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Introduction

WRAP’s series of Market  
Situation Reports provide  
in-depth information on the  
latest economic, market and 
regulatory trends affecting the 
capture and recycling of key  
recovered materials. 

The previous update to the 
Plastics Market Situation Report 
was published in 2011. This  
report provides an update on  
key developments over the past 
few years. 

Significant improvements have been 
made by local authorities, the 
recycling industry and other parts of 
the supply chain towards achieving a 
circular economy for plastics. This 
includes a sharp increase in plastic 
bottle recycling, the introduction of 
mixed plastic recycling collections  
by the majority of local authorities 
(LAs) and light-weighting of plastic 
packaging by brands and retailers.

Amid concern that the UK may not 
meet future plastic recycling targets, 
the sustainability of recycled plastic 
end markets is a concern for brands, 
manufacturers, LAs and reprocessors 
alike. This report shows that there are 
a wide range of end market sectors 
and applications potentially available  
for UK collected plastic.

With over two-thirds of LAs collecting 
pots, tubs and trays (PTTs), finding 
sustainable end markets for these 
non-bottle rigid plastics is of particular 
concern. While recycling end markets 
are being developed for the main 
polymers, at the present time it is clear 
that used polystyrene (PS) packaging 
from the household waste stream is 
not currently recycled, and has little  
or no end market demand.
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Operation Green Fence (OGF), 
introduced in early 2013, resulted in 
stricter enforcement of Chinese 
import controls over the quality of 
recovered material imported into the 
country. Meanwhile, the slowdown in 
economic growth in China has raised 
concerns that growth in demand  
for recovered plastic from China  
may slow.

Recovered polyethylene terephthalate 
(PET) plastic bottles prices and mixed 
polymer plastic bottle prices have 
generally declined since 2011 due  
to lower oil and cotton prices and 
concerns about China’s enforcement 
of import controls. Meanwhile, natural 
high-density polyethylene (HDPE) 
bottle prices have remained relatively 
strong in comparison due to virgin 
HDPE production problems.

Plastics recyclers are particularly 
vulnerable to changes in market 
conditions, due to their position in  
the middle of the supply chain. Lack of 
control over input quality, availability 
and cost means that reprocessors are 
at risk of receiving lower quality 
material. They are also largely 
dependent on spot markets for selling 
their product, which can result in sharp 
fluctuations in revenue, and they face 
the risk that their product is substituted 
for virgin material.

Recycling infrastructure based on the 
ability to supply products to a wide 
range of end markets, and at low  
cost, are those businesses most  
likely to be resilient and robust in  
the current environment. 

Key themes
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Overall UK plastics arisings  
are estimated to be around  
3.7 million tonnes.1 Packaging  
is the main source of plastic 
waste arisings, accounting for 
approximately 2.2 million tonnes 
(59%) with non-packaging  
plastic estimated to be 1.5  
million tonnes.

Of the 2.2 million tonnes of plastic 
packaging arising in 2014 (Table 1),  
1.5 million tonnes comes from 
packaging used in the consumer 
sector (e.g. households) and 0.7 million 
tonnes is used in the non-consumer 
sector which includes commercial  
and industrial (C&I), construction and 
demolition (C&D) and agriculture. 

Of the total amount of plastic 
packaging arising around 1.5 million 
tonnes is estimated to be rigid plastic 
packaging (for example bottles and 
pots, tubs and trays), while the 
remaining 0.7 million tonnes is 
estimated to be films.2 

In terms of consumer plastic 
packaging 594,000 tonnes is estimated 
to be bottles, 525,000 tonnes are 
other rigids such as pots, tubs and 
trays (PTTs) and 414,000 tonnes are 
films. In non-consumer, there are an 
estimated 231,000 tonnes of bottles 
while PTTs account for 108,000 
tonnes and film is estimated at 
348,000 tonnes.

Table 1: Plastic packaging arisings, 20143  
(thousand tonnes)

Consumer LDPE/ 
LLDPE

HDPE PET PP Other Total

Bottles 1 188 397 5 2 594

Other rigid 7 27 278 114 98 525

Film 108 104 44 69 88 414

Total 116 320 719 189 188 1,533

Non-Consumer LDPE/ 
LLDEP

HDPE PET PP Other Total

Bottles 0 203 18 5 5 231

Other rigid 0 15 21 42 30 108

Film 297 3 9 31 8 348

Total 297 222 48 77 42 687

Total LDPE/ 
LLDEP

HDPE PET PP Other Total

Bottles 1 392 416 9 7 825

Other rigid 7 43 299 156 128 633

Film 406 108 53 100 96 762

Total 414 542 767 266 231 2,220

Sources: WRAP Plastic Flow 2014, WRAP Plastic Packaging Composition 2011

1. Plastics arisings

1  Plastics Europe 2014 estimate of UK plastic 
demand; assumes that plastic consumption 
equals plastic arising.

2   WRAP (2014): Plastic Flow; Other unpublished 
WRAP research.

3   Polymer composition estimates are applied  
to the table using WRAP (2011): Plastic 
Packaging Composition.
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The largest source of plastic packaging 
is the grocery retail sector, accounting 
for almost 1 million tonnes (or 43%)  
of plastic packaging arising in 2014 
(Table 2). Rigid plastic packaging 
accounts for around two-thirds of 
plastic packaging arising from the 
grocery retail sector.

The use of plastic packaging in the 
non-grocery retail sector is quite 
different from that in the grocery 
sector with plastic packaging use 
relative to turnover being around  
half of that in the grocery retail sector. 
Total non-grocery retail sector arisings 
are estimated at around 550,000 
tonnes with some 450,000 tonnes 
thought to be rigid plastic packaging.

