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Summary 
This report has been prepared for Defra in order to provide a summary of evidence on the sources of 

terrestrial borne litter and the pathways by which these may enter the marine environment. 

From the available data, public-sources were identified as having the greatest contribution to overall 

quantities of litter within a range of environments and land-use types, however data deficiencies 

prevented quantifying the emissions from industrial and agricultural sources. Anecdotally, agricultural 

sources may be a substantial contributor to litter in some (rural) regions. Further studies are required 

to quantify emissions from agricultural sources. To some extent, the types of litter identified in 

different land-uses varied, for example certain public-related items like cigarette stubs and food 

packaging were identified as litter within urban, riverine and coastal environments, while other items 

such as wet wipes were only identified along coasts and river. This information can assist in 

determining the potential pathways by which items may enter the environment. 

There is a scarcity of data regarding the quantities of litter transported via different pathways, and 

while scavenging by wildlife and wind were anecdotally identified as contributing to litter emissions 

there are no quantifiable estimates for these pathways. Therefore, with the current state of 

knowledge, estimating the relative importance of different pathways for distributing terrestrial litter 

is not possible. 

What is clear, is that different modes of littering, intentional, unconscious and unintentional all 

contribute towards the emissions of litter into the environment. For instance, litter disposed of in 

public bins may blow out or spill from an overfull bin; household waste can become scavenged by 

wildlife, which can result in litter dispersing into the environment. In these examples, the individual 

has perceived they have disposed of their litter correctly, yet factors after the point of disposal (e.g. 

wind, wildlife) have caused that litter to enter the environment (unintentional littering). Further 

unconscious littering, where consumers dispose of waste next to an overfull public bin (rather than 

taking the item with them/finding a less full bin) is anecdotally cited as a factor influencing 

environmental litter. Further research is recommended to address the knowledge gaps rand quantify 

litter emitted via unintentional and unconscious routes.  

Local, regional and national assessments utilising standardised monitoring methods and modelling 

approaches are required to yield quantitative data in the following topics (i-ii), to establish the major 

sources and pathways of litter emissions within the UK which will inform where targeted interventions 

could be implemented. 

i) Quantify the sources of litter emanating from different environments and land use types 

in the UK. This would be particularly valuable for industrial and agricultural sources which 

are lacking data, as well as more enable a detailed investigation into litter in rural and 

recreational areas.  

ii) Assess the comparative role of different pathways (e.g. wind, wildlife scavenging, river 

transport, flooding and other weather events) at distributing terrestrial litter into the 

marine environment and elucidate how these may vary for different sources of litter and 

regions of the UK. 
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Figure A1. A framework illustrating the numbers of peer-reviewed studies discovered through the literature search process for each broad research area 

and the number of records identified through other sources. 
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Table A1. Summary and examples of the definitions of sources, mode of littering, transport mechanisms, and pathways of litter into the (marine) environment 

adopted by different organisations and reports. 

Report/publication  & 

reference 

Terrestrial source: description and 

categories given 

Mode of littering Transport  Pathway 

Marine Strategy Framework 

Directive, Technical group on 

Marine Litter 

 

(Veiga et al., 2016) 

The economic sector or human activity 

from which litter originates. 

e.g. public; coastal tourism; waste 

management; 

The mechanism or the way in which 

a given item leaves the intended 

cycle and/or enters the natural or 

urban environment. 

e.g. improper disposal, littering, 

overflowing bin 

Physical and/or technical means by which 

litter enters the marine environment. e.g. 

sewage system, river, wind, direct input 

OSPAR, beach monitoring 

guidelines 

 

(OSPAR Commission, 2010) 

OSPAR uses indicator items from different 

sources, e.g. Sanitary and sewage waste; 

tourism & recreation;  

Not recorded Not recorded 

Marine Conservation Society 

 

Public related;  fishing-related; sewage-

related; fly-tipping; medical; non-sourced 

 Not recorded Not recorded 

(DEFRA, 2019d) land-based (e.g. rivers; wastewater 

discharge, landfills; industrial, fly tipping), 

and sea-based sources (e.g. fishing and 

shipping) 

Accidental release/loss; Illegal 

releases; Deliberate release; 

