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Summary 

This report presents the results of Task 1.2 of the PacKnoPlast project. Task 1.2 shall map and characterise 

the different options for waste management alternatives for post-consumer plastic packaging regarding loss 

of plastic throughout the value chains and quality of the plastic reaching the recycling plants. This report is 

the deliverable from Task 1.2. PacKnoPlast focusses on plastic packaging for food and thus the discussion and 

work presented in this report also has this focus. 

The best available knowledge about the value chain for plastic food packaging in Norway and potential losses 

of macro- and microplastic from this value chain are presented, based on a literature study and a mass -

balance analysis. In addition, a description of the parameters influencing the quality of the plastics reaching 

the recycling plant is given. NORSUS has not gathered new data, but based this report on existing data 

sources. 
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1 Introduction 

This report has been written as part of the PacKnoPlast research project (Research Council project number 

299326). The PacKnoPlast project focusses on plastic packaging for food products.  This report is a deliverable 

from WP1, Task 1.2, which is described as follows: 

T1.2 Map and characterise the different options for waste management alternatives for post-consumer 

plastic packaging regarding loss of plastic throughout the value chains and quality of the plastic reaching the 

recycling plants (Østfoldforskning now NORSUS). 

The research question to answer is: What are the potential losses of plastic packaging (both as macro- and 

microplastic) throughout the value chains for plastic food packaging in Norway? 

This report presents the best available knowledge about the value chain for plastic food packaging in Norway 

and potential losses of macro- and microplastic from this value chain. This first chapter presents the 

terminology used in the report. The second chapter presents the plastic leakage over the value chain in 

Norway, as presented in the literature. Because the data is quite scarce, a mass balance analysis was 

attempted, with the aim of filling the data gaps. This work is presented in the third chapter. The fourth 

chapter gives a description of the parameters influencing the quality of the plastics reaching the recycling 

plant. The fifth and final chapter discusses the findings of this task and suggestions for further work. 

NORSUS has not gathered new data, but based this report on existing data sources.   

1.1 Terminology 

As described above, this project concentrates on plastic packaging for food, which is only a fraction of the 

existing plastic products, as illustrated in Figure 1 (Plastics Europe,2019). The figure below presents the types 

of polymers (PET1, PP2, PS3, PVC4 etc on the x-axis are all different types of polymer) used for different product 

segments (e.g. packaging, building and construction, electronics and electrical etc.).  

 

1 Polyethylene terephthalate 
2 Polypropylene 
3 Polystyrene 
4 Polyvinyl chloride 
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Figure 1: Plastics demand by segments and polymer types in 2018 (Plastics Europe, 2019) 

Plastic packaging is used to contain a product and can have several functions, e.g. protect, preserve, store 

and enable transport. It is important for the reader to be aware that Single use plastics are not synonymous 

with plastic packaging for food products. Even though many food packaging products are single use products, 

there are reusable packaging products for food (e.g. Tupperware and reusable transport packaging). It is also 

the case that many single use plastic products are not packaging, e.g. nappies and cotton buds.  This is 

illustrated in Figure 2.  

 

Figure 2: Illustration of plastic food packaging and its relation to single use plastics and plastic packaging used in Norway 
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2 Plastic leakage along the value chain 

Plastic leakage can arise along the entire value chain, either as macroplastics, or as microplastics. This chapter 

presents these two types of plastic losses, their sources and where they can arise in the value chain.  

2.1 Macroplastics  

Macroplastics are plastic items that are larger than 5 mm in diameter (Cole et al., 2011).  

UNEP (2016) mapped the pathways of macroplastic losses into the ocean (Figure 3). The report differentiates 

between products with short and long lives. Short-lived products will most likely reach the ocean through 

wastewater, waste management or littering. Long-lived products most likely reach the ocean through the 

waste management system or through littering.  

 

Figure 3:  Pathways for macroplastics from land-based sources. (UNEP, 2016) 

In 2017 Keep Norway Beautiful assessed plastic pollution in freshwater, along streams and lakes. The report 

concludes that littering of personal goods and products was the most important source of waste. Waste from 

industrial sectors, from the consumption sector and from businesses stood for about 20% of the littered 

items (Hold Norge Rent, 2017). Waste treatment is also an important source of littering to freshwater (Horton 

et al., 2017).  

