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Abstract  

This deliverable provides preliminary info rmation on environmental, economic and 

social impact of plastic packaging waste management, including the following 

stages: collection, transport, recycling and end of life options. In the scope of the 

analysis cities of Valencia, Utrecht and Alba Iulia ha ve been studied. Also, a 

European approach is shown in which an extrapolation of the results of the three 

cities have been done to see the approximate situation in Europe. In future 

deliverables of WP7, environmental, economic and social impacts before and  after 

the pilots will be evaluated using PlastiCircle measurement tools.  
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Publishable summary  
PlastiCircle aims to develop and implement a holistic process to increase recycling 

rates of packaging waste in Europe. This will allow to reprocess plastic waste in the 

same value chain (i.e. Circular economy; closure of plastic loop). This proces s is 

based on four axes: collection (to increase quantity of packaging collected), 

transport (to reduce costs and fuel use of recovered plastic), sorting (to increase 

quality of recovered plastic), and valorisation in value -added products (i.e. foam 

boards , automotive parts like engine covers/bumpers/dashboards, bituminous 

roofing membranes, garbage bags, asphalt sheets/roofing felts and urban furniture 

like fences/benches/protection walls).  

This deliverable presents preliminary LCA, LCC and SLCA results fo r the waste 

management systems in Valencia, Utrecht and Alba Iulia. Moreover, an 

extrapolation of the results has been calculated to show the results on the European 

level.  

 

Introduction  
Over the last two decades, European countries have increasingly shif ted their focus 

with regard to municipal waste from disposal methods to prevention and recycling. 

Moving municipal waste management up the ôwaste hierarchyõ1 is essential to 

extract more value from resources while reducing the pressures on the environ ment 

and creating jobs (EEA, 2016). 

Although municipal waste represents only around 10 % of total  waste (in weight)   

generated in the EU (Eurostat, 2016a)  it is very visible, and prevention of this waste 

has the potential to reduce associated environmental impact not only during the 

consumption and the End -of -Life (EOL) phases but also throughout the whole life 

cycle of the products consumed. Countries that have developed efficient 

municipal waste management systems, generally perform better in overall waste 

management (EC, 2015) (EEA, 2016). 

Waste policies and targets set at the EU level include minimum requirements for 

managing certain waste types. The  most relevant targets for municipal waste are 

the Landfill Directiveõs (EC, 1999) landfill diversion targets for biodegradable 

municipal waste; the Packaging and Packaging Waste Directiveõs (1994) recycling 

targets  now modified by Directive  2018/852/CE .; and the Waste Framework 

Directiveõs (EC, 2008) target on recycling and preparing for reuse (more precisely, 

the target applies to specific types of household and similar waste)  (EC, 2011).  (EC, 

2015) Countries can choose between four different methods to monitor their 

progress towards the last target (EC, 2011).  

In this briefing, the calculation of recycling rates follows the most common  method  

                                         
 
 
 
1 The waste hierarchy prioritises waste prevention, followed by preparing for reuse, recycling, other 
recovery and finally disposal as the least desirable option. 
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around Europe , i.e. the recycling rate is defined as ma terial from municipal waste 

recycled divided by municipal waste generated. In 2015, the European 

Commission proposed new targets for municipal waste of 60 % recycling and 

preparing for reuse by 2025 and 65 % by 2030. These are based on only one 

calculation  method ñ roughly the one used in this briefing ñ with the option of 

time derogations for some countries (EC, 2015). In addition, new targets to reduce 

municipal waste disposed of in landfill and revised targets for pac kaging waste 

have been proposed (EEA, 2016). 
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1. ENVIRONMENTAL LIFE CYCLE 

ASSESSMENT 

2.1 Introduction to environmental LCA  
WP7 of PlastiCircle  aims at comparing environment, economic and social impacts 

of the different waste management systems in Valencia, Alba Iulia, Utrecht and 

Europe, before and after the PlastiCircle project.  

This initial deliverable presents a simple environmental and econ omic life cycle 

analysis which shows the stage of the waste management process which has higher 

impact over environment and economics . These results can be taken as a general 

baseline for the LCA in the pilot cities. However, a more complex and complete 

LCA will be delivered in month 44 and 45, when information before and after the 

pilot is collected using PlastiCircle measurement tools.  