In the non-consumer sector, plastic 
packaging arisings from C&I total 
around 625,000 tonnes with a 
relatively even split between film  
and rigids compared to C&D and 
agriculture where plastic packaging 
arising is almost exclusively film.

WRAP carrier bag data shows that  
9 billion carrier bags (including both 
single use and re-usable bags), 
weighing almost 69,000 tonnes were 
used in 2014 by customers of UK 
supermarkets. Since 2006 the number 
of bags has declined by 28% while  
the weight has dropped by 38%. 

The amount of virgin plastic used in 
carrier bags has fallen by 50% as a 
result of light-weighting and greater 
use of recycled content. 

As of 5th October 2015 all large 
retailers in England are required to 
charge 5 pence for all single use 
carrier bags. Similar laws in Scotland, 
Wales and Northern Ireland have seen 
demand for single use bags fall by 
around 80%.4,5

Table 2: Plastic packaging arisings by industry sector 
(thousand tonnes)

Rigid Films Total

Grocery retail 667 313 980

Non-grocery retail 452 101 553

Total consumer 1,119 414 1,533

C&D 0 50 50

Agriculture 2 11 13

C&I 337 287 624

Total non-consumer 339 348 687

Total 1,458 762 2,220

Source: WRAP

4  http://www.wrap.org.uk/2015_carrier_bag_
figures

5  Note that single use carrier bags are defined 
as packaging and are included in the overall 
plastic packaging arisings estimate.
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In 2013/14, UK LAs are estimated 
to have collected 500,000 tonnes 
of plastic packaging from the 
municipal waste stream (Table 3), 
almost 60% higher than the 
amount collected in 2008/09. 

The growth in plastics collections  
has been achieved by rapid expansion 
in LA household collection schemes.  
In 2008/09, 80% of UK LAs operated 
kerbside plastic bottle collection 
schemes. By 2014/15 this had risen to 
99% (Table 4). 

The proportion of LAs offering 
kerbside collections of non-bottle  
rigid plastic packaging has also grown 
strongly. From just 20% in 2008/09  
the proportion offering collections 
rose to an estimated 67% in 2014/15.6

The growth in municipal bottle 
collections resulted in an estimated 
57% of bottles being collected for 
recycling in 2014. The largest 
component of the municipal plastic 
bottle stream is PET with an estimated 
397,000 tonnes arising in the UK in 
2014. At current collection rates 
around 226,000 tonnes of PET bottles 
are currently collected for recycling  
by local authorities.7,8  

2. Plastics collection

Table 3: Plastics recovered from the UK municipal waste stream  
by source (2013/14, 2013 for Scotland)  
(thousand tonnes)

Kerbside Bring/CA Sites Total

England 387 36 422

Wales 30 6 36

Scotland 29 1 30

Northern Ireland 10 2 13

Total UK 456 45 501

Source: WasteDataFlow and WRAP estimates

Table 4: Local authority plastic collection schemes (2014/15)

Plastic Bottles PTTs

LAs Percentage LAs Percentage

England 321 98% 215 66%

Wales 22 100% 18 82%

Scotland 31 97% 23 72%

Northern Ireland* 26 100% 17 65%

Total UK 400 99% 273 67%

* NI local authorities were reduced from 26 to 11 from April 2015.  
Source: WRAP

6  This information represents WRAP’s best 
understanding of kerbside collections of 
plastics in the dry recycling stream being 
operated by LAs in the UK during 2014/15.  
Not all households within the LA may have 
access to a collection of this material. Schemes 
that are offered to less than 5% of households 
in the authority (or less than 3,000 households 
whichever is lowest) are not counted in  
this analysis.

7 Recoup Household Plastics Collection Survey.
8  It is important to bear in mind that these 

figures do not account for process loss from 
collection to recycling. In the case of recycling 
polythene film process loss is minimal, as 
roughly for every tonne collected only a couple 
of kilos of non polythene contamination is lost 
(Source: BPI).
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The second largest component of the 
municipal plastic bottle stream is 
HDPE with an estimated 188,000 
tonnes arising in the UK (including an 
estimated 115,000 tonnes of HDPE 
milk bottles). At current collection 
rates around 107,000 tonnes of HDPE 
bottles are collected by LAs. An 
estimated 90,000 tonnes of HDPE  
milk bottles were recycled in 2014,  
a recycling rate of almost 80%.9 

Almost 90,000 tonnes of PTTs were 
collected kerbside from the UK 
municipal waste stream in 2013/14 
(Table 5). The largest component  
of the non-bottle rigid plastic 
packaging stream is PET with an 
estimated 280,000 tonnes arising in 
the UK municipal waste stream. At 
current collection rates around 70,000 
tonnes of rigid PET packaging is 
collected by LAs. Rigid polypropylene 
(PP) packaging is the second largest 
component of the non-bottle rigid 
plastic packaging stream with an 
estimated 156,000 tonnes arising each 

year, of which 114,000 tonnes is 
thought to come from the household 
(84,000 tonnes or 70% of which is 
thought to be food contact). At current 
collection rates around 25,000 tonnes 
of rigid PP packaging is collected 
kerbside by LAs. 

Based on current collection rates 
around 20,000 tonnes of film is 
collected at the kerbside from the 
municipal waste stream compared 
with total municipal sector arisings of 
over 400,000 tonnes, a collection rate 
of under 5%. In contrast the collection 
rate from the non-consumer sector 
(including C&I and C&D) is much 
higher with around 60% being 
collected – around 210,000 tonnes 
compared with arisings of almost 
350,000 tonnes.