Uncontrolled releases 

wastewater discharge; urban storm-

water drains and combined sewer 

overflows; surface and sub-surface 

runoff; atmospheric transport; wind 

blow; rivers 
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14.1. Results from the structured interview 

14.1.1. The perceived effects of weather on litter 

When asked if they thought weather had any effect on litter, several respondents stated that wind 

was a big factor in their area, primarily dispersing waste intended for recycling, or lightweight plastic 

items. They identified certain areas of their city were more problematic than others and attributed 

this to those areas receiving more wind (along with the presence of more litter in lower socio-

economic areas). One respondent indicated that their authority had changed the type of container for 

household recycling, as the small boxes which were used for plastics would blow over on very windy 

days and there would be a “noticeable increase of plastics in the sea on recycling days…. it was literally 

Armageddon when the wind was strong, it’d blow over and then you’d see things like household 

cleaning and washing liquid bottles, that you normally wouldn’t see as beach litter, on the beach” 

(unintentional littering). The introduction of mixed recycling wheelie bins by the authority has seen a 

“dramatic reduction in the amount of visible litter on the streets after a recycling day; it’s had the 

desired effect”. Within a different area, changing to a monthly collection for card/paper recycling has 

made the bins heavier and has stopped them blowing over when they are put out for collection. Wind 

was also mentioned as a factor distributing litter in rural areas, where a lot of old litter is found in 

bushes/hedgerows. 

Several respondents indicated an increase in public littering during sunny weather, in particular on 

weekends and bank holiday. This increase in footfall was reactionary to the sunny weather and gave 

local authorities little time to anticipate and ensure extra staff were in place. People bring more food 

and drink to the beach in sunny weather, which isn’t in re-usable containers so they have no intention 

of taking it with home, stated one respondent, adding “the increase in litter is staggering, the bins are 

filled and misused”. 

It was also noted that in sunny weather, the smells emanating from food contained in residual 

household waste or from food residues on items intended for recycling (where packaging wasn’t 

cleaned correctly), may increase the rate of scavenging by wildlife; this was particularly problematic 

where authorities used sacks rather than bins to contain household waste.  

One interviewee stated “if it’s wet and people go to a drive-through, they’ll go to sit somewhere and 

dump a whole bag of [to-go food] out the [car] window” (intentional littering). 

An individual from a coastal authority stated that they have issues when there is a storm and the 

utilities cannot cope with the amount of rainwater, causing the system to overflow and discharge grey 

and black water into the sea. This resulted in quantities of “sanitary waste, wet wipes and cotton buds” 

washing on the beach. They stated that recently the council has spent a lot of money on new storm 

drains and while it was too early to tell what effect this had had, they were optimistic that “there 

wouldn’t be as many instances where we have a big flush out and part of it comes back ….But this 

used to be a regular occurrence, sometimes it looked like a bin wagon had emptied its contents on 

the beach”. 

A member of a rural council indicated that prolonged exposure to sun can break down farm plastic 

waste (e.g. silage wrap) into smaller pieces which makes them more mobile and more easily picked 

up by wind or washed into water courses. 
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14.1.2. The perceived effects of wildlife and domestic animals on terrestrial litter 

Participants were asked a series of questions related to the interaction between wild and 

domesticated animals with kerb side and on-street bins. The majority of respondents indicated that 

seagulls were the primary animals scavenging at litter (although the perceived frequency differed 

between interviewees), one individual also remarked that they had observed rooks tearing waste bags 

open (unintentional littering). Within some of the urban regions foxes, squirrels and rats were 

identified as the main scavengers, while foxes in rural areas did not contribute a problem. Only one 

respondent indicated that domestic animals (cats) scavenged household bins. 

One respondent stated that seagulls were a substantial problem ripping open side-waste [waste which 

is placed for collection outside (by the side of, or on top) of the normal container] and residual waste 

bags put out for kerb side collection and in certain areas close to the seafront where “every street you 

go down has bags ripped open by seagulls”. They went on to say that in their opinion seagulls have 

the largest contribution to daily and annual quantities of litter released to the environment caused by 

the bags being ripped open. Once the bags are raided and the litter becomes uncontained there is a 

much greater challenge to clear this up as it “becomes scattered and it’s blown by wind and attacked 

by more animals”. Other respondents stated similar observations, where food waste which is 

contained within a plastic liner, or waste for recycling which is not cleaned appropriately are 

frequently raided, dispersing the contents  which can be carried by the wind or which may go into 

guttering and enter the waste water system. 