This overview shows that the losses of macroplastics occur during the use phase or the waste management 

phase of a product.  
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2.2 Microplastic  

The Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection defines microplastics 

as ‘plastic particles <5 mm in diameter, which include particles in the nano-size range’ (GESAMP, 2015). Their 

origin can be from both primary and secondary sources, as defined by Cole et al. (2011). Note however, that 

there is no internationally agreed definition of nano- and microplastics (VKM, 2019).  

Primary sources are direct sources of microplastic loss to nature (e.g. particle losses during the production of 

pellets and their industrial use). They can also be microplastics used as product ingredients (e.g. in cosmetics). 

Secondary sources are larger products that are fragmented into smaller pieces of plastic. Secondary 

microplastics occur for instance due to exposure to UV radiation or mechanical abrasion. They will usually be 

washed out in wastewater and reach nature through rivers and lakes (UNEP, 2016). Environmental factors 

such as sunlight and temperature in combination with the polymer's properties (size, density) will affect how 

quickly fragmentation will occur (Auta et al. 2017). 

The main sources of microplastics in Norway (Sundt et al., 2014) and globally (Boucher and Friot, 2017) are 

presented in Figure 4.  

 

Figure 4:  Sources of primary microplastics  

Tyre wear (“dekkslitasje”) is by far the most important source of microplastics in Norway, followed by 

granules from artificial turf (“granulat fra kunstgressbaner”), paint (“maling”), textiles (“tekstiler”) and pellets 

from plastic production. Cosmetics (“kosmetikk”) account for only a negligible proportion of the prima ry 

microplastics loss. Globally, the ranking differs. Textiles are the largest source of microplastics, followed by 

tyre wear, city dust, paint, cosmetics and pellets. These studies show that losses of microplastics happen 

mainly during the use phase of a product.  

EFSA (2016) and VKM (2019), among others, concluded that data available for microplastics in the 

environment were mainly qualitative, and that quantitative data are very limited. In addition, there are 

serious difficulties in data comparisons, due to methodological differences and limitations. According to VKM 

(2019), many different approaches are used to study microplastics, depending on the matrix of interest. 

There is no consensus about how data for particle sizes and concentrations is reported  across studies (i.e., 

metrics). There is a high level of uncertainty about the quantities of microplastics in the environment, due to 

lack of robust estimates and regional reporting differences. 
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2.3 Plastic leakage along the value chain for food plastic packaging 

The aim of this chapter is to provide information about the leakages of food plastic packaging along the value 

chain. A simplified flowchart of the value chain for food plastic packaging is illustrated in Figure 5. In theory, 

leakages could occur at and between every value chain step.  

 

 

Figure 5:  Simplified flowchart of the plastic leakage along the food plastic packaging value chain 

 

A literature study was performed to identify the value chain steps where leakage of plastic packaging has 

been shown to occur, as well as any data quantifying leakage. The documented leakage flows are marked 

with red arrows in Figure 5. 

Jambeck et al. (2015) provided a general worldwide inventory of plastics entering the marine environment. 

They proposed two principal sources – mismanaged waste such as that ending in dumps or uncontrolled 

landfills, and litter.  

The former is thought to account for over 90% of marine plastic worldwide, mostly stemming from 

developing economies with large coastal populations and poor waste management infrastructure. For 

countries such as Norway, with well-developed waste infrastructure, the mismanaged waste level is 

estimated to be negligible, and litter constitutes the only source of marine plastic (Jambeck et al., 2015). The 

waste management phase is hence not assumed to be an important source of plastic leakage for food 

packaging.  

 

Littering arises in the use phase. Littering could in theory concern all plastic products. However, the literature 

shows that littering is highly product dependent. In fact, plastics arising in controlled environments 

(commercial or domestic premises) are much less vulnerable to littering than plastics in relatively 

uncontrolled environments, which are characteristic of on-the-go products in particular - see Roper and 
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Parker (2006); Muñoz-Cadena et al. (2012); UNEP (2018). Schultz et al. (2013) conducted a large-scale 

observational study covering the littering behaviour of nearly 10 000 individuals in the United States, across 

a wide range of outdoor locations. They concluded that a range of items which could broadly be placed in 

the on-the-go category are the most often littered. The findings of Elliot et al. (2018) confirm these 

conclusions. The following single-use plastic items as the most prevalent: beverage bottles, caps and lids; 

cotton bud sticks; very lightweight plastic bags (e.g., for fruit); balloon sticks; fast food packaging (EPS and 

non-EPS); beverage cups and lids; straws and stirrers; lightweight plastic carrier bags; wet wipes; sweet 

wrappers; cutlery; drinks cartons; sanitary items.  