The LCA consists in a four -step process (Figure 1) where the potential environmental 

impacts are analysed in a life -cycl e perspective. Such methodology is standardized 

through the ISO standards on LCA (ISO14040:2006a); (ISO14040:2006b). The four 

steps in LCA consist of: (1) Goal and Scope definition, (2) Inventory Analysis, (3) 

Impact Assessment, and (4) Interpretation of r esults. 

 

Figure 1. LCA stages 

This deliverable  has as main objective the definition of a preliminary  LCA analysis, 

including the life cycle inventory for this initial stage. The data for the LCA for each 

value chain (see below) has been compiled in order to generate a life cycle 

inventory, which will be aligned with the goal and the scope of the LCA. Thi s step 

has been carried out using spreadsheets and specific LCA software (SimaPro) 

which includes the results of potential environmental impacts that are calculated 

and interpreted with SimaPro software, respectively.  

A LCA is usually made in a cradle -to -g rave perspective. However, this methodology 

is quite flexible and allows avoiding certain parts of the life cycle for the sake of 

clarity by focusing on those aspects that are relevant for a certain group of 

stakeholders. In the case of the PlastiCircle pr oject, main stakeholders are the 
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waste management companies. The LCA for the manufacturers that generate the 

recycled products will be provided in D7.4, D7.5 and D7.6.  Due to lack of initial 

data and different ways of measurement by the waste management c ompanies it 

will increase the uncertainty of the results. As data collected from cities is limited 

due to lack of standard measurement tools,  data from EuroStat has been collected  

in order to have a consistent database to make the calculations.  

It was dec ided to focus the LCA in a cradle -to -gate approach considering the end 

life of products as the òcradleó. 

 

2.2 Goal and scope  
 

The main objective of this LCA is to make an environmental, economic and social 

comparison of the current plastic packaging management  systems against the 

waste management system proposed in PlastiCircle . For this, a cradle to crave  

perspective has been considered, which considers the following stages: 

Generation of waste - Collection and transport of the waste ð Sorting (which will be 

studied in the following deliverables) and Recovery options.  

 At the same time, this analysis has been carried out considering different 

approaches:  

1. Locally : The "local level" approach has consisted in the evaluation of the 

environmental /economic and socia l impact associated with the 

management of plastic packaging management at a local level (Valencia, 

Utrecht and Alba Iulia) during 1 year .  

2. At European level : This approach has been oriented towards the assessment 

of the environmental /economic and social  impact associated with the 

management of plastic packaging management at a European level in 

2015.  

The primary audience for this deliverable are local governments and solid waste 

planners as well as industry stakeholder active in the field of plastic recyc ling, 

environmental organisations and LCA practitioners.  

Data has been provided by waste managers from Valencia, Utrecht and Alba Iulia, 

as well as derivedfrom Eurostat.  

2.3 System boundaries & assumptions  
The focus of this LCA is on management plastic packaging waste from bring -banks 

in Valencia, Utrecht, Alba Iulia and Europe.  

The data on plastic packaging waste, measured in metric tonnes entering the 

system, as well as the kilometres travelled by the tru cks, have been collected from 

waste managers.  

The data for landfill, recycling and incineration tonnes has been extracted from 

EuroStat data, calculating the tonnes in each country per inhabitant and 

multiplying it by the population in Valencia, Utrecht a nd Alba Iulia. The inputs to this 

processes has been extracted from SimaPro  Software: ILCD 2011 Midpoint+.  

The data for the European Union has been extrapolated form this data. A 

socioeconomic study has been done to study which are the countries with more 

socioeconomic similarities to Spain, the Netherlands and Romania in order to 
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extrapolate the results of these countries to the ones similar to them. This study can 

be found in section 2.9.  

 
Figure 2. System boundaries 

2.4 Life cycle inventory  
Life Cycle Inventory (LCI) aims at identifying and quantifying the environmental 

burdens crossing system boundaries: it will result in a list of raw materials and energy 

inputs, and of individual emissions to air, to water and as solid waste. In the 

following, the direct environmental burdens (i.e. those associated with plastic 

waste management activities) were reported for each stage of the waste 

management chain as averaged from on site investigation data.  