One council member stated since they introduced separate food waste collection the number of 

refuse sacks being scavenged had reduced.  

Lidded bins for household waste were reported to reduce the frequency of seagull raids, with bins 

only being raided if the bins were overfilled and the lids would not close completely. The re-design of 

on-street bins has also “played a big part in keeping vermin attacking litter down” and now seagulls 

can only get at litter which has fallen out of the bins from people overfilling them. One respondent 

said that during summer months the frequency of bag of litter improperly disposed of next to on-

street bins increases, which were often torn open by seagulls, and consequently during early morning 

patrols employees would often spend “quite a bit of time picking up stuff that was in a black bag but 

is now all over the promenade”. 

One council employee had noticed increased seagull attacks during their breeding season, and 

another noted a shift in the behaviour of gulls in line with changes to the area’s waste management 

practises. They stated that since the introduction of wheelie bins for recycling and residual domestic 

waste, which are sorted at an indoor facility, the amount which gets landfilled has drastically reduced. 

Now that the landfill site is not being used the breeding and feeding grounds for the seagulls, they 

“have moved more inland, so now every property in the area I live in has seagulls nesting in the 

chimneys and they are tearing the side-waste bins…all over residential areas”.  

Overall, the perceived effect of wildlife scavenging varied considerably, with some respondents 

indicating this was a frequent and major problem in their region, while others considered that while 

it was uncommon for scavenging to occur, incidents did generate considerable litter released in to the 

environment. 
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14.1.3. The perceived effect of one-off events on litter 

Individuals employed within kerb side collection stated that people just had a lot more rubbish out 

following one-off events (such as Christmas, bank holidays). To combat the increased waste over 

Christmas the authority deploys extra crews and wagons, but for other one off events like street 

parties no extra provision are made which can be hard to manage larger volumes of waste.  

Several respondents indicated that while planned one-off events generate more waste they are tightly 

controlled and developing a waste plan including extra bins and post-event litter picking is required 

to obtain the necessary event licence. All stated that they perceive these measures as “very effective” 

ensuring litter does not remain in the environment, however acknowledge the challenges are caused 

by wind-dispersal. They identified that problems arose where there were non-authorised or ‘pop-up’ 

events which may get quite large in size and generate large amounts of litter for which additional 

support (i.e. provision of extra bins) has not been provided. Additionally, the council may not have 

advanced notification for some events organised by local schools, churches or organisation etc. which 

may pose litter challenges after the event. 

One respondent stated that routine river monitoring enabled them to identify a direct link between 

the levels of river litter and local football matches, presumably dropped by supporters walking through 

the city on their way to and from the match.  

One respondent commented that they were looking into biodegradable fireworks shells (see section 

10) for their annual display. 

 

14.1.4. The perceived effect of public behaviour on litter and littering 

Public behaviour was cited by the majority of respondents as the biggest influencing factor for litter 

emitted into the environment over a daily and annual cycle. Slightly different aspects of public 

behaviour were identified as influencing factors by the respondents, including the sheer volume of 

litter generated by people, the general attitude of people to not dispose of waste correctly, failure to 

recycle correctly, the misuse of household and on-street bins, general littering and the seasonal (i.e. 

summer) influx of people to certain areas. Residential areas (particularly low socio-economic areas), 

around cafés serving food and drinks to-go, at the entrances/exits to public transport (e.g. subways) 

and at ‘attractions’ such as the seafront/promenade and local beauty spots were all cited as having 

particularly high levels of litter and littering behaviour.  

Several respondents indicated that litter on roadsides was common in their area from people throwing 

items from the windows of moving cars, or from goods not being secured adequately and falling from 

commercial vehicles. Removing roadside litter is extremely challenging, particularly on arterial roads 

where substantial road closures are required for safety. This can result in litter being left on the 

roadside for long periods of time, causing aesthetic issues but also this can cause the litter to disperse 

further into the environment.  