The pellet production phase can also be a source of microplastics leakage. However, it is very difficult to 

relate the microplastics to food plastic packaging, as pellets could be used to produce any plastic item. In 

addition, leakages from the production value chain step are not documented in the scientific literature but 

rather in media (example: https://www.oslofjorden.org/oppdatering-pa-plastutslippet/).  

The literature study shows that leakage of plastics from the food packaging value chain are most likely to 

stem from the use phase. However, this is highly product dependant, with on-the-go products being much 

more prone to littering than other products.   

 

https://www.oslofjorden.org/oppdatering-pa-plastutslippet/
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3 The Norwegian plastic value chain 

Because the plastic leakage data described in the chapter above was quite scarce, a mass balance analysis 

was attempted, with the aim of filling the data gaps. This chapter presents a description of the Norwegian 

plastic value chain, based on current state-of-the-art information.  

The plastics value chain is illustrated in Figure 6 (Mepex Consult, 2019). This reference attempts to quantify 

the flows in the value chain; first plastics in general, and then plastic packaging more specifically. A 

quantification of food packaging over the value chain was not possible, due to a lack of data. A n ewly 

published report from Deloitte commissioned by WWF also confirms “there is currently no complete 

overview over the total amount of plastic packaging put on the market in Norway” (Deloitte, 2020). 

The value chain for plastics in Norway, seen in a cradle-to-grave perspective, includes production of plastics, 

processing, the use phase, and the waste management phase. Loss of plastics can occur in all stages of the 

value chain. Each step will be presented independently in the following section.  

 

 

Figure 6:  Illustration of the plastic value chain (Mepex Consult, 2019) 

 

3.1 Production  

Worldwide plastic production was 359 million tonnes per annum in 2018 (Plastics Europe, 2019), of which 

Europe contributed to 62 million tonnes. Norway’s contribution to this is, however, not easily determined. 

The Norwegian plastic industry consists of about 200 companies covering EPS producers, composite 

producers, packaging producers and recyclers, pipe producers and polyurethane producers (Norsk industri, 

2019). In comparison with the other European countries, Norway’s contribution is quite small (Plastics 

Europe, 2019). 
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3.2 Consumption  

In total, 142 275 tonnes of plastic packaging were added to the Norwegian market in 2017 across all sectors 

(Prestrud et al., 2019). This figure is based on data provided by the members of Green Dot Norway. It is 

assumed that the majority of packaging introduced on to the Norwegian market is by members of the Green 

Dot scheme. This data is assumed to be the amount of plastic packaging put on to the Norwegian market, 

although this is known to be an underestimation (20-30% is the likely underestimation, Green Dot Norway 

2017).   

Figure 7 shows packaging added to the Norwegian market, split into a selection of industrial sectors. The food 

industry (næringsmiddelindustrien) uses the largest amounts of packaging (all material types, including 

plastic). 58 503 tonnes of plastic packaging, 40% of the total, was put on to the Norwegian market by the 

food industry in 2018. Note that this number includes all kind of packaging used in normal groceries, not only 

what consumers would class as food and drink packaging. It was not possible to identify amounts of food and 

drink packaging separately. 

 

Figure 7:  Amounts of packaging put on the Norwegian market in 2018, divided on sectors. Source: Prestrud et al. 
(2019) 

Deloitte (2019) presents a mapping of the value chain in the Norwegian context (Figure 8), differentiated for 

household plastics, business and the agricultural sector. The system starts with the amounts of packaging put 

on the market, including plastic packaging from households (108 681 tonnes), from business (68 486 tonnes), 

EPS (7 448 tonnes), dinking bottles (24 558 tonnes) and agricultural plastics (12 922 tonnes). These amount 

to 222 095 tonnes. Again, it can be assumed that the household plastic packaging mainly is food plastic 

packaging. Together with drinking bottles, this makes a total of 133 000 tonnes of food plastic packaging per 

year – being a figure close to the one presented by Prestrud et al., (2019). 
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Figure 8:  Mapping the value chain of plastics packaging in Norway. Source: Deloitte (2019) 

 

3.3 In use 

The total amount of plastics and plastic packaging found in circulation in Norway is very difficult to quantify, 

especially as many products have a long lifespan.  