9 Source: Nampak/Recoup estimates.

Table 5: Plastics collected at the kerbside by plastic type  
(2013/14, 2013 for Scotland)  
(thousand tonnes)

Bottles PTT Film Total

England 299 73 15 387

Wales 21 7 2 30

Scotland 22 6 1 29

Northern Ireland 9 1 0 10

Total UK 351 87 18 456

Note: Data relate to the amount of material collected for recycling. 
Source: WasteDataFlow and WRAP estimates
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3. Packaging recycling

The amount of plastic packaging 
recovered for recycling has grown 
rapidly in recent years.

According to the National Packaging 
Waste Database (NPWD), around 
891,000 tonnes of plastic packaging 
was recycled in 2015, an increase of 
more than 50% since the previous 
Plastics Market Situation Report 
reported on data in 2009 (Chart 1). 
Based on the current plastic packaging 
arising estimate of 2.2 million tonnes 
this equates to a recycling rate of 40% 
in 2015.10,11

Plastic packaging compliance data 
shows that UK plastic packaging 
reprocessing has almost doubled since 
2010 to approximately 330,000 tonnes 
in 2015. In contrast exports of plastic 
packaging for recycling have grown 
much slower, by one-third to just over 
560,000 tonnes.

Chart 1: Plastic packaging recovery In mid-2015 Plastics 2020 and WRAP 
launched the Plastics Industry 
Recycling Action Plan (PIRAP) to help 
achieve both existing UK and future 
EU plastic packaging recycling targets. 
The primary purpose of PIRAP is to 
establish co-operation across the 
entire waste plastics supply chain, 
including local authorities, waste 
management companies, plastics 
reprocessors, compliance schemes 
and businesses obligated under  
the Waste Packaging Regulations. 
Through a series of agreed and  
co-ordinated actions PIRAP should 
ensure that an increasing volume  
of end of life waste plastics is 
successfully recycled into sustainable 
second life applications.

Source: Defra, NPWD and WRAP calculations

10 NPWD https://npwd.environment-agency.gov.uk/Public/PublicSummaryData.aspx
11  The plastic packaging recycling target for obligated companies in 2016 is 49%. It then rises by 2%  

per year until 2020.
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4. End markets

The largest end market for UK 
recovered plastic packaging in 
2014 was back into packaging, 
representing just over 60% (split 
40/60 between food/non-food 
contact packaging). The 
construction sector is estimated 
to represent 16% of end market 
demand, automotive 3% and 
others representing 19%. 

In turn recovered PET packaging 
represents just over one-third  
of the plastic packaging recycled 
in the UK, both HDPE and low 
density polyethylene (LDPE) have 
a 27% share while PP accounts for 
7%. WRAP research estimates 
that polystyrene (PS) recycling in 
the UK is negligible (Chart 2).

PET

An estimated 110,000 tonnes of PET 
packaging is recycled in the UK (14%  
of PET POM), including some 95,000 
tonnes of primarily clear PET bottles 
and around 15,000 tonnes of clear  
PET trays. The main UK end market 
application for PET is sheet 
(accounting for around two-thirds) 
with bottle to bottle accounting for the 
remaining one-third. Very little PET 
from UK plastic recyclers is thought to 
go into fibre applications (e.g. textiles). 

Those clear PET trays that are 
exported tend to be mixed with  
clear bottles and then exported to 
mainland Europe (where the main end 
applications are sheet, blow moulding 
and fibre) or Asia (primarily China).12 

Chart 2: UK recovered plastic packaging end markets, 2014

Source: WRAP
12  Petcore (2015): Post Consumer PET Recycling 

in Europe 2014 and Prospects to 2019.
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The main end market for recovered 
PET in China is fibre (around 80% of 
demand), with the remainder used in 
sheeting and strapping applications. 
Import restrictions in China and 
technical and processing issues 
relating to significant volumes of PET 
trays mixed with bottles suggest that 
this may not be a sustainable growth 
end market. Finally, black PET trays 
tend to go to residual/energy  
from waste as this cannot be 
effectively sorted.

WRAP research has examined the 
technical and financial feasibility of 
producing a flake and pellet from clear 
PET trays (approximately 90% of PET 
trays are clear with the remainder 
being black and other colours). 

The potential UK market for clear  
PET trays could be around 40,000 
tonnes per year but potentially much  
higher once economies of scale are 
developed. Sheet applications account 
for around 75% of the potential end 
market with coloured PET bottles, 
pipes, pallets, fibre and other smaller  
uses accounting for the rest.13

With no current end markets for 
separately baled clear PET trays there 
are no price indications. WRAP 
research estimates it could have a 
feedstock value (once processed into  
a flake) of around £190 per tonne if 
domestic UK markets develop. If its 
use leads to the substitution of 
recycled PET (rPET) bottle flake or 
virgin PET then the output value  
may be significantly higher.

HDPE

An estimated 90,000 tonnes of HDPE 
POM bottles is recycled in the UK  
(17% of HDPE POM). The largest end 
market for recovered HDPE in the UK 
is packaging (~80%) with other UK  
end markets including construction 
(mainly pipes), and to a lesser extent 
automotive industries. Strapping (used 
to wrap products in transit) and plastic 
products used in the construction and 
horticulture industry are thought to 
be stable UK end markets for the UK’s 
recovered plastic. 

Around three quarters of recovered 
HDPE is estimated to be natural  
(i.e. clear plastic milk bottles) with the 
remainder being coloured. Coloured 
HDPE bottles tend to be used in 
horticultural, construction and 
automotive products. 