 

On-street bins and those in public areas  

The majority of council employees interviewed stated that on-street bins are overfilled and/or 

misused by nearby houses, holiday houses/chalets and in some cases local businesses, who 
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inappropriately use on-street bins to dispose of their refuse. In instances where bins were already full, 

respondents commented that member of the public still stuff bags in the mouth of the bin even when 

it’s spilling out, leave bags of litter next to the bins (unconscious littering) (Figure 4). One respondent 

stated “there’s plenty of bins out there, but they’re not being used correctly” while another estimated 

that in certain areas ~60% of on-street bins were overfilled and consequently had litter spilling out of 

them. Overfull bins were noted to be a particular issue at ‘pinch-points’ like car park or promenade 

entrances and near to to-go food vendors, where bulky-packaging such as fish and chip containers, 

quickly filled litter bins. They indicated that litter spilling out of on-street bins could be raided by 

seagulls, further exacerbating the litter problem (see section 14.1.2).  

Uncontained litter along with the contents of on-street bins are collected by street-cleansing teams, 

however challenges were identified in removing litter lying within ‘non-adopted’ residential areas 

which are privately, rather than council, owned. One council employee also identified that in certain 

areas having street-cleansing teams work full days over the weekends, which are busier than 

weekdays, could help manage the volumes of litter and the likelihood of items escaping from overfilled 

bins. 

One respondent stated that there can be problems with people raiding bins, especially overfilled 

public clothing recycling bins. 

Several respondents emphasised that the majority of people do use bins and should receive credit for 

disposing of litter appropriately. 

The challenges to monitor and adequately remove litter from bins in rural areas or remote beauty 

spots was emphasised by a few respondents. They also stated that there are less frequent litter picking 

in rural areas than compared to town centres, and in certain locations caged vehicles cannot access 

the areas where bins are situated to collect the waste. 

Fly-tipping (intentional littering) was identified as a challenge, particularly in rural areas where there 

are no street lights or surrounding houses to witness the illegal activities. The respondent stated that 

both public/household and industrial waste gets dumped, particularly asbestos-related material which 

has a high cost to dispose of appropriately. One authority investigated several cases where people 

employed to removed waste had illegally fly-tipped this on country lanes.  Within another authority a 

pilot was run to provide free waste removal, they found that this did not lower fly-tipping rates and 

conclude that fly-tipping is largely not due to financial cost of disposing of waste, but more likely 

people wanting to dispose of waste as fast as possible.  
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a) b) 

  

Figure 4. Examples of overfilled litter bins (a), with additional bags of waste improperly disposed of 

and piled up at the base of the bin (b). Images supplied by the Cornish Plastic Pollution Coalition. 

 

Domestic and commercial waste  

All respondents commented that there was more litter and littering in lower socio-economic 

residential areas where they generally felt “people don’t care about their area and have no interest in 

recycling”. Littering issues with houses in multiple occupation (HMOs) which have limited/no 

individual bin storage and subsequently use shared bulk bins or sack collections were widely cited by 

respondents. Common problems stated included dumping side-waste (unconscious littering), bins 

becoming over filled and people coming from elsewhere to use these bulk bins causing them to fill too 

quickly.   

“Contaminated bins are a problem” remarked one respondent, “there can be over 200 contaminated 

bins in just one area, that’s common”, they elaborated that if a bin is contaminated containing a 

mixture of recycling and general refuse the waste contractors will not take them. They said this causes 

a knock-on effect with people putting their waste in the bins of neighbours. The contractor will leave 

an explanatory sticker on the bin and in some cases will send a letter outlining the issue and will empty 

the contents so the household can start afresh but “there’s a high re-offending rate”. Where 

contaminated bins become full or have been confiscated due to repeated misuse, the residents “have 

to get rid of the waste some other way. Usually just throwing bags over the wall”.  

Enforcement teams will investigate illegal dumping of this kind, but this rarely leads to conviction. The 

respondents called for more education for residents, more enforcement for waste crime and 

increased responsibility of the owners of social housing to ensure their residents do not cause fly-

tipping or littering offences.  

One respondent stated that they estimated ~25% of the bags and bins they encountered during their 

kerb side collection rounds have waste spilling out of them, but this could vary depending on the day. 