A mass balance exercise was attempted on the values presented in chapters 3.2 and 3.5 in order to assess 

the amount of plastic packaging kept in the use phase. However, this resulted in negative numbers, showing 

that the data are not comparable (142 275 tonnes put on the market across all sectors (Prestrud et al., 2019) 

– 220 000 tonnes reaching the waste management stage (Miljøstatus, 2019)). The report from Deloitte (2019) 

did not quantify this life cycle stage: they assumed that the same amounts put on the market also reached 

the collection stage. If a 30% underestimation is assumed for the amount put on the market (see 3.2), then 

the mass balance gap reduces, but is still approximately 18 000 tonnes. 

Nonetheless, it can be assumed that products with a long lifespan, such as electric and electronic equipment, 

cars and buildings, tend to accumulate in the use phase, while products with a high throughput and a short 

lifespan, are mainly packaging.  

 

3.4 Collection  

In order to calculate the amount of plastic waste collected from Norwegian households, there are primarily 

two different sources of data in use.  
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The first source is packaging weighed at the collection facilities. This is compared to the amount of plastic 

packaging put on the market in Norway, reported by Green Dot Norway’s members. Green Dot Norway 

concludes that 46% of household plastic packaging put on the market by their members is collected for 

material recycling: 39,000 tonnes weighed at the collection facilities, from 84,733 tonnes (put on the market). 

The second source of data is pick analyses. This will include packaging brought on to the market by internet 

trade, border trade and actors that are not members of a producer responsibility scheme (“free-riders”). The 

data from pick analyses are therefore higher than the data from Green Dot members. This additional 

packaging is estimated to be 60 000 tonnes a year, which is equivalent to the difference between the 

amounts estimated by Deloitte (2019) and the Green Dot member data for packaging put onto the Norwegian 

market (Green Dot Norway, personal communication, 2020). Based on the data from Deloitte (2019, using 

the pick analysis approach) 35% of household plastic packaging is collected for material recycling. Note that 

collected amounts may include moisture and dirt, which can increase the weight of the collected plastic.   

Based on data from Green Dot Norway and KOSTRA, Raadal et al. (2016) calculated that approximately 90% 

of the Norwegian population is offered a sorting option for plastic packaging (data from 2014). Of those, 66% 

have a kerbside collection system, 12% have a deposit system (including deliveries to recycling centres), 18% 

have an optibag-system and 4% have a central sorting system, where plastic waste is collected together with 

municipal waste (ROAF).  

Deloitte (2019) quantified the options for collection of the 37 587 tonnes of plastic packaging waste collected 

from households in Norway, presented in Table 1 (data from 2017, based on pick analyses).  

Table 1: Household plastic waste collection options for plastic waste (based on Deloitte, 2019). 

Collection options Share of collected plastic packaging waste in Norway  

Kerbside 
collection (sorted) 

27 363 tonnes of plastic packaging (73%) is collected at the kerb, which is by far the 
most common system for sorted plastic waste in Norway.  

Deposit return 
system 

879 tonnes of plastic packaging (2%) is collected at deposit drop-off points.  

Central sorting  3 500 tonnes of plastic packaging (9%) is collected kerbside and taken to central 
sorting. This amount is not included in the “kerbside collection” category above.  

Optibag-solutions 3 997 tonnes of plastic packaging (11%) is collected kerbside and sorted by optibag 
technology. This amount is not included in the “kerbside collection” category above. 

Recycling centres 1 848 tonnes of plastic packaging (5%) is collected at recycling centres.  

 

It can be noted that the percentages differ between Deloitte (2019, using 2017 data) and Raadal et al. (2016, 

using 2014 data), but are in the same order of magnitude. Deloitte (2019) calculated the weight of the waste, 

whereas Raadal et al. (2016) calculated the share of the population offered a specific system: the difference 

between the values from the two sources may represent the efficiency of the different solutions. Central 

sorting comes out as the most efficient solution (9% of the total household plastic waste stemming from 4% 

of the population). 
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3.5 Waste management  

Once the waste has been collected, it can take different waste management pathways. Table 2 presents the 

amounts of plastic waste (both household and industrial) which were incinerated, recycled and landfilled in 

2017, based on data from Miljøstatus.no.  