 
Table 1. Life cycle inventory 

                                                                                                                                                              unit ALBA IULIA UTRECHT VALENCIA 

packaging tonnes 26,5 37,28 107,92 

distance km 160000 31817 440927,3 

lubricating oil l 0,014339623 0,010193133 0,003521127 

Kgkm kgkm 6,037735849 0,8534603 4,08568662 

truck type   EURO 5 EURO 6 EURO 5 

Landfill tonnes 643,86 293,22 10217,22 

Recycling tonnes 572,73 4955,48 11556,76 

Energy recovery tonnes 9,81 4525,42 4491,38 

TOTAL tonnes 1226,4 9774,12 26265,36 

Recycling % 47% 51% 44% 
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Energy % 1% 46% 17% 

Landfill % 53% 3% 39% 

 
Table 2. Data per country and municipalities (Eurostat data) 

Country Generation 
(tonnes) 

Energy recovery 
(%) 

Recycling (%) Landfilling 
(%) 

Spain 1547932 17% 44% 39% 

Netherlands 500677 46% 51% 3% 

Romania 376858 1% 47% 53% 

Country Generation 
(tonnes) 

Energy recovery 
(tonnes) 

Recycling 
(tonnes) 

Landfilling 
(tonnes) 

Valencia 26265 4491 11556 10217 
Utrecht 9774 4525 4955 293 
Alba Iulia 1226 9 572 643 

 
 

Table 3. Population data (Eurostat data) 

 
SPAIN VALENCIA NETHERLANDS UTRECHT ROMANIA ALBA IULIA 

population 46570000 790201 17118084 334176 19523621 63536 

 

Collection and transport  
The collection/compaction stage. The activity of three domestic -waste collectors 

was examined: the first operates in a Valencia (Spain), the second in Utrecht 

(Netherlands) and the third in Alba Iulia (Romania).  

The major environme ntal burdens associated with waste collection systems will be 

due to the transport required, which consumes energy and results in significant air 

emissions.  

The transport that has been taken into account includes the routes of collection of 

the trucks whi ch collect plastic packaging waste and the route to the sorting plant.  

Recycling  
Recycling of mixed plastic packaging waste has been considered. The mix of mixed 

plastic includes Polyethilene high density, Polyvinilchloride, Polyethylene 

terephthalate, Pol ystyrene and Polypropylene. Data from SimaPro has been used 

to define the p ercentage of each plastic type and for recycling data.  

Landfill  
Landfilling is a unit process: wastes from the  different recycling units form the inputs, 

along with some  energy to run the process; the outputs are the final stabilised  

waste, the gaseous and aqueous products of decomposition,  which emerge as 

landfill gas and leachate. In the specific  case under study, the waste considered is 

plastic packaging. As a consequence, landfi ll gas and leachate are negligible 

since only 1 -3% (Finnveden  et al. 1995, Bez et al. 1998) of the hydrocarbon content 

can  be degraded during the considered time period of 100 years.  

Incineration  
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This unit process is an alternative option to waste valorisa tion by recovering energy. 

Data from SimaPro has been used to define the impact of combustion with energy 

recovery.  

 

2.5 Functional unit  
The functional unit is collection, transport and end of life options for  1 tonne of 

plastic packaging waste.  

2.6 Valencia  

2.6.1 Life cycle impact assessment results  
A total of 16 several impact categories have been selected in this LCA, each of 

them representing a specific impact to the environment. The aim was to cover as 

much as different types of impacts as possible. This includ es the harmful effects of 

effluent discharges and the emissions because of the energy use. The selection of 

these impact categories has been made in accordance with one of the available 

impact assessment methods included in SimaPro Software: ILCD 2011 Midp oint+.  

In the graph the different impacts to environment by the several stages of the waste 

management systems can be seen. For Valencia case, although recycling has high 

impact over ozone depletion,  land use,  ionizing radiation HH and E, it can be seen 

that for the rest of impact types it has a positive and significant effect.  

Collection and transport are mainly relevant in land use but also on marine and 

terrestrial eutrophication  and on ozone depletion and acidification.  

Energy recovery has a negative impact over climate change, human toxicity and 

freshwater ecotoxicity, but also minimal negative impact can be found for ozone 

depletion, particulate matter, ionizing radiation HH and E.   
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Figure 3. Valencia preliminary Waste Management System life cycle assessment 

2.7 Utrecht  

2.7.1 Life cycle impact assessment results  
In the graph the different impacts to environment by the several stages of the waste 

management systems can be seen. For Utrechtõs case, although recycling has high 

impact o ver ozone depletion, land use, ionizing radiation HH and E, it can be seen 

that for the rest of impact types it has a positive and significant effect.  

