Woods Hole Sea Grant 

 

The model assumptions around the composition of plates, cutlery and balloon sticks in terrestrial and beach litter 

are given in Table 32 to Table 34.  

                                                           
97 Talking trash & taking action, Ocean Conservancy & NOAA Marine Debris, https://marinedebris.noaa.gov/sites/default/files/publications-
files/talking-trash-educational.pdf. Note that these values have not been verified. We were unable to find the original source of this data table 
online, and so we cannot be certain it is from a study by the US EPA, nor can we check the methods used to estimate the decomposition rates. 
As noted in the footnote to the table, decomposition rates for plastics are estimates only. Actual decomposition rates cannot have been 
measured yet as the polymers used in these products have been used in manufacturing for less time than the decomposition rates shown. ‘Wax 
carton’ is thought to refer to a Tetra Pak-style container of card with laminates of plastic film and aluminium. 

https://marinedebris.noaa.gov/sites/default/files/publications-files/talking-trash-educational.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/talking-trash-educational.pdf
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Table 32: Composition of plates in terrestrial and beach litter 

  
Terrestrial 

litter 
Beach litter 

By item count 0.38% 0.05% 

By volume 0.48% 0.03% 

By area 3.72% 0.11% 

  

Table 33: Composition of cutlery in terrestrial and beach litter 

  
Terrestrial 

litter 
Beach litter 

By item count 0.76% 0.10% 

By volume 0.12% 0.01% 

By area 0.96% 0.03% 

 

Table 34: Composition of balloon sticks in terrestrial and beach litter 

  
Terrestrial 

litter 
Beach litter 

By item count 0.0175% 0.0071% 

By volume 0.0012% 0.0002% 

By area 0.0092% 0.0008% 

The item count data is likely to produce unrealistic results if used directly in impact estimates, particularly when 

estimating visual disamenity costs. We therefore attempt to adjust the litter composition by product volume for 

the central estimates. In sensitivity analysis, we adjust the composition by long-sectional area, to better 

understand how much a person’s view the litter may occupy. To do this we estimated typical dimensions of the 

litter product categories in the survey data. This approach is recognised as crude, as we do not have data on the 

size of the actual items littered, and many products come in a variety of sizes. Despite the inherent inaccuracies, 

we hope that this approach may at least move towards the correct order of magnitude of impact estimate.  
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Ideally, a different approach would be adopted for LA clean-up costs and Costs to fishing industries. Larger litter 

items are arguably easier to pick up in street cleansing and other clean-up services, small items such as cigarette 

butts requiring fine control of a ‘grabber’ stick. Costs to fishing industries are related to entanglement in lines, 

nets, propellers and other gear. Some litter items will cause more damage, whereas others may be small enough 

to pass straight through or simply too large to cause entanglement issues. Due to a lack of relevant data at this 

point we have adopted the same approach for all litter related impacts in this study. Further research may 

provide more information on which to develop more sophisticated modelling methodologies.  

The model assumptions for how the products are disposed of and treated in waste management and litter terms 

is outlined in Table 35 to Table 37. We identified no composition or behaviour data for the specific products. Our 

rationale for the recycling rate used is that because the products are low weight/low value/high contamination 

there will be a low percentage recycled. The EfW and landfill estimates are based on the national statistics for 

local authority waste98 after taking account of recycling and litter estimates. 

