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ABSTRACT: The purpose of this paper is to demonstrate the possibilities of the EcoTech System’s
solution to support the implementation of the assumptions of the Extended Producer Responsibility.
The research methods used to accomplish this goal are literature studies and case study — “MSGO -
EcoTech System”. EU standards impose a high level of recovery and recycling on the Member States.
It is clear that, in order to fulfil the sense of social justice, those who directly contributed to this situa-
tion, i.e. consumers and producers, should also participate in this process. However, manufacturers
need tools to monitor the efficiency and effectiveness of their operations. The presented “MSGO -
EcoTech System” is based on the incentives scheme. The basis is the assumption that companies
which declare CSR in their business strategy will join and will participate in the creation of new incen-
tives for citizens. The example confirms that there are modern solutions which can support companies
in the implementation of EPR. The obtained results provide guidelines for companies seeking solu-
tions in this area.
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Introduction

The growing world population is accompanied by higher demand for
food and other goods. In turn, the increased production of food products
leads to an increased amount of packaging waste, such as bottles, boxes and
foil (Gémez et al., 2009). The problem of packaging is, first of all, a burden for
the environment and a disturbance in sustainable development. Waste per-
ceived as “any substance or object which the holder discards or intends or is
required to discard” (Article 3 of Directive 2008/98/EC) accompanies us in
everyday life and, as many people imagine, is unavoidable. We create it in our
immediate neighbourhood, sometimes even without noticing this fact.
In addition, we are rarely aware of the amount of waste we produce. The
primary sources of generated municipal waste related to human activity are
mainly households and public utility facilities. Collection and accumulation
of waste at the place of its generation is the first stage in the system for its
removal and neutralization. The mostimportant element of a properly designed
municipal waste management system is waste segregation. This segregation
may be performed in two ways: through a selective collection system “at
source” (in households and other places of human residence) or through sec-
ondary segregation.

The European Commission has obliged the Member States to standardize
waste management as well as implement the waste handling hierarchy by
transposing it to the national legislation (2008/98/EC). This means prefer-
ence of waste generation prevention, reuse and recycling over any other
recovery and neutralization processes. Target levels of packaging waste recy-
cling have also been set.

EU standards impose high recovery and recycling levels on the Member
States. The realization of the assumed levels is not only a task of the munici-
pality, or more broadly: the Member States. It is obvious that, in order to sat-
isfy a sense of social justice, also those who directly contributed to the result-
ing situation should participate in this process, i.e. consumers and manufac-
turers. The Extended Producer Responsibility (EPR) postulate has been
constructed in this spirit. This idea is intensively promoted especially in the
context of a circular economy.

Minimum requirements have also been established for all Extended Pro-
ducer Responsibility systems. Manufacturers of goods covered by these sys-
tems must take responsibility for the management of the waste stage for
their products: “In addition, obligatory extended producer responsibility
systems have also been introduced for all packaging, as reflected in the state-
ment (item 20 of preamble 2018/852/EC). Producers of products should
cover the costs necessary to meet the waste management targets and other
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targets and objectives, including on waste prevention, defined for the rele-
vant extended producer responsibility scheme” (UE 2018/851/EC): ,As the
amount and type of packaging used generally depends on choices made by
the producer rather than the consumer, extended producer responsibility
schemes should be established.”

The purpose of this paper is to demonstrate possibilities of the “Motiva-
tional Waste Management System” by EcoTech System as a support tool in
implementing the assumptions of Extended Producer Responsibility.

Literature review

The common denominator for the Extended Producer Responsibility
(EPR) definitions that appear in the literature and normative acts is its per-
ception as an environmental protection strategy/policy under which the
manufacturer’s responsibility for the product is extended to the whole life
cycle of this product?.

A complex EPR definition was proposed by T. Lindhqvist?, for whom:
»Extended Producer Responsibility is an environmental protection strategy
to reach an environmental objective of a decreased total environmental
impact from a product, by making the manufacturer of the product responsi-
ble for the entire life-cycle of the product and especially for the take-back,
recycling and final disposal of the product. Producer Responsibility is imple-
mented through administrative, economic and informative instruments. The
composition of these instruments determines the precise form of the Exten-
ded Producer Responsibility” (Lindhqvist, 2000, pp. 37-38). This author indi-
cates several aspects of responsibility: legal, economic, physical, informa-
tional. In doing so, EPR legislation, in principle, shifts the responsibility for,
and costs of, negative environmental externalities of products from taxpayers
to producers, consistent with the polluter pays principle.