Around 50% of recovered HDPE is 
exported. Due to good demand in  
the UK, very little coloured HDPE is 
assumed to be exported and so most 
of the recovered HDPE exported is 
natural. There is strong export 
demand for recovered HDPE for use  
in building applications (e.g. to 
manufacture pipes and sheeting)  
from China, Indonesia and Malaysia  
in particular. 

With limited sources of recovered 
natural HDPE globally (UK, US, 
Australia and New Zealand), changes 
in demand can have a significant 
impact on the price of natural HDPE 
bottles in the UK.

13  WRAP (2015): Developing end markets for  
PET PTTs.
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LDPE

An estimated 90,000 tonnes of LDPE 
packaging is recycled in the UK (22% of 
LDPE POM), the vast majority of which 
is film. The main end markets for 
recovered LDPE film is refuse and 
recycling sacks and the construction 
industry. 

Many UK manufacturers are 
understood to use recycled raw 
materials which have not originated 
from recovered UK packaging films. 
These have instead come from 
production waste, imported recycled 
LDPE pellet or polythene film products 
(not packaging), such as recovered 
agricultural films (silage stretch wrap 
and sheeting, polytunnel and 
greenhouse films, crop cover, etc.).

Much of the LDPE film exported 
(approximately 60% of that collected in 
the UK) is film from back of retail stores 
and supermarkets, typically grades 
70:30 through to 95:5. In the main 
export end market, China, recovered 
LDPE is typically used to manufacture 
film for use in packaging and 
agriculture. Demand for film from the 
agricultural sector can be highly 
seasonal, particularly in northern China 
with demand for agriculture film 
tending to rise in the run-up to the  
cold winter months. 

Recently, an increasing volume of 
recycled LDPE is going into other 
applications such as damp proof 
membranes, foamed LDPE products, 
car bumpers and pipes. Meanwhile, 
increasing demand for the UK’s 
recovered LDPE is understood to be 
coming from Eastern Europe where a 
number of LDPE film reprocessors have 
reportedly started operations recently.

PP

An estimated 23,000 tonnes of PP 
packaging is recycled in the UK  
(9% of PP POM). There is strong 
demand for recycled PP (rPP) derived 
from the packaging sector for  
non-food containers such as  
paint cans, horticultural, DIY and 
construction products and automotive 
components. Manufacturers in all 
these sectors use large volumes, they 
positively value recycled content and 
will pay close to virgin prices for high 
specification rPP.

However the packaging sector is the 
biggest user of PP and most of it needs 
to be food grade material (around 70% 

for food contact uses). Therefore as 
recycling rates of PP packaging waste 
increase over the coming years there  
is an opportunity to produce a food 
contact recycled PP (rPP) from this 
material that could be used to reduce 
the carbon impact of PP packaging.

Just under half of recovered PP bottles 
and trays are estimated to be 
exported, mainly to mainland Europe 
where, as in the UK, there is strong 
demand. Other than in mixed bottles, 
little recovered PP is exported to Asia 
due to both import restrictions and 
typically lower sales prices. 
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Food grade plastic

The choice to use recycled content  
in food packaging will always be 
dependent on tangible commercial 
grounds. Although food grade 
markets currently exist, for PET  
and HDPE in particular they remain 
just one amongst many competing 
markets for high quality  
recycled plastic.

The governing legislation for 
recycled plastic coming into contact 
with food is the Commission 
Regulation EU 2015/174. The 
purpose of this legislation is to 
establish the requirements to be 

met by plastic materials containing 
recycled plastic and intended for 
food contact.14 

The legislation is implemented and 
interpreted by the European Food 
Safety Authority (EFSA). EFSA 
guidelines require that at least 99% 
of the feed material for a food grade 
HDPE polymer recycling process 
must have been used for food 
contact in its first life. The equivalent 
guideline for food grade PET is that 
at least 95% of the infeed must have 
been used for food contact in its  
first life.

Manufacturers find recycled UK PP 
attractive as it has a consistent mix of 
pastel shades that enable easy 
transformation into brightly coloured 
moulded products. Some recyclers and 
waste management companies are 
trying to encourage manufacturers to 
move away from PS (where only a 
negligible amount is thought to be 
recycled) and use PP instead, increasing 
the ease by which the PTT fraction can 
be recycled. 

Combining data on plastic packaging 
placed on market (POM), the amount 
of packaging recycled in the UK and 
the recycled plastic end markets in the 
UK as well as the amount of plastic 
packaging exported for recycling 
results in the flow chart shown on 
page 14 (Chart 3). 

This section has described in detail  
the end markets for the UK’s 
recovered plastic packaging, however 
as can be seen in the diagram below 
almost 1.4 million tonnes still goes to 
disposable routes (energy from waste  
and landfill).

14  http://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=CELEX:32015R0174&from=EN
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Chart 3: Plastic packaging flow and end markets, 2014

Source: WRAP estimates
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Non-packaging/other	polymer	
end	markets

Approximately 370,000 tonnes of 
polyvinylchloride (PVC) was consumed 
in 2014 in the UK.15 PVC is often used  
in construction products such as 
windows and flooring to electrical 
products. Data from Recovinyl indicate 
that around 96,000 tonnes of PVC was 
recycled in 2014 (26% of estimated PVC 
POM).16 

The plastics fraction of waste electrical 
and electronic equipment (WEEE) is 
estimated to be 12%-16% for large 
WEEE (such as washing machines, 
fridges and televisions) and around 
30% for small WEEE (such as laptops 
and smartphones). Around 90,000 
tonnes of plastics embedded in WEEE 
was collected from the UK household 
waste stream during 2014. 

15  Applying Plastics Europe estimates of 
European PVC demand as a percentage of 
total plastic demand (10.3%) in 2014 to overall 
UK plastic consumption.

