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Abstract 
The present dissertation aims to study the effects of Extended Producer Responsibility (EPR) policies 
implementation on the Portuguese packaging waste system. After describing the problem and reviewing the 
literature, a benchmarking chapter is used to briefly analyze other European packaging waste schemes. 
Subsequently, the detailed case study about the Portuguese packaging waste system is elaborated while 
improvement suggestions are expected to be given. The overall research approach is based on web research 
and semi-structured interviews made to the stakeholders of the Portuguese system. 

Despite operational and performance differences, each European packaging system is attempting to 
promote packaging sustainability through a transition from a linear to a circular economy. 

The Portuguese packaging waste system has shown constant improvements throughout its years of 
activity by creating strong relationships between the entities, continuously increasing the recycling and 
recovery rates, enlarging its geographical area coverage, promoting awareness campaigns, studies, projects 
and Research & Development (R&D), related to overall packaging sustainability, and also developing an 
eco-design an assessment tool to improve packaging. As licenses renewed in 2016, Novo Verde was 
allowed to operate in the packaging system, ending Sociedade Ponto Verde’s (SPV) monopoly. Coupled 
with new regulations and drastic decisions by SPV, 2016 was marked by an overall decrease of 
performance, increase of fees, disinvestment in studies, projects and R&D and increase of free riding. 
Being a transition year, the system is still adapting and many changes may still occur. 	  	  	  
 

Keywords: Extended Producer Responsibility; Circular Economy; Sustainable Development; Recycling; 
Packaging; Waste. 

1.   Introduction 
Waste management has become an issue of 

growing global concern as urban populations 
continue to increase and consumption patterns 
change (UNEP, 2013). The continuous 
deteoration of ecological and social systems, and 
efforts to turn this trend around to achieve 
sustainable development, is redefining the 
overall conditions for business in the twenty-first 
century (McNall et al., 2011 and Broman & 
Robèrt, 2016). 

In 1975, European Union (EU) first 
introduced the waste management hierarchy, and 
many countries have already adopted it in order 
to establish long-term policies to guide their 
waste sectors. Aiming towards its top level 
(waste prevention), many EU countries have 
been adopting the so-called Extended Producer 
Responsibility programs that are based on waste 
responsibility’s exchange. For the past 10-15 
years, the interest and implementation of the 
Extended Producer Responsibility programs 
increased significantly mainly as nations want to 
reduce waste disposal, promote resource 

conservation, increase recycling/recovery rates 
and promoting eco-design products (Kaffine & 
O'Reilly, 2015). Although several studies have 
explored various examples within the EU, the 
determinants of the effectiveness of EPR 
management are still not fully understood 
(Corsini et al., 2017). 

This dissertation analyzes the Portuguese 
packaging waste system, led by Sociedade Ponto 
Verde, in order to fully comprehend how the 
Portuguese packaging waste system has been 
operating, assess its on-going performance 
through an EPR point of view and also outline 
some possible improvements to this system. 

 
2.   Problem Description 

In Portugal, overall waste management was 
lately implemented and mainly forced by 
pressure as Portugal entered in the European 
Union, in 1986. At this time, most waste was 
simply collected without any separation and 
dumped in open sky landfills with no soil 
treatment (Ribeiro et al., 2011). 
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Regarding packaging waste, the Portuguese 
system suffered a significant change in 1996 
when SPV was founded and started operating the 
integrated system for managing the packaging 
waste, called SIGRE. The scope of SPV has been 
to manage the processes of collecting the 
packaging waste all the way to its final disposal 
destination and treatment and its main goal is to 
promote waste collection, reduction of waste 
production and recycle of packaging waste. 
Throughout its 20 years of activity, many 
different waste management plans were 
implemented with different scopes and targets. 
During this time, SPV kept growing its activity 
regarding the amounts of waste selectively 
collected, although they have been still very 
much dependent on Portuguese population’s 
purchasing power (Trading Economics, 2017), 
since the amounts of waste collected tend to 
depend on the amounts of packaging placed in 
the markets which is ultimately dependent on 
population’s purchasing power (demand) (see 
Figure 1). 
 

	  
Figure 1: Evolution of Selective Collection from 2008 to 

2016 (Source: SPV, 2016a, SPV, 2016b, SPV, 2016c, SPV, 
2016d, SPV, 2016e, SPV, 2016f, SPV, 2016g, SPV, 2017a) 

Nowadays, the Portuguese packaging waste 
system has specific targets for global recovery 
and recycling rate, as well as recycling rate 
targets for each individual material (see table 1). 

 
In addition, and as part of the latest European 

Commission (EC) Directive (2008/98/EC), the 
Strategic Plan for Urban Solid Waste 2020 
(PERSU 2020) and the new package for Circular 
Economy, the Portuguese packaging waste 
system also has the following targets: 

 
Ø   A reduction in urban waste production 

of, at least, 7.6% in weight when 
compared to the value of 2012, by 31st 

December 2016; 
 

Ø   Recycle at least 70%, in weight, of the 
urban packaging waste, by 2020; 
 

Ø   A reduction in urban waste production 
of, at least, 10% in weight when 
compared to the value of 2012, by 31st 

December 2020. 
 

Ø   The preparing for reuse and the recycling 
of municipal waste shall be increased to 
a minimum of 60% by weight, by 2025; 

 

Ø   The preparing for reuse and the recycling 
of municipal waste shall be increased to 
a minimum of 65% by weight, by 2030; 

 
Ø   Increase the recycling of packaging 

waste to a minimum of 75%, by 2030; 
 

Ø   Gradual limitation of the landfilling of 
municipal waste to 10%, by 2030. 