In the EU law, EPR was introduced in the Waste Framework Directive
(2008/98/EC), although only the 2018 amendment introduces a definition

1 In addition, the Organization for Economic Cooperation and Development (OECD)
published several reports on EPR policies such as: “Extended Producer Responsibility:
A Guidance Manual for Governments” (OECD, 2001), “Economic Aspects of Extended
Producer Responsibility “(OECD, 2004) and “Analytical Framework for Evaluating the
Costs and Benefits of Extended Producer Responsibility Programmes” (OECD, 2005),
which are available at: https://www.oecd.org/env/tools-evaluation/extendedpro-
ducerresponsibility.htm.

2 In 1990, he presented the formal definition of EPR in a report for the Ministry of
Environment of Sweden, and it seems that this was the first definition-based approach
to this strategy. The inspiration for this definition should be sought in the Swedish
1975 draft Act on Waste Recovery and Management.
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of Article 3 p. 21 of the mentioned Directive stating that: |,extended producer
responsibility scheme” means a set of measures taken by the Member States
to ensure that producers of products bear financial responsibility or financial
and organisational responsibility for the management of the waste stage of
a product’s life cycle’ (2018/851/EC. Clarifying that this responsibility
includes: (item 14 of the preamble 2018/851/EC) ‘separate collection, sort-
ing and treatment operations. That obligation can also include organisational
responsibility and a responsibility to contribute to waste prevention and to
the reusability and recyclability of products. Producers of products can fulfil
the obligations of the extended producer responsibility scheme individually
or collectively. The responsibility imposed can be individual, where a pro-
ducer takes responsibility for its own products, or collective, where produc-
ers in the same product group pay a variable or fixed fee for participation in
a Producer Responsibility Organisation (Bio Intelligence Service, 2014).

The Extended Producer Responsibility principle pursues the following
waste management objectives (Rosiak-Tatulinska, 2011; Kempa, 1983):

1) maximum reduction in the quantities of municipal waste during any
business operations and in people’s households,

2) immediate incorporation of production residues again into production,

3) recovery of raw materials from collected waste,

4) application of waste neutralization processes,

5) waste storage in an ordered manner with a guaranteed minimum burden
for the environment.

The main purpose of this principle is to apply legal instruments encour-
aging producers to take actions that will prevent waste generation, reduce
the material and energy consumption level at every stage of the product life
cycle and offering incentives for introducing changes in the product design
phase and the manufacturing phase. In a broad perspective, the extended
producer responsibility principle is combined with the principle of material
producer responsibility for the product (Karpus, 2014). The final aim of EPR
is to address issues related to resource consumption and growing waste gen-
eration, a key rationale being that producers are best suited to make the
required changes to achieve a reduction in the environmental, social and eco-
nomic impacts of their products.

The EU legislator determined the instruments that can be used in the
process of implementing EPR (table 1). Still, prescriptive instruments may
only be used in the life cycle phase when the product has already become
waste. In the product life cycle phases that precede generation of waste, the
instruments can assume incentives to reduce adverse impacts on the envi-
ronment (Piontek, 2018). And it is the incentives system the model proposed
by EcoTech System is based on.
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Table 1. Typologies of EPR policy instruments

Tpologies

of instruments Policy Instruments

landfill and incineration bans material restrictions eco-design requirements
related to reuse/recycling, minimum recycled material content standards

Administrative source separation/collection requirements waste prevention requirements
waste prevention targets collection targets landfill/incineration diversion
targets reuse targets recycling targets recovery targets

Administrative/economic  producer take-back requirements

deposit-refund systems producer responsibility taxes on virgin materials
taxes on hazardous substances landfill and incineration taxes/charges
waste disposal taxes/fees/charges recycling fees/charges product taxes/
charges tradable recycling credits

Economic/Market Based

Informative information provision requirements, eco-labels

Source: Saki, 2011.

Proposed support tool for EPR
Conceptual assumptions of MSGO-EcoTech System

The amount of municipal waste generated in Poland in 2017 reaches
312 kg per citizen, which together gives almost 12 million tons of waste (GUS,
Environmental protection 2018). Packaging waste accounts for a substantial
part of this quantity. According to a report prepared to the order of Zero
Waste Europe, only 45% (by weight) of the packaging waste manufactured in
European cities is managed within ROP systems, which is only 18% of the
total mass of generated municipal waste (Zero Waste Europe, 2017, p. 9).

The EPR idea has also been extended to responsibility for packaging
introduced into production. It is the implementation of the EPR assumptions
in the area of packaging that requires relevant support.

EcoTech System starts a new service on the Polish market for effective
recycling of packaging waste, called “Motivational Waste Management System
by EcoTech System” - Motywacyjny System Gospodarki Odpadami EcoTech
System (MSGO-EcoTech System). The proposed solution is an innovation of
process nature, the aim of which is to ensure an effective and pro-social way
of waste segregation causing a change in behaviour and habits of residents
and common education with the use of motivational factors. The innovation
for effective recycling of packaging waste at “source” supplements the cur-
rent segregation methods. The novelty consists of rewarding segregation and
activating people for its proper implementation. MSGO EcoTech System is
also an innovation in the product aspect, utilizing two elements: IT system
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(EcoTech System Platform) and reverse vending machine, the so-called recy-
clomats. Recyclomat and MSGO Eco-Tech System are the trade mark of EcoTech
System.