16  http://www.recyclingtoday.com/article/
recovinyl-vinylplus-uk-pvc-recycling
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One of the challenges in recovering and 
then recycling plastics from WEEE is the 
wide range of plastics (including ABS, 
PE and polyesters) as well as other 
materials within each product.17  

Meanwhile, an estimated 1.1 million 
tonnes of end-of-life vehicles (ELV) was 
recovered in the UK in 2013 of which 
900,000 tonnes was recovered for 
recycling.18 With 16% of a typical 
passenger car made of plastic, this 
suggests that around 144,000 tonnes 
of ELV plastics is potentially recoverable. 
In practice much of the ELV plastic is 
difficult to separate due to increased 
use of composites. 

ELV plastics comprise a wide range of 
polymers, the most common being PP 
(which is used in bumpers, wheel arch 
liners and dashboards), polyurethane 
(which is used in seat foam), ABS  
and nylon.

Recycling end markets for many of the 
more hazardous plastics recovered 
from WEEE/ELV (but also including 
other applications) is restricted by two 
sets of regulations; Restrictions of 
Hazardous Substances (RoHS) and 
Regulation on Registration, Evaluation, 
Authorisation and Restriction of 
Chemicals (REACh). 

Meanwhile under the Stockholm 
Convention, plastics containing 
brominated flame retardants  
(e.g. used in circuit boards and cabling) 
can no longer be legally exported out 
of the EU for recycling.

17  EA 2014 data and WRAP assumptions  
https://www.gov.uk/government/uploads/
system/uploads/attachment_data/
file/457524/LIT7676.xls

18  http://ec.europa.eu/eurostat

Sicut	Enterprises	Ltd

Sicut has the exclusive rights to 
proven technology that enables  
the manufacture of infrastructure 
products from recycled  
waste plastics.  

Recent approvals for its Ecotrax® 
recycled plastic railway sleeper,  
the impending European ban on 
creosote and growing demand for 
alternatives to timber sleepers  
has led Sicut to establish a UK 
manufacturing base. Sicut 
anticipates that it will utilise over 
25,000 tonnes of recycled plastic 
waste per annum by 2018/19 and 
that this will make a significant 
contribution to UK targets on 
sustainability, waste and landfill,  
as well as reducing the demand for 
imported hardwood. 

Unlike most of the output from the 
recycled plastic industry, Sicut’s 
products are not linked to the price 
of oil or virgin polymers.

This will not only deliver our 
customers’ expectations but also  
a much needed boost to the plastic 
recycling industry. The UK 
manufacture of Ecotrax® will  
bring inward investment, new 
advanced manufacturing, green  
jobs and local regeneration.” 

William	Mainwaring,	 
CEO, Sicut Enterprises Ltd.  
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UK	plastic	recyclers

The UK plastic reprocessing sector is 
currently experiencing significant 
change and uncertainty. The sector has 
been particularly affected by the sharp 
drop in oil prices since mid-2014  
(see section 6) and rising costs (e.g. 
electricity and insurance costs). The 
resulting impact on virgin and then 
recovered plastic prices has squeezed 
margins for many. Plastic recyclers are 
particularly vulnerable to changes in 
market conditions, due to their position 
in the middle of the supply chain. 

The quality, consistency and availability 
of recyclate coming through from 
collection and sorting can greatly 
impact the feedstock cost for plastic 
recyclers. Lack of control over this part 
of the supply chain means that 
reprocessors are at risk of receiving 
lower quality material.

Reprocessors are also dependent on 
spot markets for selling their product 
which can result in sharp fluctuations 
in revenue, while also being easily 
substituted for virgin material.  
That being the case it is those high  
cost operators, lacking diversified end 
markets, without the ability to switch  
to alternatives who are particularly 
vulnerable in the current price 
environment. 

There are estimated to be just over 200 
Material Recovery Facilities (MRFs) 
available to sort plastic from 
commingled dry recyclables in the UK 
(from both municipal and C&I sources) 
with a combined permitted capacity  
to sort plastic of around 1.2 million 
tonnes.19 UK plastic recovery facility 
(PRF) sorting capacity is estimated  
at 522,000 tonnes.20 

UK plastic reprocessing capacity (for 
both packaging and non-packaging 
plastic) is estimated at almost 600,000 
tonnes, including 340,000 tonnes of 
capacity able to reprocess bottles and 
175,000 tonnes of capacity able to 
reprocess PTT’s with the remainder 
focused on plastic film.21 

Any loss in UK plastic reprocessing 
capacity could result in a heavier 
reliance upon export markets for 
recovered plastic while also potentially 
making it more difficult to meet plastic 
packaging recycling targets.

19  WRAP estimates based on permitted sites  
and applying composition data.

20  A PRF is a facility set-up specifically to sort 
plastics by polymer type and/or colour.

21  Estimates are based on internal WRAP 
research and assumes that a number of 
reprocessors can switch between different 
plastic formats.
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The UK exported 791,000 tonnes 
of recovered plastic (both 
packaging and non-packaging 
plastic) in 2015, 21% of total 
plastic arisings. Although this 
represents an increase of around 
142,000 tonnes from 2013 it is 
down from a peak of 880,000 
tonnes in 2011 (Chart 5).  

In February 2013 the Chinese 
Government announced the 
introduction of Operation Green Fence 
(OGF), which aimed to reduce the 
amount of poor quality recovered 
materials imported into China. 
Specifically OGF has been focussed on 
the lower quality, higher contaminated 
plastics such as lower grades of LDPE 
film, PP bulk bags, mixed plastic grades, 
HDPE drums and metallised films.