 
Ø   By 2025, minimum targets to prepare for 

reuse and recycle according to the 
following specific materials contained in 
packaging waste: 55% of plastic; 60% of 
wood; 75% of ferrous metal; 75% of 
aluminum; 75% % of glass; 75% of 
paper and cardboard;  
 

Ø   By 2030, minimum targets to prepare for 
reuse and recycle should be met 
regarding the following specific 
materials contained in packaging waste: 
75% of wood; 85% of ferrous metal; 
85% of aluminum; 85% of glass; 85% of 
paper and cardboard. 

 
To reach such targets, the Portuguese 

packaging waste system relies on SIGRE. In this 
system, packers/importers placing packaging in 
the national market transfer their responsibility 
of collecting, sorting and treating their packaging 
waste by ensuring that all the waste will have an 
environmentally friendly disposal, while 
according to the EPR legislation. Following 
Article 5th of Decree-Law n. 366-A/97, it is 
possible to transfer this responsibility to a 
licensed organization since the collection of 
packaging waste, by the same companies, would 
increase system’s complexity significantly and 
would be difficult to control. SPV is the licensed 
organization and receives a certain Green dot fee 
in exchange to be responsible for collecting, 
sorting and assuring that the packaging waste is 
well treated. Each Green Dot fee depends on the 
type of packaging and material (see table 2). 
 

 
Municipalities or entities managing them 

(called SGRUs or local authorities) are 
responsible for collecting the selectively 
disposed waste, transport and sort it. SPV 
reimburses/finances each SGRU for such 
processes depending on the amounts of waste per 
inhabit collected. According to SPV (2016g) 
there are three levels of per capita waste 
collected quantities (X1, X2, X3) corresponding 
to three different financing performance levels 
(P1, P2, P3). The first level X1 corresponds to 
the national average of waste taken back by each 
SGRU; the second level X2 corresponds to the 
take-back per capita requirements to reach the 
Directives’ target; the third level X3 represents 
potential market for packaging as a best-case 
scenario (calculated by the total packaging 
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Table 1: Current packaging recycling/recovery rate goals (Source: 
APA, 2017a) 

Global	  
recovery	  
rate	  

Recycling	  Rate	  

Global	   Glass	  
Paper
/Card
board	  

Plastic	   Metals	   Wood	  

>60	   >55	   >60	   >60	   >22,5	   >50	   >15	  

Table 2: Green Dot fees of fast-moving consumer goods valid for 
2016 (Source: SPV, 2016g) 

Scope   Material  
Primary  
Packagin
g  (€/kg)  

Check
out  
bags  
(€/kg)  

Multip
acks  
(€/kg)  

Secondar
y/Tertiary  
Packagin
g  

Packagin
g   of   fast-
moving  
consumer  
goods  

Glass   0,0161   -   -   -  

Plastic   0,2008   0,2008   0,1004   0  

Paper/Ca
rdboard   0,0759   0,0759   0,038   0  

Beverage  
Cartons  
(ECAL)  

0,1139   -   -   -  

Steel   0,0845   -   0,0845   0  

Aluminum   0,1447   -   0,1447   -  

Wood   0,0136   -   0,0136   0  

Other  
materials   0,2288   -   0,2288   0  
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generated in Portugal divided by the Portuguese 
population) (see Table 3). 

 
After its second license given by the 

Portuguese Government in December 7th 2004, 
SPV had to wait until late 2016 to finally see its 
license renewed as well as the appearance of its 
first and only competitor, Novo Verde. 
Throughout the waiting period for the new 
licenses and its attribution, several significant 
operational and organizational changes occurred 
in the system. 

 
3.   Review of Literature 

3.1.  Sustainable Development 
The world population continues to increase 

and so the pressure on resources’ consumption is 
expected to also increase further (OECD, 2014). 
This situation has alarmingly growing 
implications for a finite planet such as signs of 
unwanted negative impacts (IPCC, 2014) and of 
irreversible changes (Royal Society, 2012). 
Hence, society and businesses should pursue the 
path of sustainable development (Sriram et al., 
2013) in order to meet “the needs of the present 
without compromising the ability of future 
generations to meet their own needs” (WCED, 
1987). Circular economy is a type of economy 
that promotes sustainability and continuous 
sustainable development by using innovative 
ways to transform the current predominantly 
linear system of consumption into a circular one, 
with much needed material savings (Stahel, 
2013). Seeking to respect environmental 
boundaries, the Ellen MacArthur Foundation 
(2013) considers four distinct principles of a 
circular economy able to eradicate abusive 
resource consumption while adding value to the 
existing material in industry: optimize the use of 
resources and energy throughout lifecycles; 
maintain products and components in use for 
longer; materials cycle through the system as 
many times as possible through cascaded uses; 
utilize pure materials for improving quality of 
post-life use. 

Regarding regulations that are driving 
sustainable development adoptions, there is an 
increasing structure of environmental regulations 
called Extended Producer Responsibility that 
focus on end-of-use treatment of consumer 
products (Johnson & McCarthy, 2014). 