The central element of the system is EcoTech System Platform - the IT
system for managing, counting, monitoring, and managing the whole flow of
information and recyclable materials in real-time. Recyclomats are synchro-
nized with the central platform and the mobile application, allowing the
users to use the network of machines installed anywhere. Recyclomats
installed in public places should ensure an automatic system for direct waste
segregation, offering a motivational discount program in return - e.g. dis-
count coupons for use in retail and service outlets of business partners asso-
ciated on the EcoTech System Platform (figure 1).
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Figure 1. MSGO-EcoTech System functioning principle
Source: EcoTech System's internal materials.

Kunz, Mayers, and Wassenhove (2018, p. 53) included the following in

the EPR stakeholder groups:

e Producers.

¢ PROs - Producer Responsibility Organizations (organize the collection,
treatment, and recycling activities under EPR on behalf of producers, sts
by charging a fee to the producers they represent). EPR on behalf of pro-
ducers. 60 PROs cover their operating costs by charging a fee to the pro-
ducers they represent.

* Waste operators - Waste operators, carry out waste collection, transport,
treatment, and recycling of waste on behalf of PROs. This stakeholder
group is commonly referred to as “recyclers”.

swimming pool
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* National authorities - are the regulatory bodies responsible for transpos-
ing EU directives into national legislation and ensuring targets imposed
by the directives are achieved.

¢ Municipalities - are local authorities providing and organizing waste col-
lection activities within their area.

¢ Trade associations - all professional associations that represent a given
sector.

e C(Clearing houses - Clearing houses are organizations created by national
authorities to register producers and collect data on their sales volumes.
They also compile information on waste collection from PROs and deter-
mine the obligations for each producer.

It should be highlighted that the above indicated groups of stakeholders
were separated within institutional solutions being in force in the United
States, where the quoted authors conducted their research. “Clearing houses”
have not been formed in the Polish reality.

The foundation for “MSGO-EcoTech System” is a synergy of all the model
participants creating the so-called 4 x WIN strategy. The project beneficiaries
are all the parties involved. And so:

1) citizens - motivation for segregation,

2) local government - achieving required recovery and recycling levels,

3) recycling industry - access to clean recyclable materials,

4) business partners - promotion by environmental protection, implemen-
tation of CSR assumptions.

As it can be easily noticed, the parties are the same as those indicated in
the earlier deliberations as the EPR stakeholders.

Recyclomats installed in public places should ensure the automatic sys-
tem for daily waste segregation, offering in return a motivational discount
program - e.g. discount coupons for use in retail and service outlets of busi-
ness partners associated on the EcoTech System Platform.

The reverse vending machines are connected with ECO-Wallet mobile
application which should be launched before starting packaging waste segre-
gation. In the next step, bottles or cans should be thrown into the machine
slot, the individual QR code should be read from the phone, and the process
should be continued until all waste is disposed of. The process ends with the
calculation of ECO-points, which can be exchanged for various types of dis-
counts (for example in public transport or in cinemas).

The collected points may be used in competition for prizes and exchanged
for discounts in retail and service outlets of the business partners associated
on the EcoTech System Platform Thanks to this cooperation, business part-
ners obtain not only new eco-customers, but have an opportunity to run their
own advertising campaigns, promote a selected product group or determine
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the discount level depending on the amount spent. The platform provides
access to data and reports in real-time in the scope of the realized recovery
and recycling levels in the given area, with a breakdown into the amount of
raw material, type, weight and exact collection point. Thanks to this cooper-
ation, business partners have an opportunity to run their own advertising
campaigns, promote a selected product group or determine the discount
level depending on the amount spent. The platform provides access to data
and reports in real-time in the scope of the realized recovery and recycling
levels in the given area, with a breakdown into the amount of raw material,
type, weight and exact collection point (Waksmundzki, Stronczek, 2018). The
proposed solution, on the one hand, is compatible with the assumptions of
the circular economy (figure 2) but, on the other hand, constitutes a tool sup-
porting EPR (figure 3).
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Figure 2. Circulation of waste/recycled material with the use of the EcoTech System
Platform as a Circular Economy tool

Source: EcoTech System’s internal materials.
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MSGO-EcoTech System — Coca-Cola case study