China remains the dominant 
destination for UK recovered plastic, 
accounting for almost two-thirds of  
the UK’s exports. The UK’s reliance on 
China as the main export market has 
diminished significantly though. The 
proportion of UK recovered plastic 
exported directly to China/Hong Kong 
reached a peak of over 88% in 2009  
but has since declined to 64% in 2015.

A number of other South East Asian 
countries including India, Vietnam  
and Indonesia benefitted from the 
introduction of OGF by accepting  
more recovered plastic imports  
with increased levels of recycling 
infrastructure being developed  
(Chart 4). 

Other countries, in particular Malaysia, 
are thought to be primarily transit 
points for a basic level of sorting/
reprocessing before onward shipment 
to China, so the UK’s reliance on China 
is somewhat higher than the recovered 
plastic exported directly to China.22

22  The shipment of material to countries in South 
East Asia for processing and then onward 
shipment to China was being facilitated by a 
zero tax agreement between China and 
ASEAN Countries (Association of Southeast 
Asian Nations). With this tax arrangement the 
additional shipping costs involved were 
typically offset by import tax savings. 

5. Exports

Chart 4: Recovered plastic export 
destinations 2015
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Source: HMRC
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The introduction of OGF in early 2013 
led to a decline in non-packaging 
exports from just over 400,000 tonnes 
in 2012 to 219,000 tonnes in 2013 while 
packaging exports rose year-on-year to 
430,000 tonnes. Around 70% of the 
recovered plastic that the UK exports  
is packaging.

Chinese imports of recovered plastic 
remained low during the first half of 
2013, close to the lowest levels 
observed since 2008. Imports then 
rebounded strongly during the second 
half of the year. This is thought to have 
been partly due to more knowledge 
and confidence, on the part of 
countries exporting recovered plastic 
to China that they were sending 
materials of the correct type and 
quality. More recent evidence 
suggests that restrictions on film 
imports in particular (introduced  
as part of OGF) have been  
relaxed somewhat. 

Furthermore, China’s focus on moving 
towards a more consumer driven 
economy and away from manufacturing, 
the formalisation of its recycling sector 
and the introduction of circular 
economy policies and targets may 
mean that in future there is a  
growing availability of high quality, 
domestically available recovered 
plastic, reducing the demand for 
imports. Indeed, the growth in 
Chinese imports of recovered plastic 
appears to have slowed (Chart 6).

During the period 2009-12 import 
demand rose by 5%-10% each year. 
Following the onset of OGF in early 
2013 imports fell over 10% before 
growing slightly in 2014. More 
concerning is that import demand 
appears to have declined in 2015,  
with import tonnages down almost 
11% compared with 2014.

23  Split between packaging and non-packaging is calculated by taking total UK exports of plastic from 
HMRC and subtracting exports of plastic packaging as recorded by NPWD.

Sources: HMRC, NPWD

Chart 5: UK exports of recovered plastic23
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Chart 6: China recovered plastic annual import growth
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Looking at the trade in recovered 
plastic from China’s perspective the 
UK is the source for just under 7%  
of its recovered plastic imports.24 
Although this fell to a low of 5% in 
2013, it is broadly unchanged 
compared to 2009 levels. This is 
certainly a concern with respect to the 
UK meeting the EU plastic packaging 
recycling targets given that China can 
switch to other exporters of recovered 
plastic based on its preferences for 
price, quality and ease of 
transportation.

24 Based on 2015 trade data.
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Recovered HDPE plastic  
bottle prices tend to follow 
developments in virgin HDPE 
prices, (albeit with a lag) which, 
given that they are derived from 
oil are in turn broadly correlated 
with changes in the oil price. 

However, developments in virgin HDPE 
production from mid-2014 changed 
this relationship, resulting in high costs 
for packaging companies and an 
incredibly volatile, challenging market 
for many recyclers.

To recap, oil prices (Brent) were broadly 
stable between 2011 and 2014 in the 
range of $100-$120 per barrel. Oil 
prices then declined to below $50 (£33) 
per barrel in early 2015 and although 
briefly rebounding to around $60-$70 
per barrel they then settled near 
$30-$40 per barrel in early 2016.  

The drop in oil prices was due to  
a combination of supply and demand 
side factors. Firstly, US crude 
production increased rapidly as shale 
extraction techniques improved 
output. Secondly, the oil producer’s 
cartel known as the Organisation of 
Petroleum Exporting Countries (OPEC) 
responded to the drop in prices by 
pursuing market share instead of 
supporting the price, keeping the taps 
open. Finally, oil demand particularly 
from China and many other emerging 
economies also slowed.

As crude prices fell sharply during the 
second half of 2014, the price of virgin 
HDPE and natural HDPE bottles 
remained relatively strong (Chart 7). 

6. Plastic prices

Chart 7: Developments in virgin HDPE, natural HDPE bottle and Brent 
crude oil prices
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Virgin HDPE prices were supported  
due to a significant amount of virgin 
ethylene capacity being lost due to 
unplanned shutdowns. In addition a 
strike affecting many ports on the US 
west coast in late 2014/early 2015 may 
also have reduced exports of natural 
HDPE bottles from the US to Asia. 
Furthermore, production bottlenecks 
in Western Europe in early 2015 then 
acted to restrict the supply of virgin 
HDPE again, in turn resulting in high 
natural HDPE bottle prices too.

The dynamics affecting PET are similar 
to HDPE, but other factors such as the 
price of cotton are also an important 
market driver (Chart 8). PET is a 
substitute for cotton in the production 
of textiles. Cotton prices rose five-fold 
between early 2009 and 2011 as 
stockpiling of cotton by China and 
poor weather in cotton producing 
areas boosted prices. 