 
3.2.  Extended Producer Responsibility 
The Extended Producer Responsibility is a set of 
environmental policies established to motivate or 
oblige the manufactures on accepting physical 
and/or financial responsibility for their product’s 
waste (OECD, 2014). These policies follow the 
Polluter Pays Principle (PPP), in which the 
pollution producer has the responsibility for the 
environmental impacts caused by its waste 

(pollution) (Pires et al, 2014) and its core relies 
on either a take-back requirement mandating the 
individual producer to collect and treat the waste 
generated, or a legal obligation to finance these 
activities. In practice, its primary task is to set up 
and manage the infrastructures that organize the 
collection and processing of waste on behalf of 
their individual members (Fleckinger & 
Glachant, 2010) while providing “incentives for 
producers to incorporate environmental 
considerations in the design of their products” 
(Walls, 2006). The policy instruments chosen by 
each country or each waste stream define the 
character of their implemented Extended 
Producer Responsibility program (Forslind, 
2003).  

According to OECD (2014), there are four 
broad categories of EPR instruments available to 
policy makers and are possibly implemented 
simultaneously: economic and market-based 
instruments including deposit-fund schemes, 
upstream combination tax/subsidy to incentive 
producer on complying with EPR, material taxes 
and Advanced Disposal Fees; regulations and 
performance standards like voluntary or 
mandatory standards as well as minimum 
recycling or recovery rates and maximum waste 
production per capita; information-based 
instruments: through means of communication 
and aiming to indirectly support EPR programs 
by raising public awareness by mandatory 
information requirements for producers; product 
take-back requirements obligating producers or 
retailers to collect the product at a post-
consumed stage. 

In terms of EPR program objectives, 2001 
OECD EPR Guidance Manual (OECD, 2001) 
divides in four, such as: 

 
Ø   Source reduction; 
Ø   Waste production prevention; 
Ø   Design environmental friendly 

products; 
Ø   Promote the closure of materials loop. 

 
All the objectives pretend to promote the 

circular economy where waste production is 
prevented, raw materials are spared and recycled 
waste is looped into new products. 

 
3.3.  Packaging and EPR in packaging 

Packaging not only protects the product from 
external influences but can also protect the 
surrounding environment from the product 
(Paine, 1981). According to Jönson (2000), 
packaging has three main functions: the 
logistical function affecting supply chain’s main 
activities (Hellstrom & Saghir, 2007); the 
marketing function influencing he overall 
customer experience; the environmental function 
dealing with eco-design measures to minimize 
packaging’s material impact. Although different, 
Young (2008) refers that the environmentally 
sensitive packaging is not incompatible with 
satisfying consumers’ primary needs. 

Since the amounts of packaging produced 
have been growing steadily and the packaging is 
mostly of single-use (Zhang & Zhao, 2012),  
packaging waste has become a major issue for 
several countries (OECD, 2011). 

Two decades ago, EU has introduced the 
Directive on Packaging and Packaging Waste 
(94/62/EC) with specific objectives regarding 
packaging waste management, environmental 
protection, harmonizing national regulations 
concerning packaging and packaging waste 
(Bailey, 1999 and Buclet & Godard, 2001) 

Table 3: Counterpart subsidiary for local authorities from 
01/09/2015 (Source: SPV, 2016g) 

Material  
Kg/Inhabitant   €/Ton  

X1   X2   X3   P1   P2   P3  

Glass   <14,3   <24,5   <40,8   35   48   60  

Paper/Cardb

oard  
<7,66  

<11,3

5  

<15,0

4  
122   136   149  

Plastic*   <4,08   <10,6  
<17,1

1  
732   782   832  

Steel   <0,62   <2,10   <3,57   540   580   619  

Aluminum  
<0,03

7  
<0,4   <0,76   689   914  

115

5  

Composite  

Packaging  
<0,61   <1,84   <3,06   693   741   788  
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contributing to the implementation of the 
Extended Producer Responsibility mechanisms 
(Lazarevic et al., 2012). After some time, the EU 
adopted the Waste Framework Directive 
2008/98/EC stressing the importance for 
environmental protection and resource 
efficiency, in the attempt to effectively decouple 
economic growth from waste production 
(Mazzanti & Zoboli, 2008). 
  

4.   Benchmarking 

4.1.  Czech Republic 

In Czech Republic, there is only one producer 
responsibility organization (PRO), called EKO-
KOM, responsible for establishing an operational 
system able to fulfil its statuary duties while 
promoting the separation of waste (EKO-KOM 
2011b). EKO-KOM co-finances municipalities 
for the costs of municipal separate collection of 
packaging waste, from households, on a per ton 
of material model, and promote bonuses 
depending on municipality size, efficiency of 
collection equipment utilization or size of 
municipality (European Commission, 2014c).  

In terms of performance, Czech Republic’s 
packaging waste system reached 73% and 78.6% 
of overall recycling and recovery rate in 2014, 
respectively, and the amounts of packaging 
placed in the markets were 276.4kg per 
inhabitant, in 2015 (Eurostat, 2017a, Eurostat, 
2017b, Eurostat 2017c & EKO-KOM (2011a). 

EKO-KOM is monitored by the Ministry of 
Environment and by the Revenue authority that 
performs regular audits to assure data accuracy 
and control while waste treatment operators 
report the data on collected and recycled 
materials directly to the PRO (EKO-KOM, 
2011b). Due to such control and report 
incentives to retailers/distributers, the household 
sector is composed roughly by 5% of free riding 
and the industrial sector by 10%. 

Besides advertising campaigns, public 
training for municipalities and funding green 
projects, EKO-KOM’s packaging fees are 
according to each materials costs of recyclability. 
 