Table 2: Waste management options for household and industrial plastic waste (calculations based on Miljøstatus, 2019) 

Waste management 
options 

Amounts by treatment option in 2017 

Incineration 84 000 tonnes (38%) 

Recycling 127 000 tonnes plastic were sent to material recycling (57%) 
86 190 tonnes of plastic waste were recycled (39%) 

Landfill 4 000 tonnes (2%) 

Others  6 000 tonnes (3%) 

 

Note that the amounts of waste sent to recycling do not equal the amounts of recycled waste. According to 

Miljøstatus (2019), there is a loss of 32% material in the recycling process. The loss varies according to the 

material type: it is higher for PS (30%) than for LDPE (22%) (Deloitte et al. 2019).  

Deloitte (2019) only quantified the waste management options for plastic household waste sent to material 

recycling. Of the 108 681 tonnes household plastic waste, 28 257 tonnes were sent to material recycling 

(23%), but 23 080 tonnes were recycled (21%). It can be noted that the amounts are much lower than the 

figures presented by Miljøstatus, which cover both households and industry.  

Deloitte et al. (2019) also presents the waste management options for different types of plastics ( 

Table 3) for 37 587 tonnes of collected waste (see Chapter 3.4).  

Table 3: Waste management options per plastic type for plastic packaging waste from household, business and 
agricultural sources (Deloitte, 2019) 

Plastic waste fraction  Sent to material 
recycling 

Sent to 
incineration  

Others  Source  

HDPE 14,3 % 85,7 % 0,0 %  Deloitte (2019)   

PS  2,7 % 97,3 % 0,0 %  Deloitte (2019)   

PET5 57,6 % 42,4 % 0,0 %  Deloitte (2019)   

LDPE 36,8 % 63,2 % 0,0 %  Deloitte (2019)   

PP  50,1 % 49,9 % 0,0 %  Deloitte (2019)   

Mixed plastics 69,1 % 30,9 % 0,0 %  Deloitte (2019)   

3.5.1 Waste management options not currently used in Norway 

Chemical recycling technologies are fast-emerging, with the potential to augment Europe’s progress towards 

sustainable plastic waste management. Chemical recycling technologies are described as transforming plastic 

 

5 Deloitte PET data includes bottles collected in refund schemes. 
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waste back into its original chemical components, through chemical reactions. Thus creating new, secondary 

raw materials that offer the same quality as virgin feedstock (https://www.chemicalrecyclingeurope.eu/our-

solutions).  

Chemical recycling is currently not in use in Norway, but a project has been initiated between Quantafuel 

and Green Dot Norway. Plastic waste from Norwegian households will be sent to Quantafuel over the next 

two years, in order to test this recycling technology on a large scale. 

3.6 Overview 

Table 4 provides a summary of the data for plastic packaging and plastic packaging from households, 

presented in the previous chapters. It must be remembered that the values in the table below present data 

for different years: Prestrud et al. (2019) are based on data from 2018 while Deloitte (2019) and Miljøstatus 

provide data from 2017. The values are not directly comparable and that there are several data gaps in this 

overview.  

Table 4: Overview of the masses of plastic packaging and plastic packaging from households along the supply chain for 
2017/ 2018 

Life cycle stage Plastic packaging 

(tonnes) 
Plastic 

packaging 
from 

households 
(tonnes) 

Food and drinks 

plastic packaging 
(tonnes) 

Production      

Consumption (import + own 
production) 

 142 275  58 503 

In use     

Municipal solid waste   108 681  

Collection    37 587  

 Total  221 000   

 Incineration  84 000   

 Sent to recycling 127 000 28 257  

 Landfill  4 000   

 Other 6 000   

 

The purpose of this data gathering exercise was to fill the gaps presented in Chapter 2.3 by doing a mass-

balance analysis over the food plastic packaging value chain. It can be concluded that the mass balance 

approach cannot be used to fill the data gaps and quantify the amounts of plastic leakage over the value 

chain for food plastic packaging, due to a lack of data and non-comparable data sources. NORSUS work on 

this issue was performed before the recent publication about the producer responsibility system in Norway 

by Deloitte (2020). Our conclusions are in line with the findings of this report.  
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3.7 Other methodologies available  

The Plastic Leakage Project (Peano et al., 2020) presents a tool which can assess the plastic leakage for a 

corporation or a product through its value chain. It covers both micro- and macro size plastic leakage, into 

the terrestrial and marine environments. Their approach includes losses from several steps in the value chain, 

namely production, processing, transport, use and waste management. The transport of the plastic item from 

its release until the final compartment is accounted for. The project is limited to analyse the macroplastic 

release to the terrestrial environment and to oceans. In addition, it analyses the release of microplastics to 

freshwater sediments and soil. Microplastics can only be released during the use and the transport stages. 