Table 35: Plates – waste management and litter end point model assumptions 

  Plastic Paper 

Recycle 10% 10% 

EfW 64% 57% 

Landfill 26% 23% 

Commercial 
composting 0% 10% 

Terrestrial litter 0.5% 0.5% 

Beach litter 0.000500% 0.000005% 

Total 100% 100% 

 

  

                                                           
98 Defra (2017) Statistics on waste managed by local authorities in England in 2016/17. Table 2 Management of all Local Authority collected 
waste financial year figures in England 2012/13 to 2016/17, 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/664594/LACW_mgt_annual_Stats_Notice_Dec_2017.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/664594/LACW_mgt_annual_Stats_Notice_Dec_2017.pdf
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Table 36: Cutlery – waste management and litter end point model assumptions 

  Plastic Wood 

Recycle 10% 0% 

EfW 63% 56% 

Landfill 26% 23% 

Commercial 
composting 0% 20% 

Terrestrial litter 1.0% 1.0% 

Beach litter 0.0100% 0.0012% 

Total 100% 100% 

 

Table 37: Balloon sticks – waste management and litter end point model assumptions 

  Plastic Paper 

Recycle 10% 10% 

EfW 63% 63% 

Landfill 26% 26% 

Commercial 
composting 0% 0% 

Terrestrial litter 1.0% 1.0% 

Beach litter 0.0100% 0.0001% 

Total 100% 100% 

The litter values shown in the tables above are primarily used for mass-balance purposes for estimating waste 

management impacts. However, the difference between the plastic and non-plastic values encapsulates the 

decomposition assumptions, which is transferred to the litter impact estimates.  

An assumption is used that 1% of plastic cutlery and balloon sticks placed on the market are littered. Plates are 

relatively large and visible items and so littered items are more likely to be quickly cleaned up. The littering 

assumption for plates is therefore adjusted to 0.5%. Whilst the model assumes no change in public littering 

behaviour for the different types of materials it does assume different decomposition rates for the non-plastic 

materials. Table 38 details how the decomposition rates are incorporated into the model assumptions for the 

percentage of the product placed on the market (P.O.M.) that is found in litter. 
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Table 38: Rationale for plastic vs. non-plastic litter assumptions incorporating decomposition rates 

Product 

% plastic 
product 
P.O.M. 
found in 
litter 

% non-
plastic 
product 
P.O.M. 
found in 
litter 

Rationale Calculation 

All 
products, 
terrestrial 
litter 

0.5% - 
plates 

1.0% cutlery 
and balloon 
sticks 

0.5% - 
plates 

1.0% cutlery 
and balloon 
sticks 

We assume that terrestrial litter is typically cleaned 
up before these products can decompose 
significantly. The model values are therefore the 
same for plastic and non-plastic products.  

N/A 

Plates – 
marine 
litter 

0.000500% 0.000005% Table 31 suggests plastic decomposition rates in the 
order of tens or even hundreds of years compared to 
timescales of weeks or months for paper. We 
conservatively assume plastic products decompose 
100 times slower than paper. 

0.000500% * 
1% = 
0.000005% 

Balloon 
sticks 

0.010% 0.0001% Same rationale as for plates. 0.010% * 1% = 
0.0001% 

Cutlery 0.010% 0.0001% Table 31 suggests wood takes around 12 times 
longer to decompose than paper (comparing upper 
decomposition estimates: 3 years plywood, 3 
months wax carton).  

0.010% * 12% = 
0.0012% 

 

Understanding of litter pathways reveals that some terrestrial litter is transferred to beaches and the marine 

environment, e.g. via storm drains, and so should be counted in both terrestrial and beach litter estimates. This 

pathway has not been quantified in the research and is likely to be well within the margin of error of the 
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estimates used in the model, and so it is not separately included below. As such the waste management and litter 

end point assumptions sum to 100% for simplicity in mass-balance calculations. 

A review of the research into the costs of terrestrial and beach litter is presented in Defra’s preliminary research 

on the economic impacts of a proposed ban on plastic straws, drink stirrers and plastic-stemmed cotton buds99. 

This research is used to inform the visual disamenity impact estimates. 

  

                                                           
99 Defra (2018) A preliminary assessment of the economic, environmental and social impacts of a potential ban on plastic straws, plastic stem 
cotton buds and plastics drinks stirrers. Research by Resource Futures, May 2018. 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchTe
xt=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=20086&FromSearch=Y&Publisher=1&SearchText=eq0115&SortString=ProjectCode&SortOrder=Asc&Paging=10%23Description
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Economic data used for estimates 

 

Product data used in the assessment (for England)

 

 

 

 

Changes in the market under each of the scenarios 
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End of life management assumptions 

 

 

 

Example assumptions held in model - litter 
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A.3  List of information gaps and further research 

This appendix provides a list of the data gaps and suggested further research actions.  