4.2.  Czech Republic 

The UK packaging waste system has a unique 
way of operating. Obligated businesses placing 
packing in the market must choose between 
directly joining a relevant environment agency or 
one of the 30 or more compliance schemes (PRO 
Europe, 2017). Being a market-based system, 
obligated businesses have to purchase enough 
number of electronic Packaging Waste Recovery 
Notes (ePRNs) or electronic Packaging Waste 
Export Notes (ePERNs) to assure their amounts 
of packaging were recovered/recycled while 
municipalities are free to collect and sell any 
packaging waste collected by them (Environment 
Agency, 2012 & European Commission, 2014g). 

According to Eurostat (2017c), Eurostat 
(2017a), Eurostat (2017d) and Environment 
agency (2014), the UK packaging waste system 
has reached 59.2% and 61.4% of overall 
recycling and recovery rate in 2014, respectively, 
and the amounts of packaging placed in the 
markets were 177.7 kg per inhabitant in 2014.  

System’s control is based on the National 
Packaging Waste Database (NPWD) where data 
is reported by members of compliance schemes, 
accessible to all entities and audited by 
regulatory authority to inspect data accuracy 
(Environmental Agency, 2014). 

Waste prevention has been largely promoted 
by The Courtauld Commitment being a 

voluntary agreement to improve resource 
efficiency while reducing waste in the UK 
grocery sector (WRAP, 2017). In addition, 
“sellers” of packaging must provide important 
information on recycling to the consumers, 
known as the Consumer Information Obligation 
(CIO) (European Commission 2014g). 
 
4.3.  Austria 
Austrian packaging waste system is 
characterized by seven PROs, three in the 
household sector and four in the industrial sector. 
The household sector is composed by ARA 
(Altstoff Recycling Austria) which is 
complemented by AGR (Austria Glas 
Recycling), and Oko-Box, both with different 
scopes (European Commission, 2014a). ARA’s 
collective system is a full cost coverage system 
which financed municipalities for collecting and 
sorting the waste (PRO Europe, 2017). As the 
packaging waste is collected, ARA has 
ownerships of them and receives money for 
selling the waste materials (European 
Commission, 2014c).  

According to Eurostat (2017b), Eurostat 
(2017c) and ARA (2017), Austria’s packaging 
waste system has reached 66.6% and 95.2% of 
overall recycling and recovery rate in 2014, 
respectively, and the amounts of packaging 
placed in the markets were 99.32kg per 
inhabitant in 2014  

Data on the amounts of packaging placed in 
the market as well as the amounts recycled and 
recovered may be reported to the PRO or directly 
submitted to the Ministry of the Environment. 
ARA is obligated to submit an annual report to 
the Ministry of the Environment as expert 
commissions, on behalf of the Ministry of the 
Environment, audit ARA. On the other hand, the 
PRO uses certified auditors to inspect and verify 
the data reported to them by its licensed partners 
(European Commission, 2014a). 

Every year ARA promotes 10 outstanding 
waste prevention projects and awards businesses 
on resource-saving measures. In addition, ARA 
has started a resource management professorship 
at the Vienna University of Technology (PRO 
Europe, 2017) and at least 0,3% of their turnover 
must be use for promoting waste prevention 
measures (European Commission, 2014a). 
  
4.4.  Netherlands 
Afvalfonds Verpakkingen (in English – 
Packaging Waste Fund) is the single PRO in 
Netherland’s packaging waste system and uses 
supportive organizations to outsource some 
activities (European Commission, 2014f). 
Nedvang deals with municipalities and waste 
management companies as they are financed to 
collect and sort the packaging waste based on the 
types of material, fees per ton of material 
collected and/or a transport kilometer fee. 
Kunststof Hergebruik is responsible for the 
transport, sorting and sales of separately 
collected plastics while the Dutch Institute for 
Sustainable Packaging provides researches and 
assists companies with prevention and eco-
design (Afvalfondsver Pakkingen, 2017a). 

In 2014, the system introduced 165.5 kg of 
packaging per inhabitant in the market and 
reached 68.5% (or 71%, according to 
Afvalfondsver Pakkingen, 2017a) and 93.9% of 
overall recycling and recovery rate, respectively 
(Eurostat 2017a, Eurostat 2017b, Eurostat, 
2017c). 
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All the entities of the system must report 
their relevant data via online submission. 
Packaging producers or importers submit it to 
Afvalfonds Verpakkingen while municipalities 
and waste operators submit it to Nedvang which 
performs random audits to them. Nedvang’s data 
is inspected by the Inspection Agency on 
Reliability and by the Environmental Agency on 
Accuracy and, after a final check by the Ministry 
of Infrastructure and Environment, the results are 
published and reported to the European 
Commission (European Commission, 2014f). 

In terms of waste prevention, companies 
must contribute to: reduce packaging material; 
promote recovery through the design; integrate 
recycled content as much as possible; minimize 
littering. Besides the yearly prize award for the 
best innovation, regarding packaging waste 
prevention, producers must provide proof to 
Nedvang on the measures being taken related to 
that (European Commission, 2014f).  
 
4.5.  Germany 
The German packaging waste system is 
composed by 10 different PROs with two 
distinct schemes: the dual system scheme, also 
known as collective system (for sales packaging) 
and the mandatory deposit system for one-way 
beverage packaging. The dual system has 100% 
cost coverage and each producer or importers is 
free to choose its PRO, while the PROs contact 
municipal or private waste management 
companies to perform the waste collection and 
sorting activities (European Commission, 
2014e). The deposit system for one-way 
beverage packaging aims to promote take-backs 
of non-environmentally friendly packaging 
through a monetary deposit, embodied in 
product’s price, and refunded once the used 
packaging is returned (European Commission, 
2014e). 