Collection and transport are mainly relevant in land use but also on marine, 

terrestrial and freshwater eutrophication and on ozone depletion and acidification.  

Energy recovery has a significant impact, since in Utrecht the energy recovery 

process is comm on for mixed plastics. It has a negative impact over all the impacts 

presented except for land use and minimally over water resource depletion.   
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Figure 4. Utrecht preliminary Waste Management System life cycle assessment 

2.8 Alba Iu lia  

2.8.1 Life cycle impact assessment results  
In the graph the different impacts to environment by the several stages of the waste 

management systems can be seen. For Alba Iuliaõs case, although recycling has 

high impact over ozone depletion, land use, ionizing  radiation HH and E, it can be 

seen that for the rest of impact types it has a positive and significant effect.  

Collection and transport are relevant in land use, marine, fresh water and terrestrial 

eutrophication, acidification and ozone depletion. Also,  minimal impact can be 

seen on climate change, human toxicity, particulate matter and photochemical 

ozone formation.   

Energy recovery has almost no impact because it is not a common process in 

Romania.  
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Figure 5. Alba Iulia preliminary Waste Management System life cycle assessment 

 

It can be seen that in the three cases analysed the recycling of mixed plastics has a 

positive effect in almost all impacts studied. The main differences in the three cities 

can be observed in the energy recovery from mixed plastics which is most common 

in norther European countries. However, in the eastern countries barely none 

incineration processes can be found. It can be observed that this impact is higher 

than the one generated by landfilling.  

 

  

-100%
-80%
-60%
-40%
-20%

0%
20%
40%
60%
80%

100%

Collection and transport Recycling mixed plastics

Landfill mixed plastic Energy recovery mixed plastics



 
 

 

16 
 

2.9 Europe  

Socioeconomic Comparison of EU Member 

States 
This report has identified socio -economic factors which are related to the provision 

and effectiveness of recycling systems  in a country, and used these to compare the 

countries in which PlastiCircle  pilots are taking place - the Netherlands, Spain, and 

Romania - with other European Union (EU -28) Member States, in order to assess which 

country's have similar socioeconomic conditions and therefore have the highest 

potential for replicating lessons lear ned by the pilot cities.  

The report will consider indicators in the following categories:  

Å Economic  

Å Social  

Å Policy  

Å Infrastructure  

The above indicators will then be combined in a matrix, and countries are grouped 

by socioeconomic characteristics impa cting on waste collection, transport, sorting 

and recovery.   

Economic indicators  
Gross Domestic Product 
GDP (gross domestic product) is an indicator for a nation´s economic situation. It 

reflects the total net value of all goods and services produced with in the nationõs 

geographic boarder. According to the European Environment Agency, there is a 

correlation factor of 0.65 between GDP per person and the recycling rate. 2  

Table 1 compares the GDP per capita in Purchasing Power Standards (PPS) across EU 

Membe r States.3 Expressing GDP in PPS eliminates differences in price levels between 

countries, and calculations on a per head basis allows for the comparison of 

economies significantly different in absolute size.  

                                         
 
 
 
2 https://www.eea.europa.eu/themes/waste/municipal -waste/municipal -waste -management -across-

european -countries  

3 Eurostat - http://ec.europa.eu/eurostat/web/national -accounts/data/main -tables  
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Figure 6. GDP per capita in PPS of EU Member States 

The three PlastiCircle countries are spread across the range of EU Member States. The 

Netherlands GDP per capita in PPS (112) is higher than the EU average, and is 

comparable with Luxembourg, the UK, Ireland, Belgium, Aust ria, France and 

Germany. Spain has a GDP per capita of 90, which is slightly lower than the EU 

average. Its closest comparisons are Italy, Cyprus, Malta, Slovenia, Greece, and 

Portugal. Romania has the second smallest GDP per capita in PPS in the EU (51), and 

its closest comparisons are Poland and Bulgaria.  

Personal income 
Personal income level has been found to influence recycling behaviour. 4 Graph 2 

shows the mean equivalised net income for EU Member States, measured by the 

PPS5  in order to allow compar ison between the purchasing power of national 

currencies of EU Member States.  