An example of using MSGO to implement tasks from the EPR area is
Coca-Cola’s action, taken as part of the global campaign: #neversettle. Coca-
Cola Company’s ambitious goal until 2030 is to collect and transfer for recy-
cling as much packaging as it hands over to the consumers, and that all mar-
keted packages are composed of recycled material in at least 50 percent by
2030. It is not difficult to notice that the company’s strategy is shaped by EPR
and Circular Economy. EPR aims to achieve environmental improvement
throughout the product life cycle and has two primary environmental goals.
The first is to encourage manufacturers to design resource-efficient and
low-harmful products. The second is to ensure the effective collection of used
products and environmentally friendly processing of collected products and
better reuse and recycling. The foundation of the EPR approach is, therefore,
to establish a feedback loop so that improvements in product design help
optimize their environmental performance and minimize decommissioning
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management costs. In this way, EPR is linked to both product design and
mandatory policy goals, ensuring a link between product design and post-
use processing, and between policy and implementation (Zero Waste Europe,
2017).

Under the project, 10 recyclomats will finally be installed within the cap-
ital city of Warsaw. In the first stage, 2 pieces of recyclomats were launched,
and a system of incentives (reductions and discounts) was provided by 4 pro-
ject partners: Costa Coffee, Multikino, Teatr Dramatyczny (Dramatic Theater)
and Capitol Theater. The interest of residents in the modern way of segrega-
tion using the ECO-Wallet application and in collecting ECO-points exceeded
optimistic forecasts. During the first two months, the ECO-Wallet application
was downloaded by 9,630 users, 14,026 transactions were carried out,
147,964 pieces of packaging waste for recycling were collected (see table 2).

Table 2. Project data

registered users 7643

registered transactions 14026

installed applications including: 9630

- 10S + 3720

+ Android + 5910

of collected waste including: 147 964 (100%)

* PET + 89196 (60.28%)
« ALU + 41338 (27.94%)
* glass + 17430 (11.78%)

Source: EcoTech System’s internal materials.

The project lasted 8 weeks. In that time, a registered user used a recyclo-
mat on average 1.8 times, providing 19.35 pieces of waste in the transactions.
PET packages were disposed of most frequently (there were 11.67 of them
per transaction). The largest registered transaction (2019/08/25; 09:00:25)
for a total of 328 returned packages was carried out by a person who visited
the recyclomat 4 times in total.

At the moment, works are underway in the area of the module recogniz-
ing the packaging type, in order to identify the producer that it was marketed
by, in the event that there is no label.

It turned out that the incentives system proposed by the partners was
sufficient for the residents to segregate waste using recyclomats on a regular
basis. The project confirmed that the residents want to be environmentally
friendly, want to segregate waste and want to create EcoSmart City.
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In addition, in the first week after the project launch, the ECO-Wallet
application (in polish called: ECO-Portfel) was one of the three most fre-
quently downloaded (popular) apps on play.google.com and appstore.com.

Conclusions

The realization of the circular economy model requires the extended pro-
ducer liability systems to be shaped and developed on the basis of a properly
defined social interest. As rightly noticed by W. Piontek (2018), this process
cannot be limited solely to the transposition of EU directives into the national
law, or be conducted under the influence of lobbying institutions represent-
ing industry interests. Therefore, the introduction of incentives systems
within EPR should be considered. A tool supporting such a policy can be the
proposed MSGO-EcoTech System model. The more so that it is a powerful
tool of multi-dimensional information management (Big Data, BI, IoT, Al, pre-
dictive analysis)?3.

For the effectiveness of the project, it is important to prepare a wide
range of incentives and rewards. The innovation assumes that companies
which declare CSR in their business strategy can join by participating in an
incentive scheme for citizens. At the same time, it should be believed that the
legislator will notice that participation in such a voluntary program is a real-
istic way of fulfilling the obligations from extended producer responsibility.

The research by Elinor Ostrom, a Noble Prize winner in economics, on
effective management of common goods proved that surprisingly many peo-
ple, institutions and organizations voluntarily take common action for nature
and environmental protection (Ostrom, 2010). She also denied the tradi-
tional views that desirable goals in the field of environmental protection can
be achieved only with orders and prohibitions (Poteete et al., 2010).

Therefore, we should remember that manufacturers do not necessarily
need legal regulations to demonstrate their willingness to take action for
environmental protection. They often pursue such initiatives without any
compulsion from a normative act, within the implemented CSR strategy.
However, manufacturers need tools for monitoring the effectiveness and effi-
ciency of their actions.

Presented solution confirms there is a modern way for companies to sup-
port EPR obligation. Received results can be used as best practises for com-
panies which are looking for any solution in this area.

The strengthening and expansion of producer-led program development
and autonomy in EPR policy are arguably necessary to truly fulfil the intent
of integration of EPR into the business model of firms.

3 This issue goes beyond the scope of this study.
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It is necessary to consider conducting field research in Polish companies
using the presented system. The research will determine the impact of the
innovation on the realization of assumed recovery levels by company.
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