In 2014, the system collected 132.85 
kg/inhabitant of packaging (transport, secondary 
and sales packaging) and was able to reach 
71.4% and 97.8% on overall recycling and 
recovery rates, respectively (Destatis, 2017a, 
Destatis, 2017b, Eurostat, 2017a & Eurostat, 
2017b). 

To control system’s information, the 
quantities of packaging placed in the market and 
the participations on compliance schemes are 
reported to the Chamber of Industry and 
Commerce and to the state authority. 
Nevertheless, the intentional misinterpretation 
regarding the many different types of packaging 
and the false measurements of packaging 
weights and materials contribute to the 25% 
estimated level of free riding (European 
Commission, 2014e). 

In terms of reducing waste production, the 
PRO’s are obligated to pay a supplementary fee 
to municipalities for promoting consumer 
information about waste prevention, collection 
and sorting. Other way to reduce waste, in the 
household sector, is the cost saving for the 
residual waste bin, in which the costs for 
recycling are internalized in the product’s price 
(European Commission, 2014e).    There are also 
public recycling machines that refund for 
depositing used drinking bottles, minimizing 
inconvenient disposals (UK-German Connection, 
2017). 

 
4.6.  Belgium  
Belgium’s packaging waste system is composed 
by Fost Plus, responsible for the household 

packaging waste, and VAL-I-PAC, responsible 
for the industrial packaging waste. Household 
packaging waste is collected and sorted by 
municipalities or groups of municipalities, 
through several different methods, and fully 
reimbursed by the PRO. Once collected and 
sorted, the Fost Plus buys the waste and sells it 
to waste treatment operators. For the industrial 
sector, VAL-I-PAC just finances the collection 
and treatment processes in exchange for 
information reports, later used to provide 
financial incentives for industrial companies that 
assure separate collection of industrial packaging  
Waste (European Commission, 2014b).   

Similar to Germany, landfilling is banned in 
capital of Belgium, Brussels. Although taxes are 
high, the rest of the cities allow certain 
landfilling (CEWEP, 2015). In 2014, the 
household sector introduced 76.1 kg of 
packaging per inhabitant in the markets (both 
sectors introduced 153 kg/inhabitant in 2010), 
the overall recycling reached 81.3% and the 
overall recovery rate was almost 100% (99.2%). 

The system is controlled and monitored by 
Interregional Packaging Committee (IPC) 
monitoring around 200 waste treatment 
companies and receiving obligated data reports 
from both PROs. Due to no competition and 
centralized information, the levels of free riding 
are known to be low (7% and 9% in household 
and industrial sector, respectively) (European 
Commission, 2014b). 

Fost Plus offers online tools related to 
assessing packaging’s environmental impact 
(Pack4ecodesgin) and specific information about 
packaging life-cycle and eco-design importance 
(PreventPack) (Fost Plus, 2017b & Fost Plus, 
2017c). In addition, there is also the Greener 
Packaging Award, every two years, rewarding 
companies that create innovation within 
packaging sustainability (Fost Plus, 2017a). 
 
4.7.  France 
The French packaging waste system has two 
PROs in the household sector (Eco-Emballages 
and Adelphe) and no EPR scheme for the 
industrial/commercial sector. Entities placing 
packaging in household sector have the option of 
joining a collective system or implement their 
own individual one. In the collective systems, 
municipalities are responsible for managing the 
selective collection systems and the PROs only 
finance up to 80% of those costs based on 
amounts of material collected, recovered or 
recycled and on information campaigns 
undertaken. 

According to 2015 Eco-Emballages annual 
report, Eurostat (2017a), Eurostat (2017b) and 
Eurostat (2017c), the household sector 
introduced 73.4 kg of packaging per inhabitant in 
the market and the overall recycling and 
recovery rates were 67% and 74.6%, 
respectively. 

For information control, producers report 
data to the PROs and to the National Register. 
On the other hand, waste treatment operators 
also report their relevant information to the 
PROs which is later gathered, inspected and 
published as their annual reports and activity 
reports (European Commission, 2014d). 

In terms of waste prevention and eco-design, 
Eco-Emballages introduced a bonus/penalty 
parameter to the usual fee model with the 
purpose of encouraging eco-design, make sorting 
easier and decrease the quantities of packaging 
that are considered disruptive (European 
Commission, 2014). Consulting services for 
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packaging assessments, done by experts, are 
available as well as online tools available for 
environmental impact assessments and for 
testing packaging recyclability (Eco-Emballages, 
2017a & Eco-Emballages, 2017b). 

 
5.   Case Study on Packaging Waste in 

Portugal 
5.1.  System Functioning 
Within the framework of managing the flow of 
packaging and packaging waste, Decree-Law nº 
366-A/97, from the 20th of December, set the 
main requirements for the Portuguese integrated 
system such as: create a network for the selective 
collection, finance the costs of sorting, 
warehousing, transportation, treatment and 
recovery of packaging waste disposed in the 
network and also the fulfillment of collection 
targets and minimum recycling/recovery 
objectives. 