Chart 8: Developments in clear PET bottle prices versus cotton prices
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The cotton price has since fallen by 
more than two-thirds, as clothing 
manufacturers substituted cotton for 
polyester yarn (made from PET) and 
China stopped adding to its cotton 
reserves. The recent drop in the price 
of oil has also affected cotton prices - 
energy is a large input cost in cotton 
farming. Since 2011 virgin PET prices 
fell by 40% while clear PET bottle 
prices have declined by over 50% to 
around £100 per tonne in late 2015.

Sources: WRAP Materials Pricing Report, Thomson Reuters
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Mixed polymer bottle prices (typically 
a mixture of PET and HDPE bottles, 
and the grade most likely to be 
exported) were particularly affected 
by the introduction of OGF in  
early 2013. 

Prices fell from around £130 per tonne 
in March 2013 to almost £50 per tonne 
by mid-2013 as uncertainty over the 
degree of contamination that Chinese 
customs would allow reduced demand 
for the material (Chart 9). Mixed 
polymer bottle prices subsequently 
rebounded to around £80 per tonne 
by late 2013 as confidence amongst  
exporters returned.

Chart 9: Developments in recovered mixed polymer bottle prices
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LDPE markets have faced a mirror 
image of the HDPE market (Chart 10). 
Until early 2013 recovered LDPE 98:2 
film prices had tended to follow virgin 
LDPE. Since then they have diverged, 
with recovered film prices rising to a 
peak of £330 per tonne in late 2014, 
while virgin LDPE prices fell. A 
significant number of businesses that 
were originally both suppliers of LDPE 
scrap and customers for recycled 
LDPE pellet have recently installed 
their own recycling equipment. This 
effectively removed demand for pellet 
whilst at the same time also removing 
supply of LDPE from the market. 
Meanwhile, the expansion in LDPE film 
recycling in Eastern Europe increased 
demand for the UK’s LDPE film. Taken 
together this resulted in the 
divergence in prices.

It is important to note that all 
commodity markets move in cycles, 
and recovered plastic prices are no 
different. Recovered plastic prices 
have experienced sharp fluctuations 
before, back in 2001 and more 

recently around the time of the 
financial crisis in 2008/09. The sharp 
decline in oil prices since mid-2014 
should lead to increased demand 
growth for oil while also reducing the 
growth in supply, eventually setting 
the stage for the next rebound in oil 
prices. With virgin plastic prices closely 
related to underlying oil prices a 
recovery in oil prices should then be 
felt in virgin plastic prices too, followed 
albeit with a delay by recovered  
plastic prices.

Looking further out, the impact of 
European virgin plastic producers 
importing cheaper feedstock from the 
US (in the form of ethane, as opposed 
to the naphtha currently used by 
European manufacturers) on virgin 
plastic prices is uncertain. While lower 
feedstock costs may increase margins 
for those European petrochemical 
companies that can make use of 
cheaper ethane, it is unclear whether 
this will necessarily translate into 
lower virgin plastic prices and to  
what extent.

Chart 10: Developments in recovered LDPE 98:2 film and virgin LDPE prices
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7. Environmental benefits 

There are clear environmental 
benefits to producing plastic 
products from recovered plastics, 
compared with using virgin 
polymers and disposing  
of the product post-use via 
incineration or landfill. 

The main environmental benefit lies  
in the energy saved by avoiding the 
processes of oil refining and 
polymerisation of monomers. These 
are estimated to account for over 95% 
of the total energy consumed in 
plastics production.25

The estimated average net CO2 saving 
from recycling one tonne of plastic 
compared with landfill and 
incineration is lowest for PTTs, 
equivalent to 0.62 tonnes CO2.  
Film separately collected saves the 
equivalent of 0.83 tonnes CO2. 

Meanwhile, the environmental gains 
from recycling are higher for HDPE 
bottles (1 tonne CO2) than PET bottles 
(0.89 tonne CO2). The environmental 
gains are, however, heavily dependent 
on the level of contamination of the 
recovered plastics. Overall the choice 
of which polymer to use for packaging 
also has to be balanced, from an 
environmental point of view, with 
what it is trying to, i.e. protecting the 
product.26,27   

If all of the 456,000 tonnes of plastic 
packaging collected kerbside from UK 
households in 2013/14 (including 
351,000 tonnes of bottles, 87,000 
tonnes of PTTs and 18,000 tonnes of 
film) was recycled, it would save 
almost 400,000 tonnes of CO2 
equivalent emissions compared with 
landfill, which equates to taking 
around 125,000 cars off the road.

25  Source: US Environmental Protection Agency 
(EPA).

26  WRAP (2008): LCA of Management Options  
for Mixed Waste Plastics.

27  WRAP (2010) Environmental Benefits  
of Recycling.
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8. Bioplastics

Bioplastics are those derived, 
either partially or completely, 
from biomass sources. 

Any plastic however derived (bio or 
petroleum), that is manufactured/
altered in order to degrade at end of 
life could present a significant problem 
to conventional plastic recyclers,  
even if technically it remains fully 
compatible with its non-biodegradable 
equivalent in the actual recycling 
process. This is because the progress 
and rate of degradation is unknown, 
rendering the recycled polymer 
untrustworthy for any long term 
durable second life application.

‘Drop-in’ bio derived polymers that 
remain fully compatible with their 
petro-chemically derived equivalents 
in the recycling process (for example 
bio-PE and bio-PET) do not present a 
problem to plastic recyclers, so long as 
they are not also biodegradable. 