Table 39: Data gaps/further research needs 

Data gap/uncertainty Further research needs 

Improved estimates for the starting volume 
of products to improve precision of the 
impacts modelling 

 

Primary market research/questionnaire regarding 
procurement of the products by key players in each of the 
submarkets (fast food and drink, pubs, hotels, events etc) 
and scaling by share to make sector-wide estimates. 

Confirmation of impact assessment 
variables – implementation costs, 
necessary exemptions and lead-in times, 
pace of market transition, depth of market 
change, understanding 
supplementary/alternative measures 

Formal consultation and steering/consultation group to 
review research findings and recommendations 

Improved knowledge of predominant 
waste management, littering behaviours 
and pathways to marine litter for single-use 
plastics and their alternatives 

Behavioural insights consumer research for different types 
of single-use plastics 

Mass flow (Sankey) estimates by product type for disposal 
and littering routes 

Improved understanding of decomposition 
rates of products and materials 

More robust data on decomposition rates is needed as this 
is a key determinant of the marine litter impacts. This 
study draws upon a widely used table of decomposition 
rates, but the values were not verified as the original 
source of the data could not be found.  

Confirmation of readily available plastic-
free alternatives for balloon sticks in 
predominant single-use markets. 

Innovation funding / trials of non-plastic alternatives in 
party and balloons sector.  

 

Signalling effect of a ban on overall 
consumption and the shift to reusables 

Determine if the signalling effect of a ban has been 
evidenced quantitatively in a related context and how this 
impacted on changes in consumption e.g. demand for 
reusables.  
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Data gap/uncertainty Further research needs 

Price elasticity of supply and demand / 
effects of voluntary reduction scenarios 

Manufacturer and other stakeholder 
consultations/questionnaires to establish whether 
increased unit costs for non-plastic products would be 
short-lived or long term. 

Consumer surveys (of both businesses and domestic 
consumers) to assess buyer/consumer attitudes to 
potential new materials and reusables, and how these 
would affect demand. 

What reduction in products is possible through reduced 
use behaviours in the hospitality sector and in the home 
(e.g. availability on request evidence from trials, stated 
consumer reuse behaviours in market research). Further 
modelling/sensitivity analysis research could indicate these 
impacts in the scenarios. 

Comparative environmental life cycle 
assessments regards single-use products 
and alternatives for plates and cutlery –
paper, card, birch wood, bamboo, 
bioplastics, compared with reusables such 
metals, ceramics and rigid plastic. 

Review of current life cycle research. Call for evidence 
encourage main producers to provide multi-impact 
comparative product LCAs (carbon and other eco-
toxicological consequences) which ensure biodegradation 
and low overall environmental outcomes.  

For reusable items, identify critical determinants of 
whether reusable product conveys environmental 
advantage over single-use products (e.g. how many times 
reused, the resource intensity of cleaning, how durable 
does a product need to be for it to be classed in a standard 
as ‘reusable’).  

Valuing the costs and impacts of marine 
litter – direct costs, externalities and 
disamenity 

Detailed literature review and compilation of data 
estimates to a structured approach to cover market and 
non-market costs such as disamenity and avoid any double 
counting.  

New primary ‘Willingness to pay’ research may be relevant 
for England (We note Defra has recently commissioned 
such research and Scotland has commissioned social 
research on attitudes in Scotland on the marine 
environment and marine issues).  

Evidence on which sizes and types of 
marine debris are most environmentally 
and socially significant – volume, size or 
count-based allocation 

Which types of marine litter are most visible/socially 
undesirable? 