                                         
 
 
 
4 https://ac.els-cdn.com/S092134491500052X/1-s2.0-S092134491500052X-main.pdf?_tid=2e60a418-6c53-4a38-
956e-1ac11b8836f4&acdnat=1534249284_b88605155dcc45d3ae9b670be18fd286 
5 http://appsso.eurostat.ec.europa.eu/nui/show.do 
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Figure 7. Mean equivalised net income (measured by PPS) of EU Member States 

The Plasticircle  countries span the range of average incomes across EU Member 

States. The Netherlands has an average net income per year of 23,911, which is 

higher than the EU average (18,770), and is similar to Austria, France, Denmark, 

Germany, Belgium, Sweden and Finla nd. Spain is in the middle, with an average net 

income of 17,755 (slightly below the EU average and comparable to Cyprus, Malta, 

Italy and Slovenia). Romania has the lowest average net income in the EU at 5,303. 

the next lowest country is Bulgaria (average  annual net income of 5,303).  

 

Social indicators  
Environmental Attitudes 
Convenience of recycling and social norms are important, linked factors which co -

determine householdsõ sorting behaviour. Social norms become more entrenched 

the more mature a county' s waste management system is, and become less 

important when kerbside collection is available (i.e. when recycling is more 

convenient). 6 In 2017, Eurobarometer conducted a survey of European citizens' 

attitudes towards the environment, which surveyed almos t 28,000 people across all 

                                         
 
 
 
6 https://www.sciencedirect.com/science/article/pii/S0921344916301185 
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EU Member States. 7 The following section examines hose environmental attitudes 

with relevance to recycling collection systems.  

Graph 3 details responses to the question "how important is protecting the 

environment to you personally?". A high number of respondents from Spain and the 

Netherlands stated that protecting the environment is personally important (97% and 

96% respectively), and 87% of Romanian respondents agreed. As there is not a very 

large range in the number of  respondents reporting environmental protection as 

personally important, comparison between countries can be clustered according to 

'above EU average' (i.e. comparable to Spain and the Netherlands) and 'below EU 

average' (i.e. comparable to Romania).  

 

Figure 8. Percentage of respondents to Eurobarometer survey who state that protecting the environment is 
personally important 

The Eurobarometer survey also presented a range of environmental behaviours, and 

respondents were asked whic h of these behaviours they had done in the past six 

months. In 23 of the 28 Member States, separating waste for recycling was the most 

common environmental activity. In the other five countries (Romania, Austria, Latvia, 

Estonia and Bulgaria), buying local  products was more common.  

The percentage of respondents who state they have separated most of their waste 

in the past 6 months is shown in Graph 4. The Netherland's had the second highest 

amount of respondents in the EU reporting waste separation for recy cling (82%). This 

is comparable with Sweden, France, Slovenia, Luxembourg, and Finland. 61% of 

Spanish respondents reported separating waste for recycling, which is slightly below 

the EU average (65%) and comparable with Ireland, Portugal, Slovakia, Cyprus , 

                                         
 
 
 
7 http://data.europa.eu/euodp/en/data/dataset/S2156_88_1_468_ENG 
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Greece and Italy. Only 29% of respondents from Romania report separating waste for 

recycling. This is higher than Bulgaria - the lowest in the EU - where only 17% have 

separated waste in the last 6 months, but significantly lower than the next best 

count ry, Croatia, where 44% of people report having separated waste.  

 

Figure 9. Percentage of respondents to Eurobarometer survey who have seperated most of their waste for 
recycling in the past 6 months 

Eurobarometer also asked respo ndents if they were concerned about the impact on 

the environment of everyday products made of plastic - shown in Graph 5. In total, 

87% of respondents to the Eurobarometer survey agreed. Of the Plasticircle countries, 

respondents from Spain are more likel y to voice concern (88% - exactly the same 

amount as Denmark, Ireland, France and Lithuania), than the Netherlands (82%) or 

Romania (79%) (which are comparable to the United Kingdom - 81%).  
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Figure 10. Percentage of respondents to Eurobarometer survey who are worried about the impact on the 
environment of everday products made of plastic 

Tertiary Education 
There is some evidence to support the notion that individuals with higher levels of 

education display more concern and behave in more environmentally friendly 

ways. 89 Graph 7 shows the percentage of the population educated to a tertiary level 

across the EU. 10  

                                         
 