In Portugal, the responsibility for managing a 
certain packaging waste is attributed to the first 
company placing it on the market (APA, 2017c).  
On the other hand, this responsibility may be 
transferred to a collective system, managed by a 
PRO, in exchange for a financial contribution 
(SPV, 2017c & SPV, personal communication, 
May 26th, 2017). Sociedade Ponto Verde is a 
non-profit organization founded by some entities 
of the packaging value chain and is represented 
by: 54.2% from Embopar representing the 
packers and importers; 20% from Dispar 
representing the trade and distribution 
companies; 20% from Interfileiras representing 
the packaging production and materials; 5.8% 
from Logoplaste, city councils and INESC 
(Institute for Systems Engineering and 
Computers). 

In 1997, SPV was licensed to operate as the 
Portuguese PRO, by the Ministries of the 
Economy and the Environment, with the purpose 
of establishing a collective and integrated system 
capable of promoting recycling and recycling-
related activities while focusing on waste 
prevention (SPV, 2017e). After being the single 
PRO for 20 years, the third licensed attributed to 
SPV, in late 2016, allowed the entry of the new 
PRO Novo Verde, which is set to start operating 
in 2017. This license distinguishes the two main 
packaging sectors: urban and non-urban. The 
urban sector deals with non-reusable primary 
packaging, checkout bags and multipacks while 
the non-urban is responsible for all the other 
packaging. (SPV, 2017a).  

Figure 2 gives an overview of how the 
Portuguese packaging waste system functions for 
the urban sector, including the monetary and 
material flows between the entities. 

 

	  
Figure 2: Overview of material and monetary flows of the 
Portuguese packaging waste urban sector (Adapted from 

Embopar, personal communication, April 21st, 2017 & SPV, 
personal communication, May 26th, 2017) 

In the collective system, packers/importers 
transfer the responsibility for managing their 
packaging waste to the PRO in exchange for the 
financial contribution fee (Table 2) used to pay 
for the activities of source-separated collection, 
transportation, and sorting for recycling (SPV, 
2017b).  

Municipalities must celebrate contracts with 
the PRO and carry out the operations of selective 
collection, transportation and sorting in return 
for financial reimbursements, also from the PRO, 
according to the amounts of waste collected and 
the potential level reached, as represented in 
Table 3. Then, the PRO purchases the collected 
and sorted packaging waste, from each 
municipality, and sells to a licensed waste 
treatment operator, through public biding, on the 
licensed online platform named “Organized 
Market of Waste” (SPV, 2017c). This monetary 
flow has two directions since material trades are 
based on free market rules and treatment 
operators are competing between them. Thus, the 
values paid by SPV may assume negative values 
when the PRO has to pay the waste treatment 
operator for treating the packaging waste (SPV, 
2017a). Once recycled, the once waste is then 
available for other applications.  

Retailers producing less than 1.100 L/day of 
packaging waste (considered urban waste) must 
use municipalities’ collection network to dispose 
their waste (APA, 2017a). 

In order to increase recycling activities, SPV 
uses information report-financing model where 
recyclable materials from the undifferentiated 
collection, sorted in mechanical-biological 
treatment (TMB) facilities, and other 
complementary flows, are sent to recycling, in 
exchange for a reporting fee called Value of 
Complementary Information (VIC – in 
Portuguese, Valor de Informação 
Complementar) (SPV, 2017a). In 2015, an abuse 
from TMBs due to lack of technical 
specifications made SPV suspend such 
financings until quality standards were 
implemented (SPV, personal communication, 
May 26th, 2017). 

The non-urban packaging waste system is 
differently organized because SPV does not 
organize nor pay for the collection of the 
packaging as packers/importers directly contact 
their desired waste treatment operator. During 
the second license, the role of SPV was to gather 
information from waste treatment operator on the 
amounts being recycled in exchange for a 
financial contribution called Information and 
Motivation Value fee (in Portuguese VIM - 
Valor de Informação e Motivação) on a “per ton 
of material” basis of information properly 
reported. As the third license emerged, the non-
urban waste flow was set to be excluded from 
system’s scope and so VIM decreased to 0€ 
(SPV, 2017a). 
 
5.2.  System Performance 
From an EPR point of view, there are several 
different ways to measure and compare the 
performance of a certain waste system.  

In terms of waste reduction, analyzing the 
behavior of the amounts of packaging being 
placed in the markets will help understand 
whether there is overall material usage reduction 
by packers/importers or not. Following SPV’s 
annual reports from 2011 to 2016 and Eurostat 
(2017c), Table 4 below illustrates the amounts of 
packaging (from urban and non-urban sector) 
being placed in the national market per 
inhabitant. 
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 According to Table 4, the amounts of 

declared packaging seem to be directly related to 
population’s purchasing power (Trading 
Economics, 2017) which, despite the efforts for 
waste reduction, have increased from 2013 to 
2016. Although population decreased, the 
amounts of declared packaging per inhabitant 
have also increased since 2013. 

In regards to recycling and recovery rates, the 
Portuguese packaging waste system has suffered 
significant changes in 2016. Figure 3 represents 
the continuous evolution of these rates and 
distinguishes the urban and non-urban recycling. 