How robust is the evidence-base on marine litter 
disamenity? 

Which size plastic objects are most deleterious to the 
marine supply chain and to higher forms of marine life? 
e.g. in terms on ingestion and chemical migrations. 

We note Defra has recent commissioned new primary 
willingness to pay research at the product level. 

Research into decomposition rates of waxed / laminated 
materials in the terrestrial and marine environment.  
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Data gap/uncertainty Further research needs 

Evidence of causality / the impact of bans 
in UK waters 

To strengthen the evidence-base for bans counts of single-
use items such as carrier bags and comparison of the 
presence of Microbeads pre and post ban. 

Further consumer research on public 
support for bans and complementary and 
alternative measures on single-use items 

To confirm public attitude towards bans for the specific 
products in this research relative to other types of 
interventions/behaviours. 

Examine the drafting of relevant legislation 
and the success of its implementation 

Review Korean and French legislation, regulatory impact 
assessment and practices/the consequences of 
restrictions. 
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Glossary 

Term Definition 

Allocation/Attribution The process of sharing out/estimation based on a relative approach e.g. 
allocating total UK sales of a product to England based on the relative 
population of each country 

Beach litter visual disamenity The economic disadvantage/lowered amenity caused visually 
specifically at beaches 

Bio-based/Biogenic Products whose main constituent substance is originally derived from a 
recent living organism such as plant matter 

Biodegradable A substance or object of any material capable of being decomposed by 
bacteria or other living organisms 

Bioplastic Plastics derived from renewable biomass sources, such as vegetable 
fats and oils, corn starch, or microbiota or agricultural by-products 

CO2e  A universal unit of measurement that allows the global warming 
potential of different Greenhouse Gases (GHGs) to be compared 

Compostable Is capable of decomposing back into natural elements under 
composting conditions. This may be under ambient environmental 
conditions, or under controlled composting conditions. A standard 
exists for the compostability of packaging (EN 13432:200) which defines 
requirements for disintergration and biodegradation of packaging, and 
limits its toxicity. 

Deterministic sensitivity analysis Analysis of how the uncertainty in the output of a mathematical model 
or system can be apportioned to different sources of uncertainty in its 
inputs. Deterministic sensitivity analysis changes one or more input 
parameters to determine the extent the change has an impact on the 
output values  

Disamenity The economic disadvantage or reduced level of amenity, for example in 
a place, area or job 

Disutility In economics disutility represents the dissatisfaction experienced by the 
consumer from a good 

Fossil material/resources Material/resources used to produce items such as products whose main 
constituent substance is originally derived from fossil fuels such as oil, 
coal and gas 

Functionality The purpose that something is designed or expected to fulfil 

Lead-in time A lead-in time is the time interval between initiation and full 
implementation 

Life cycle assessment (LCA) A technique to assess environmental impacts associated with all the 
stages of a product's life from raw material extraction through 
materials processing, manufacture, distribution, use, repair and 
maintenance, disposal, re-use or recycling 

Life cycle thinking An approach which considers how an entire product or activity system 
impacts the environment 
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Term Definition 

Net Present Value (NPV) A measurement of worth calculated by subtracting the present values 
of cash outflows (including initial cost) from the present values of cash 
inflows over a period 

Sales value The monetary value of items sold each year excluding sales tax 

Single use plastics Disposable plastics which are used only once before they are thrown 
away or recycled. These items are things like plastic bags, straws, drinks 
stirrers, water bottles and most food packaging. 

Terrestrial litter visual disamenity The economic disadvantage/lowered amenity caused by visual litter on 
land (not in the marine environment/at beaches) 

Type 1 multiplier An economic multiplier used to estimate the indirect economic benefits 
to the wider economy of an increase in consumption of a specific 
product or service. The indirect effects relate to activity in the 
manufacturing supply chain  

Value of traded CO2e  Monetary value of greenhouse gas equivalent emissions that can be 
traded under the European Union Emissions Trading System 

 