The methodology was developed for tracking the leakage hotspots, which can be countries, products, 

polymers or value chain steps, so that these can be targeted, and the leakage reduced. 

The guidelines present calculation rules for a plastic leakage assessment and specific calculation rules for 

macroplastics, macroplastics and tyre abrasion. Figure 9 illustrates the stages of the leakage modelling.   

 

Figure 9:  Key stages of the leakage modelling (Peano et al., 2020) 

The results can be presented in different ways:  

1. The key results present the leaked amount of plastic from a product or a corporation. A plastic leakage 

intensity indicator is also calculated: this expresses the ratio of the mass of macroplastics leaked to  

the mass of macroplastics used, giving insight into the scale of the leakage. 
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2. The results can be presented disaggregated over the supply chain, as illustrated in Figure 10 

 

Figure 10:  Illustration of potential leakage of micro- and macroplastics over the supply chain to various 
compartments (Peano et al., 2020) 

3. The results can be shown on a country level, where the releases occur.  

4. The results can be presented in a market perspective, which offers an alternative regionalized 

indicator that can be complementary to the country perspective in the event the leakage occurs in a 

different location from where the product is consumed. The indicator attributes the leakage upstream 

and downstream of the consumer to the market that initiated the demand for the product.  

5. In the case of a corporate footprint or product made of different polymers, the plastic leakage 

assessment can include an inventory of different product and polymer types leaking into the 

environment. 

6. The fate perspective allows plastic leakage to be accounted for as an equivalent of plastic remaining 

after degradation at the end of one year 

The report presents the various parameters needed for calculating the leakage of plastics to the ocean as 

well as the equations for doing so, starting with the quantification of plastic loss, its transfer via different 

pathways to environmental compartments (initial release), its redistribution among compartments, and 

eventually its final release to one environmental compartment, illustrated in Figure 11.  
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Figure 11: Key stages of plastic leakage modelling (Peano et al., 2020) 

NORSUS will consider if this methodology can be tested in the PacKnoPlast project.  

 



 

18 

PacKnoPlast: Task 1.2 Plastic packaging loss mapping    

4 Quality of plastic packaging reaching the recycling plant  

Chapter 4 describes the data available and that there are currently no estimates of the microplastic leakage 

from the waste management phase. The PacKnoPlast project Task 1.5 managed by NIVA will sample effluent 

water emissions from two recycling plants in order to shed light on this issue. Tasks 1.3 and 1.4 (managed by 

NoWaste! and NIBIO respectively) will examine this issue for biogas production plants treating food waste.  

As described in Chapter 3.5, the largest proportion of Norwegian plastic packaging is sent to recycling, where 

it is sorted, flaked and washed. The flakes can be sold, or extruded into new pellets. Some of the plastic 

packaging sorted for recycling (about 20%) does not end up as a saleable recycled product. The main reasons 

for this are: the sorting technology used, the type of plastics (its chemical composition), the quality of the 

raw material (dirtiness) and the market downstream. It is important that the quality of the output material 

(granulate or flakes) is adequate to replace virgin plastic material in order to achieve an environmental 

benefit of recycling (Callewaert et al. 2020).  

In the FuturePack project, Norner found that material property tests showed that recycled plastic granulate 

had material properties reflecting an average plastic, rather than specific material qualities required for 

production processes typically used (Fredriksen S., 2020). This means that plastics producers find it hard to 

find applications for recycled granulate from currently existing value chains that meet the material properties 

requirements for their production processes. There is a mismatch between the specifications of the virgin 

plastic feeding into the food packaging sector and being collected in households, and the recycled product 

they can purchase back. This is illustrated in Figure 12 below. 

 

Figure 12:  Material properties for different types of polypropylene (PP) (Fredriksen, 2020). 