 
 
8 Meyer, A (2015) Does education increase pro-environmental behaviour? Evidence from Europe. Ecological 
Economics 116 
9 https://ac.els-cdn.com/S092134491500052X/1-s2.0-S092134491500052X-main.pdf?_tid=2e60a418-6c53-4a38-
956e-1ac11b8836f4&acdnat=1534249284_b88605155dcc45d3ae9b670be18fd286 
10 http://ec.europa.eu/eurostat/web/gdp -and-beyond/quality -of-life/data  
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Figure 11. Percentage of the population educated to a tertiary level across EU Member States 

A similar percentage of the population has been educated to a tertiary level in 

Spain (33%) and the Netherlands (32%), both above the EU average of 28%, and 

particularly comparable with Lithuania, Estonia, Luxembourg, Denmark, France, and 

Latvia. Romania h as the lowest tertiary education level in the EU at 15%, slightly 

below Italy at 16%.  

Waste Management Policies  
EU Member States make use of a range of policy instruments for diverting waste from 

landfill and encouraging more recycling. Table 1 provides a n overview of instruments 

in use (2001-2015).11 In the table, instruments which are not mandatory or only 

implemented in some regions are marked with an (x).  

  

                                         
 
 
 
11 https://www.eea.europa.eu/themes/waste/municipal-waste/municipal-waste-management-across-
european-countries/table-3-1-municipal-solid 
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Table 4. MSW managment and policy instruments. Adapted from European Environment Agency (2017) 

Country  Two or 

more 

national 

waste 

managem

ent plans 

develope

d between 

2001 and 

2015 or 

latest 

available 

year  

Only 

regional 

waste 

managem

ent plans  

Landfill 

tax 

increased 

by more 

than 50% 

from 2001 

to latest 

available 

year  

Landfill 

tax  at 

least 

EUR 

30/ton

ne 

MSW, 

latest 

availa

ble 

year  

Incineratio

n tax  

Landfill 

ban on 

organic 

waste or 

non -

pretreated 

MSW 

Mandatory 

separate 

collection of 

bio -waste 

fractions  

Pay-as-you -

throw or other 

economic 

incentives for 

recycling 

MSW 

 

Austria  ×   × × × × × ×  

Belgium    × (x) × × ×   (x)  

Bulgaria  ×   ×       ×    

Croatia  ×   (No 

tax)  

(No 

tax)  

         

Cyprus  ×                

Czech 

Republic  

×   ×       × (×)   

Denmark  ×     × × ×   (×)   

Estonia ×   × ×   ×   ×  

Finland  x   × ×   × × ×  

France    × × × × ×   (×)   

Germany    × (No 

tax)  

(No 

tax)  

  × × ×  

Greece  ×   (No 

tax)  

(No 

tax)  

      (×)   

Hungary  ×   ×     × (×)  (×)   

Ireland    × × ×   (×)  × ×  

Italy    ×         (×)  (×)   

Latvia  ×   ×            

Lithuania  ×         (×)    ×  

Luxembo

urg  

x   (No 

tax)  

(No 

tax)  

  × × ×  

Malta  ×   (No 

tax)  

(No 

tax)  

         

Netherlan

ds  

×   (Tax 

abolish

ed in 

2012) 

    × × 40 % of 

municipali

ties 

 

Poland  ×   ×     ×      

Portugal  ×   ×   ×        

Romania      (No 

tax)  

(No 

tax)  

         

Slovakia  ×           × ×   

Slovenia            ×   ×  

Spain ×   (Tax 

only in 

regions 

of 

Catalo

nia and 

Castile 

and 

León)  

  (Only in 

the 

region 

of 

Catalon

ia)  

Ban on 

the 

disposal 

of 

recycla

ble 

material

s 

In the 

region of 

Catalonia 

and some 

other 

municipali

ties of 

other 

regions  

(×)   

Sweden  ×   × × Tax 

abolishe

d in 

2010 

×   ×  

United 

Kingdom  

  × × ×          

 



 
 

 

24 
 

From the above table, the policy framework in the Netherlands is most similar to 

Luxembourg. Both have a waste management plan in place, do not have a landfill 

tax, have put a  landfill ban in place for organic waste or non -pretreated Municipal 

Solid Waste (MSW), have made separate collection of bio -waste mandatory, and 

use economic incentives to encourage recycling like 'Pay -as-you - throw' (in the 

Netherlands this is only used in 40% of municipalities).  