 

	  
Figure 3: Evolution of the Portuguese recycling/recovery 

rates for packaging 

From Figure 3 it is easy to conclude that all 
rates decreased in 2016, specially the non-urban 
recycling rate. According to SPV, the 10% drop 
of the urban recycling rate, from 2015 to 2016, 
was mainly due to the abuse and later suspension 
of the report financing fees (VIC) for recyclable 
materials from TMBs facilities. This drop isn’t 
very significant since SPV kept increasing the 
amounts of waste selectively collected (Figure 
1). In terms of the non-urban recycling rates, 
there was a massive, yet expected, drop, as 
information report from this flow stopped being 
financed. Despite such low rate, it is believed 
that the non-urban packaging waste kept being 
recycled, just not reported to SPV. According to 
SPV’s annual reports and analyzing each 
individual material, glass was the least affected 
having increase its take-back amounts but 
maintained a low recycling rate (51%). 
Cardboard/paper, plastics, metals and wood 
significantly dropped their individual recycling 
rates and take-back amounts. As a result of all 
these changes, the global recycling rate dropped 
35% (SPV, personal communication, May 26th, 
2017).  

In accordance to Eurostat (2017a) and 
Eurostat (2017b), the overall Portuguese 
recycling and recovery rate for packaging 
(including pharmaceutical and agricultural 
sector), in 2014, were 61% and 64.1%, 
respectively, meaning that they are possibly even 
lower nowadays. 

 In 2016, the Portuguese packaging system 
only achieved its current plastic recycling rate 
target (with 33%) and the overall recovery rate 

target (with 75%). Before such significant 
changes, the system was steadily increasing its 
activity and reaching most of the current targets, 
except for glass. With the new package for 
Circular Economy from EU, SPV is only 
concerned on achieving the new ambitious 
targets for aluminum and glass since aluminum 
isn’t very much used in metal packaging and 
glass haven’t had a good high-performance rate 
in the last few years (SPV, personal 
communication, May 26th, 2017). 

For PRSU 2020’s goals, the behavior shown 
in Table 4 did not allow a reduction on 
packaging waste produced by inhabitant, 
showing, once again, how economic growth is 
still directly affecting waste production. 

 
5.3.  Cost Efficiency 
SPV’s activity is characterized by two main 
revenues streams: contribution fees from 
packers/importers and sales of recyclable 
materials. In a 4-year period (2013 to 2016), the 
contribution fees per ton of material went from 
51.9€/ton to 52.7€/ton, with increases and 
decreases along the way, amounting to almost 
54.7€ million in the latest. 

The system is full cost coverage since SPV 
finances all system’s activities from collecting 
and sorting the waste to financing studies or 
projects. Reimbursements to municipalities 
represent the biggest costs for the system and, in 
the same 4-year period, the cost per ton of 
collected and sorted material went from 
89.54€/ton to 173.35€/ton. Although costs 
decreased drastically from 2015 to 2016, the 
exclusion of the non-urban flow greatly decrease 
the considered amounts of take-backs, resulting 
in higher ratio values (SPV, 2017a, SPV, 2017g 
& SPV, 2017f). 

As the new license was approved in 2016, a 
certain disinvestment in Marketing, R&D, and 
Studies was observed as the amounts spent 
reduced drastically (SPV, 2017a & SPV, 2016g).  
In addition, the increase of PROs will lead to 
new and necessary costs related to a new 
Chamber of Compensation aiming to assure the 
balance regarding payments between PROs and 
according to amounts managed (Embopar, 
personal communication, April 21st, 2017). 

 
5.4.  Control of the System 
SIRER, the Integrated System for Electronic 
Register of Waste (in Portuguese - Sistema 
Integrado de Registo Eletrónico de Resíduos), is 
an online database about waste, composed by 
several modules used to store, monitor and 
control information (APA, 2017b). 

Packers and importers of the Portuguese 
packaging waste system must be registered on 
the Portuguese Environment Agency (APA – 
Agência Portuguesa do Ambiente) through 
SIRER, in which they must report their yearly 
data on quantities placed in the market. These 
entities also annually report packaging 
characteristics and the conception of new 
packaging to SPV. On the other hand, SPV also 
reports the supposedly same information to 
SIRER for double-checking.  

Municipalities responsible for managing 
packaging waste must provide auditable 
information to SPV and cooperate with the 
characterization of packaging waste (SPV, 
2017c).  

In parallel to this, waste treatment operators 
also have to report to SPV the quantities of 
packaging waste being processed, collected and 
transported by municipalities (SPV, 2017c) and 
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HORECA establishments must also report their 
relevant information to SPV for quality and 
veracity checking. In case of any inconsistencies 
from the reports, APA contacts the PRO to alert 
and resolve the situation. 

Regarding audits, SPV is obligated to 
promote audits by independent and external 
auditors to all the entities of the system. For 
packers/importers, audits are one way to assure 
high level of detail in their packaging 
declarations. In addition, SPV uses the 
Simplified Business Information (in Portuguese 
IES – Informação Empresarial Simplificada) 
(SPV, 2017a) to select which packers/importers 
to audit. Municipalities must also send auditable 
information to the PRO related to the collection 
and sorting amounts. 

SPV is monitored by APA and the General 
Direction of Economic Activities (in Portuguese 
DGAE - Direção Geral das Actividades 
Económicas) and, according to Chapter 6.4.1. 
nº1 of the new license, is annually audited by 
independent and external auditors that evaluate 
the system of registers and technical-
environmental and economic-financial aspects. 

APA is supervised by the Secretary of State 
for the Environment also obligated to perform 
audits on waste managing entities in SIGRE. 
APA does not have the obligation to report 
information to any other national entity, only has 
to show compliance with national targets for 
example to the European Commission and is 
only audited by the General Inspection for 
Agriculture, the Sea, Environment and 
Management of the Territory (APA, personal 
communication, April 4th, 2017). Once all the 
information in collected and audited, Sociedade 
Ponto Verde publishes the annual report in its 
public website, which is only officially valid 
after APA’s approval. 