Bio derived polymers that are not fully 
compatible with their petro-chemically 
derived equivalents in the recycling 
process (such as Polylactic acid which 
is often made from corn starch)  
may be a problem for recyclers – 
irrespective of whether they are 
degradable or not.

Global production capacity of 
bioplastic is projected to increase from 
3.5 million tonnes in 2011 to nearly  
12 million tonnes in 2020. However, 
with global plastics production 
expected to reach 400 million tonnes 
in 2020, the market for bioplastics  
will remain small. 

Bioplastics are thought to have a 
negligible impact on global food supply. 
According to estimates from European 
Bioplastics, the amount of land 
devoted to supplying bioplastic 
feedstock totalled 0.6 million  
hectares in 2013, 0.01% of global 
agricultural land.28,29

28  nova-Institut GmbH (2013): Bio-based 
Polymers in the World Capacities, Production 
and Applications: Status Quo and Trends 
towards 2020.

29  European Bioplastics (2013): Bioplastics facts 
and figures.
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9. Conclusions

Significant improvements have 
been made by local authorities, 
the recycling industry and other 
parts of the supply chain towards 
achieving a circular economy  
for plastics. 

Over the past five years there  
has been a sharp increase in 
plastic bottle recycling, the 
introduction of mixed plastic 
recycling collections by the 
majority of local authorities  
and light-weighting of plastic 
packaging by brands and retailers. 
However, more needs to be done. 

The key challenge going forward  
will be in meeting EU plastics recycling 
targets. Looking further out, the 
European Commission’s Circular 
Economy package (launched in 
December 2015) includes a target for 
55% of all plastic packaging waste to 
be prepared for reuse or recycling by 
2025. In order to do this, more plastic 
bottles and PTTs will need to  
be collected and recycled. Achieving 
these aims is not going to be without 
its challenges, though. 

End market for recovered non-bottle 
rigid plastic packaging is a particular 
cause of uncertainty for brands, 
manufacturers, LAs and reprocessors 
alike. The whole supply chain needs  
to consider the environmental impact 
of the plastic being used for PTTs,  
the ability of plastic reprocessors to 
recycle it, and the sustainability of end 
market demand. At the present time  
it is clear that used polystyrene (PS) 
packaging from the household waste 
stream is not currently recycled, and 
has little or no end market demand.

WRAP is playing a role here in helping 
UK industry develop the technical  
and financial foundations for long-
term end markets to be developed.  
All stakeholders are important in  
this – both by providing confidence  
that there is the feedstock for 
manufacturers to use, and by ensuring 
that end markets will be developed 
and sustainable. However, as with  
all innovations this will take time to 
come to fruition.

The launch of the Plastics Industry 
Recycling Action Plan (PIRAP) is an 
important lever to help achieve both 
existing UK and future EU plastics 
recycling targets. PIRAP will establish 
co-operation across the entire waste 
plastics supply chain, and through a 
series of agreed and co-ordinated 
actions should ensure that an 
increasing volume of end of life waste 
plastics is successfully recycled into 
sustainable second life applications.

As the OGF illustrates, while export 
markets remain an important route by 
which the UK’s recovered plastic can 
be recycled, they are not without risk. 
Competition with other countries  
also exporting recovered plastics, 
uncertain legislation, enforcement 
practices in China and other end 
destinations and the prospect of 
export markets showing a growing 
reliance on domestically sourced 
material means that the risks are high.
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The impact of the fall in the oil price 
since mid-2014, its effect on virgin and 
recovered plastic prices, and the 
impact on the economics of plastic 
recycling are significant concerns. 
However, all stakeholders in the 
plastics industry need to look  
past recent volatility. As with all 
commodities, markets tend to move  
in cycles and the plastics recycling 
industry is no different. 

Plastics recyclers are particularly 
vulnerable to changes in market 
conditions, due to their position in the 
middle of the supply chain. Lack of 
control over input quality, availability 
and cost means that reprocessors are 
at risk of receiving lower quality 
material.

Reprocessors are also largely 
dependent on spot markets for selling 
their product, which can result in 
sharp fluctuations in revenue, while 
also risk being easily substituted for 
virgin material. A business model 
based on the ability to supply 
products to a wide range of end 
markets, and at low cost, is most  
likely to be resilient and robust in the  
current environment.
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10. Glossary

ABS Acrylonitrile butadiene styrene

C&I Commercial and Industrial

C&D Construction & Demolition

CO2 Carbon dioxide

EA Environment Agency

EEE Electrical and electronic equipment

EFSA European Food Safety Authority

ELV End-of-life vehicle

HDPE High Density Polyethylene

HMRC HM Revenue and Customs

LA Local Authority

LDPE Low Density Polyethylene

LLDPE Linear Low Density Polyethylene

MRF Materials Recovery Facility 

MPLF Mixed Plastic Loan Fund

NPWD National Packaging Waste Database

OGF Operation Green Fence

OPEC Organisation of Petroleum Exporting Countries

PE Polyethylene

PET Polyethylene terephthalate

PIRAP Plastics Industry Recycling Action Plan

PRF Plastics recovery facility

PRN Packaging Recovery Note

PERN Packaging Export Recovery Note

PP Polypropylene

PS Polystyrene

PTT Pots, Tubs and Trays

RDF Refuse Derived Fuel

REACh  Regulation on Registration, Evaluation,  
Authorisation and Restriction of Chemicals

RoHS Restrictions of Hazardous Substances

PE Polyethylene

POM Placed on the market

PP Polypropylene

rHDPE Recycled HDPE

rPET Recycled PET

rPP Recycled PP

WDF Waste Data Flow

WEEE Waste electrical and electronic equipment
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