The Spanish situation is difficult to compare to other EU Member States, due to a 

number of regional variations. For instance, landfill tax, incineration tax, bans on 

organic waste or non -pretreated MSW, mandatory separate colle ction of bio -waste 

fractions and pay -as-you -throw or other economic incentives are all implemented in 

some regions, but not at a national level. Regions with their own waste management 

plan include Catalonia, Castile and Leon, Aragon, Andalucia, Asturias, the Basque 

Country, Galicia. 12  

Romania's waste policy framework has not yet developed, and it has no policies, 

taxes, landfill controls or incentives in place (at least as of 2015). Other countries with 

a similar waste policy framework include Croatia, Gre ece, and Malta: while these 

countries all have a national waste management plan,  they do not have a landfill 

tax or any other instruments in place (apart from some regional or voluntary 

economic incentives in Greece).  

Infrastructure  
Population density 
Pop ulation density is measured according to the ratio between the annual average 

population and the land area. Population density affects the provision and utilisation 

of infrastructure, and it is assumed that a denser population results in higher volumes 

of recycling to be collected with potentially less transportation. Graph 8 shows the 

population density of EU Member States in persons per kilometre squared (km 2).13 

                                         
 
 
 
12 http://ec.europa.eu/environment/waste/studies/pdf/Assessment_of_WMP_final_report.pdf 
13 http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=tps00003&plugin=1 
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Figure 12. Persons per kilometer squared in EU Member States 

The Netherlands has the second highest population density (after Malta) with 498 

persons per km 2. Spain and Romania have similar population density (92.5 and 84 

persons per km 2 respectively), and are comparable with Cyprus and Greece.   

Collection Facilities 
Eurobarometer respondents were asked their opinion about strategies for reducing 

plastic waste and littering. 14 One of the strategies included  was "local authorities 

should provide more and better collection facilities for plastic waste". Graph 6 shows 

the  percentage of respondents who agreed that this strategy was 'important'.  

                                         
 
 
 
14 http://data.europa.eu/euodp/en/data/dataset/S2156_88_1_468_ENG 
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Figure 13. Percentage of respondents to Eurobarometer survey who believe that local authortieis should 
provide more and better collection facilities for plastic waste 

Of the PlastiCircle countries, Romanian respondents were the most likely to agree 

that this was important (95%), comparable to Malta, Bulgaria, Latvia and Hungary. 

Spain (92%) was comparable to Belgium, Croatia, the UK, Italy, Poland and Slova kia. 

and the Netherlands (86%) was comparable to France, Austria, and Slovenia.  

Municipal Waste Incineration 
Proper treatment infrastructure and sufficient capacity is crucial for the 

implementation of waste management and circular economy strategies. Waste 

infrastructure is capital intensive, and requires time to be developed. Under -capacity 

as well as overcapacity can be an issue, particularly overcapacity of waste 

incineration facilities, as this can have an impact on the recycling market and on 

wast e treatment prices. 15 Graph 9 shows the number of WtE Plants in EU Member 

States, and the amount of waste incinerated in total. 16 

                                         
 
 
 
15 https://scp.eionet.europa.eu/publications/wp2014_8/wp/wp2014_8 
16 http://www.cewep.eu/2017/09/07/waste-to-energy-plants-in-europe-in-2015/ 
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Figure 14. Number of WtE Plants and total waste incineration (in million tonnes) across EU Member States 

Both Spain and the Netherlands have 12 WtE plants. The capacity of plants in the 

Netherlands is far higher than Spain however, at 7.5 million tonnes, and the amount 

of waste it is treating is comparable to the UK (which has 37 plants). Spain incinerate s 

2.9 million tonnes of waste per year  (total incinerated waste) , making it closely 

comparable to Austria, which incinerates 2.5 million tonnes using 11 plants. Romania 

has no WtE plants, as does Bulgaria, Croatia, Cyprus, Greece, Latvia, Malta. and 

Slovenia.  
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Overall Comparability  
To finish this socioeconomic comparison of the Plasticircle countries with EU Member 

States, an effort was made to aggregate the indicators into one measure.  