Given such system control, SPV’s 2015 
annual report announced an estimated 10% on 
non-declared packaging placed in the national 
market, also known as free riding, regarding the 
household packaging waste flow. With the new 
license and the entry of Novo Verde, the number 
of free riders is known to have increased since 
SPV need to re-celebrate contracts with 
packers/importers and can’t control the entities 
that are either free-riders or have joined Novo 
Verde’s system (SPV, personal communication, 
May 26th, 2017). 

 
5.5.  Eco-design and Prevention 
Eco-design and waste prevention measures are 
key to achieve the desires EPR’s main 
objectives. These measures may emerge from 
different entities of the system such as the 
packaging producers, packers and/or importers 
or even big retailers with their own packaged 
goods. Moreover, national legislation and direct 
incentives from the PRO may also contribute to 
improve packaging design while reducing its 
environmental impact (Logoplaste, personal 
communication, 11th April, 2017). 

Regarding SPV, many different incentives 
have been promoted throughout the years. The 
Green dot fee model used by the PRO directly 
promotes material usage reduction as fees are 
paid on a per ton basis. In addition, SPV has 
been developing many population awareness 
campaigns, offering training actions on the 
identification and sorting of packaging waste 
materials in the sorting facilities around 
Portugal, publicly displaying relevant 
information on recycling practices, frequent 
answered questions, important Portuguese eco 

tendencies outside of the packaging world and 
the advantages of recycling and also launching 
the “Ponto Verde Open Innovation” project that 
chooses and finances new innovative projects 
that contribute to sustainable development and 
new businesses opportunities (SPV, 2017a). 

SPV has also developed partnerships with 
national and international organizations related 
to packaging and the Extended Producer 
Responsibility allowing permanent knowledge 
actualization, share of experiences and potential 
improvements (SPV, 2017a). From a partnership 
with Belgium’s Fost Plus, SPV created the 
“Pack4recycling” project consisting on a general 
recyclability test, available on SPV website, used 
to display important information about the 
distinctions between packaging alternatives, their 
recyclability limits and also a packaging 
conception assessment to promote packaging 
efficiency in terms of eco-design and material 
usage (SPV, 2017d). 

Eco-design and waste prevention measures 
emerge from the core values of packaging 
producers or packers/importers as they attempt to 
achieve cost reductions through resource 
efficiency. Most measures are firstly 
implemented by big companies who normally 
invest on R&D and are later copied by the 
smaller ones (Embopar, personal 
communication, April 21st, 2017). 

In terms of Portuguese legislation, the 4th 
article of Decree-Law nº 71/2016 states that 
packaging producers shall seek to incorporate 
recycled materials into their production 
processes, in association with packers/importers, 
Moreover, the new license imply minimum 
investment amounts on R&D, projects, studies, 
education and awareness campaigns. 

 
6.   Conclusions and Future Work 
The continuous increase of the world population 
joined by the over consumption of natural 
resources, and consequent increase of waste 
production, have created the need to adopt new 
economic models that promote sustainable 
development by preserving the existent stocks of 
natural resources so as not to compromise the 
next generation’s needs. Aiming to reach the top 
of waste hierarchy, several European nations 
have implemented EPR schemes in their 
packaging waste system to contradict, or at least 
attenuate, the negative environmental impacts of 
its on-going growth of waste production. 

Despite each system’s golden practices, all 
the analyzed European countries have organized 
their packaging waste system based on 
transitioning from a linear to a circular economy 
by continuously trying to increase their 
recovery/recycling activities while handling and 
controlling their waste production levels. 
Following such countries, this approach has also 
been adopted by the Portuguese packaging waste 
system.  

Although 2016 was a negative year 
characterized by significant changes, 
performance decreases and disinvestments, the 
20 years of SPV’s activity have enabled 
tremendous progress and improvements in terms 
of achieving the desired EPR goals: increase 
recycling/recovery and overall reduction of 
(packaging) waste. 

SPV has played a crucial role in terms of 
recycling/recovery activities mainly by 
developing awareness campaigns to educate 
society, display relevant information on its 
website, increasing geographical area coverage 
and financing complementary recyclable waste 
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flows. Despite being difficult to control the 
effects of economic growth on packaging waste 
production, SPV has promoted waste reduction 
through: Green Dot fee model used, development 
of pack4recycling to assess and improve 
packaging recyclability, create complementary 
recycling flows for recyclable materials, finance 
studies, projects and R&D and create 
partnerships with international EPR and 
packaging-related organizations. 

Given the knowledge gathered in this 
dissertation and some of the golden practices 
from the other European countries, some 
improvements may be implemented  in the 
Portuguese system, such as: penalty or bonus 
fees according to the materials used in 
packaging; complementary organizations with 
different scopes helping each other improve the 
system or even choose only one PRO by votes; 
refunding bottle machines to improve take-
backs; transparency in reimbursements 
calculation; reduce cost coverage to promote 
system’s efficiency; modify the minimum 
expenditure amounts for studies, projects or 
R&D.  

As for future work, it would add great value 
to improve the current Green dot fee model by 
incorporating new parameters and making it 
more real and less static. Pack4recycling should 
also be continuously developed to become a 
more dynamic assessment tool, similar to 
Belgium’s. It is also important continue 
analyzing and monitoring the Portuguese system 
as it is going through a transition period and 
many changes may still occur. 
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