 

The collection and sorting technologies and their effect on the quality of plastic available for recycling is an 

area needing more research.  
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Fråne et al. (2017) aimed to identify improvement options for increasing material recycling for plastic waste 

collected at Swedish recycling centres. The study focussed on four recycling centres, two in Gothenburg and 

two in Malmø. The findings were that separate collection and storage of various types of plastics maximizes 

the economic value and thereby also the market possibilities. From a household user perspective, separation 

of different plastic types could be problematic as it is generally difficult to tell them apart. The balance 

between maximizing recycling while making it easy for the household was found to be a challenge. When 

concluding on proposals for improvements, the authors proposed the following compromises between high 

recycling, user friendliness and cost (text taken from report summary): 

• Clean and empty rigid plastic products are collected in a separate fraction. According to results from the 

analysis, the collected plastic mainly consisted of clean and empty rigid plastic products, i.e. products 

that were not made of mixed materials (except for minor details), e.g. buckets, crates, trays and cans. In 

average, half of the clean and rigid plastics collected in Norra hamnen recycling centre in Malmö 

consisted of polypropylene, corresponding to less than 30 percent of the total amount collected. 

Thereafter rigid polyethylene (HDPE) and polystyrene (PS)/ABS dominated. Collection of clean and rigid 

plastic products can generate revenue as market for recycled polyolefins (polypropylene and 

polyethylene) is advantageous compared to other types of plastics. 

• Soft plastics or bags and sacks are collected separately and not together with rigid plastics. The reasoning 

behind this proposal is that separation between rigid and soft plastics cannot be made completely with 

automatic sorting. In addition, separate collection of plastic bags and sacks can generate a fraction with 

a higher economic value compared to general collection of soft plastics as the value is determined by the 

proportion of soft polyethylene (LDPE) in the soft plastic fraction. The choice of compression solutions 

for collected soft plastics can be important for the economics in separate collection of soft plastics.  

• That plastic products composed of different materials are removed from the clean and rigid plastic 

fraction by collecting them separately or together with other types of waste. The design of many products 

is demanding from a recycling perspective as they are difficult to mechanically recycle in a cost-efficient 

way or even technically. Plastic products composed of mixed materials lower the economic value of the 

rigid plastic waste fraction as they are generally very difficult to recycle. If the collected plastic fraction 

would contain less plastic products composed of mixed materials the economic value of the remaining 

plastic fraction could be higher and the market possibilities improved.   

• Separate collection of PVC could be motivated to increase the economic value of other plastics collected 

and generate greater environmental benefits as a higher percentage of the collected plastics can be 

recycled. With today's market conditions it is highly uncertain if separate collection of post-consumer 

PVC can be motivated from an economic point of view, but if the value of the rigid plastic fraction 

increases it may be motivated. 
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5 Discussion and Further Work 

Task 1.2 shall map and characterise the different options for waste management alternatives for post-

consumer plastic packaging regarding loss of plastic throughout the value chains and quality of the plastic 

reaching the recycling plants. This report is a first step in this work. It gathers together information about the 

state of the art for these issues in Norway and mass flows of plastics in the plastic packaging value chain. 

PacKnoPlast focusses on plastic packaging for food and thus the discussion and work presented in this report 

also has this focus. 

The data presented in this report, which are summarized in Table 4, come from different sources and are 

quite crude. There are data gaps regarding the quantification of plastic packaging for different life cycle stages 

and disparities between the various sources and different fraction definitions, do not allow for robust 

comparison. The literature review shows that there is data for the amount of plastic food packaging put on 

the market, but it is not possible to follow the route that this food packaging takes further on in the value 

chain. It becomes mixed with other types of plastic packaging in the available statistics. 

The newly published Quantis Plastic Leakage project approach for countries described in Chapter 2 will be 

considered for the work needed in order to find better estimates for the plastic food packaging losses 

described above. As will the product specific approach, in conjunction with some test products identified in 

Work Package 3 of the PacKnoPlast project. This work will be carried out in the second half of 2020, possibly 

extending into 2021 for the case products in WP3 (due to the planned timeline for WP3). 

Other work tasks in WP1 will contribute to quantify losses in the waste management part of the food 

packaging value chain, specifically Tasks 1.3-1.5. Data available from these tasks will contribute to the overall 

mapping as it becomes available. 
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