To do so, a matrix was compiled for each country (see annex), which collated all 

data from the indicators discussed above, providing an overview of how each EU 

Member State compared to the Netherlands, Spain and Romania in terms of 

economic, social, policy and infrastructure measures.  

A country was considered  to be similar to a Plasticircle country when it was in a 10% 

range of the value being measured. This range was not appropriate in all indicators 

(where the difference between all countries was narrower), therefore the following 

indicators were compared in  terms of being above the EU average or below the EU 

average: "how important is protecting the environment to you personally?", "are you 

worried about the impact on the environment of everyday products made of 

plastic?", and "local authorities should provi de more and better collection facilities 

for plastic waste". With regards to policy indicators, countries were compared 

according to whether policies were present on a national basis, regional basis, or not 

at all.  

As a different number of indicators were  available for economic, social, policy and 

infrastructure categories, scores were weighted so that each category had an equal 

overall determination on country comparability (economic indicators = 3 points, 

social indicators = 1.5 points, policy indicators  = 1 point, and infrastructure = 2 points).  

The overall comparison scores for the Netherlands, Spain and Romania are 

presented below.  

With regards to plastic waste, the Netherlands can be argued to be most similar to 

France, Luxembourg and Austria in term s of its socioeconomic context (Graph 10). 

France has a particularly similar economic and social context, while Luxembourg has 

an almost identical policy framework.  
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Figure 15. Overall comparability of Netherlands with EU Member States according to economic, social, policy 
and infrastructure indicators related to plastic waste 

Spain can be considered most similar to Cyprus and Italy (Graph 11). While the policy 

context is quite different in Cyprus, it does have many similarities in terms of 

economic, social and infrastructure indicators. Italy is also similar in economic and 

social terms.  

 

Figure 16. Overall comparability of Spain with EU Member States according to economic, social, policy and 
infrastructure indicators related to plastic waste 

Romania is most comparable to Bulgaria and Croatia (Graph 12). the similarities with 

Bulgaria are spread across all indicators, as with Croatia, which also has a similar 

policy context.  
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Figure 17. Overall comparability of Romania with EU Member States according to economic, social, policy and 
infrastructure indicators related to plastic waste 

Overall, the exercise shows that there are pronounced differences in the overall 

socioec onomic context of each EU Member State with regards to plastic waste, and 

the cities participating in Plasticircle come from countries with different levels of 

economic strength and environmental attitudes and behaviors, as well as having 

different policy frameworks and infrastructure. This means that lessons derived from 

the Plasticircle project are highly likely to be relevant across Europe.  

According to the abovementioned figures, the European countries have been 

divided as seen in Table 5, according to its socio -economic similarities with 

Negherlands, Spain and Romania.  

 
Table 5. Similarities among EU countries 
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The following maps present countries which are similar in socio -economic conditions 

to the Netherlands, it can be seen that is mainly north Europe. It includes France, 

Luxembourg, Austria, Germany, Belgium, Finland, Sweden, United Kingdom and 

Czech republi c.  

 
Figure 18. Netherlands similar countries (zone 1) 

The following maps present countries which are similar in socio -economic conditions 

to the Spain, it can be seen that is mainly south  Europe  and some small countries in 

the north . It includes Cyprus , Italy , Malta , Greece , Portugal , Denmark , Slovenia , 

Lithuania , Ireland , Estonia and Hungary  

 
Figure 19. Spain similar countries (zone 2) 
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The following maps present countries which are similar in socio -economic conditions 

to the Romania , it can be seen that is mainly eastern  Europe. It includes Bulgaria , 

Croatia , Latvia , Poland  and Slovakia . 

 
Figure 20. Romania similar countries (zone 3) 

 

2.9.1 Life cycle impact assessment result  
In the graph the different impacts to environment by the several stages of the waste 

management systems can be seen.  

For the European  case, although recycling has high impact over ozone deple tion, 

land use, ionizing radiation HH and E, it can be seen that for the rest of impact types 

it has a positive and significant effect.  

Collection and transport are mainly relevant in land use but also on marine, 

terrestrial and freshwater eutrophication and on ozone depletion and acidification.  

Energy recovery has a significant impact, since in Europe  the energy recovery 

process is common for mixed plastics. The most significant negative impacts of 

energy recovery  are over climate change, ozone depletion , human toxicity  and 

freshwater eutrophication. Minimal impact can also be found in the rest of impact 

categories.    

 
















































