They attributed the spilt litter to bags being overfilled and the sheer volume of waste being disposed 

of, as well the public putting their bins out too early the day before collection which gave more time 

for animals to tear the bags. When asked what operatives would do about litter spilling from bags, 

they stated that the advice they receive is varied and largely dependent on the manager on duty; “We 

don’t pick up any litter lying in the street, because you don’t know what it is”, and this waste would 

be collected by street cleansing teams. Conversely, a different respondent said that if litter was spilling 
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from bins (i.e. from ripped or wildlife scavenged bags) operatives would clear uncontained litter within 

a ~0.5 metres radius, they added, “if it’s a really windy day, they aren’t going to chase it down the 

street, but within reason”. All interviewees said that operatives had a duty to collect any litter which 

fell from the wagons or from bags which ripped during handling.  

Under the Environmental Protection Act businesses have a duty to securely store waste and dispose 

of it responsibly, however one respondent indicated that certain businesses did not comply, 

improperly disposing of commercial waste through duping, overfilling bins or putting out side-waste. 

These practises can cause the leakage of waste into the environment. Better enforcement and fixed 

penalties rather than waiting for prosecution, which can be a lengthy process, were suggested as 

mitigation measures. 

The proper separation of waste, cleaning items destined for recycling and not putting bins out too 

early before collection were all stated by the majority of respondents as measures which could reduce 

the chance of bags ripping/being scavenged and thus reduce litter entering the environment. 

 

14.1.5. The perceived effect of COVID-19 on litter/littering 

All interviewees remarked on the occurrence of PPE litter, which was not present on streets prior to 

the pandemic, but also commented that changes in people’s habits and life-style have influenced 

littering. For example, “More people had to stay in this country and [not go abroad] so are using 

beaches and parks more, and litter would build up more in these places”, and “before people would 

sit inside some of these big chains and eat and dispose of litter in there, now they can’t do that now 

so they’re hanging around anywhere to eat and disregarding the fact it is litter”. Particularly for to-go 

food contained in paper bags, “I think people think brown paper will go back into the environment, if 

they think at all. If people can’t sit in these places to eat, they are eating on the go more, and there 

isn’t always a street litter bin when they finish their food so they’ll just discard it anywhere”. 

A number of respondents indicated that there was “a large issue” with littering in recreational 

areas/beauty spots since delivery companies started providing a service during the pandemic to 

deliver take-away food directly to parks/beaches/picnic sites. One individual remarked “the amount 

of mess has increased 5-6 fold since that service has been available, that has contributed massively to 

the amount of litter that gets left behind” (intentional littering). Several respondents specifically 

mentioned extreme litter challenges following the relinquishing of the first UK lockdown in July 2020, 

“there was such a level of agitation and aggression in the public…the mountains of litter around the 

base of the bins got really out of hand and the traffic issues meant we couldn’t get collection vehicles 

to empty them”. Another local authority was emptying three 20-yard skips per day of waste, when 

normally they would only empty one per week. They attribute this vast increase in waste and litter to 

the exceptionally high numbers of people using their parks once lockdown restrictions were eased.  

While not strictly defined as litter in the scope of this report, several respondents indicated that they 

perceived that dog fouling had increased due to “people wanting to get out, so taking more 

opportunity to walk their dog” with particular sites (access points, coastal promenade, playing fields) 

identified as hotspots. 

Several respondents stated that it is harder to cleanse the streets and collect kerb side domestic 

waste, as there’s “more people home and more parked cars… we can’t get to the gullies”. One 

respondent indicated a combination of increased litter with operatives isolating and unable to work 

or off sick has affected “what we can do and how quickly we can pick up waste”. 
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Roadside traffic was stated to have decreased, especially during the first half of 2020, when there 

were far fewer vehicles on the road.  

Several respondents indicated the volumes of household waste had increased associated with people 

spending more time at home during the pandemic. One respondent noted that householders seemed 

more conscientious about dealing with their waste and disposing of it appropriately, than previously. 

They said that another positive was the number of people who had requested litter pick kits, adding 

that presumably they were keen to collect litter while taking their allocated exercise. All respondents 

indicated they had noticed an increase in fly-tipping in rural and urban/residential areas (intentional 

littering). One respondent indicated that during January – December 2019 there were 1417 fly-tipping 

incidents (~118/month), while this increased to 1499 during January – November 2020 (~136/month). 

A respondent commented that when tips were closed during the first UK lockdown (March – July 

2020), “people driving up [to the tip] were just dumping” their items, they went on to say that the 

land surrounding the tip was privately owned causing further issues with getting the fly-tipped items 

removed.  

 


