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INTRODUCTION
We are pleased to be able to present this research at a time when Latvia’s possible deposit
return system (DRS) is being discussed and evaluated. A beverage package deposit return
system is a measure which deals with the reduction of the most visible part of littering in the
urban and natural environment, as well as contributes to increasing recycling targets,
especially in the light of the European Union’s Circular Economy Package and the related EU
Strategy for Plastics which sets forth a high collection rate for PET bottles. In an environment
of increased cost sensitization for the producers’ responsibility systems, DRS provides cost
efficiency through retailers’ engagement, which is especially suitable for countries such as
Latvia, Lithuania and Estonia, where there are large rural areas with low population density.
In addition, DRS provides the basis for potential packaging reuse/refilling systems, which is
important in relation to waste prevention and the development of resource efficient
packaging systems. For Latvia this all comes along with successful examples of deposit return
systems in other Baltic States and a wider momentum for deposit use in other countries.

DEFINITIONS
CAN – a type of beverage package made out of metal (aluminium or steel)
DRS (Deposit Return System) – a beverage package collection system based on amonetary
incentive for consumers
EPR – extended producer responsibility
One-way packages – beverage packages, that are collected and recycled
OWG – one-way glass, a type of beverage package made out of glass
PET (polyethylene terephtalate) – the most widely used plastic beverage packages
PRO – producer responsibility organization
Refillable packages (Refillables) – returnable and reusable beverage packages that are
designed for this purpose
RHF – retail handling fee, the fee paid to retailers by a central DRS to cover the direct costs
related to deposit package collection.
RVM – a reverse vending machine used for deposit package collection
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1. PROBLEMS AND CHALLENGES
1.1.

From littering to marine pollution

Regular clean-ups of roadsides, forests and beaches, alarming and less than transparent waste
statistics, global warming, a lack of quality drinking water, marine litter in seas and oceans,
perishing animal species, metropolitan air pollution, as well as littering are all realities of the
modern world and, of course, the Baltic States. Littering appears in many forms, caused by a
number of reasons. In narrow waste management terminology, often littering, wild dumping
or fly dumping are distinguished. Although such illegal waste-related behaviour patterns
require different measures to cope with them, the consequences on the environment are
often the same. These are generally contamination of landscapes, public places, soils, but,
also, waterbodies and ultimately, seas and oceans.

The composition of litter differs by countries, regions and areas (e.g. roadsides, parks,
beaches). It depends on the level and nature of consumption, as well as the existing waste
collection system. Most of the litter composition studies in the European Union have shown
that littered beverage containers account for a significant part of all litter.1 The reason for that
is that drinks are often consumed away from home and if there is no proper collection system
available or the awareness of people is low, then the beverage containers may end up in
nature.

The litter clean-up might turn out to be a quite labour intensive and costly exercise. It is not
easy to calculate the costs related to littering, but a study “Litter and fly-tipping in England”2
gives a comparative conclusion “Because of the number of different bodies which collect litter
1

For example, according to different studies in England, non-alcohol and alcoholic beverage packages make up
32.4% (INCPEN, 2014, Composition of litter in Scotland, http://docplayer.net/21365525-Composition-of-litterin-Scotland-2014-survey-by-keep-Scotland-beautiful-commissioned-by-incpen.html) and in the Netherlands 16%
of all litter (Hoppe et al, 2013, Street litter reduction programs in the Netherlands: Reflections on the
implementation of the Dutch litter reduction program for 2007 - 2009. Lessons from a public private partnership
in environmental policy, Environmental Engineering and Management Journal 12 (2013), 8, 1657-1668). This
division is based on “items number”, not on weight. Taking into account the light weight of several other items
recorded among litter, the share of drinks-related packages in a weight-based comparison is significantly higher.
In Estonia, in 2013 before the deposit system was introduced the share of beverage containers was even up to 80%
of all roadside litter (SEI Tallinn, Pakendi ja pakendijäätmete kogumissüsteemide analüüs, Report, 2003).
2
https://www.publications.parliament.uk/pa/cm201415/cmselect/cmcomloc/607/607.pdf
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and because the collection of litter is often part of other activities such as street cleaning, it is
difficult to get a precise figure for litter collection costs. Nevertheless, it is clear that the best
estimate costs—from £717 to £850 million—represent significant expenditure by local
authorities“. Also, in the Baltic States the local municipalities and other public authorities (e.g.,
state forest authorities) spend significant sums every year related to the cleaning of littered
areas and illegal dumping sites.
In addition, littering has several side-effects, as “the evidence shows that poor levels of local
environmental quality are associated with an increase in other low-level crime and social
disorder, further compounding the problems for the local community”3. Part of the litter
reaches waterbodies, ultimately also the seas and oceans. Marine litter and especially plastic
marine litter are recognised as one of the menaces of our times, on the level of the United
Nations (UN) working bodies such as UNEP and UNEA. A comprehensive study was published
by UNEP in 2016 “Marine plastic debris and microplastics – Global lessons and research to
inspire action and guide policy change “. According to this study, at least 8 million tons of
plastic end up in our seas and oceans every year, and make up 80 % of all marine litter from
surface waters to deep-sea sediments.

In the European Union, the issue of marine litter is also starting to be a hot issue. On the one
hand, in the context of the work on the circular economy, especially through the upcoming EU
Strategy on Plastics; and on the other hand, through the Marine Strategy Framework
Directive, which includes marine litter as one of the criteria for achieving the Good
Environmental Status of the European marine environment.

The reduction of marine litter is also important in the Baltic Sea region. HELCOM (Baltic Marine
Environment Protection Commission - Helsinki Commission) has developed a regional action
plan for the Baltic Sea countries on marine litter, adopted in 2015, with the aim of achieving a
significant reduction of marine litter by 2025. The HELCOM Regional Action Plan on Marine
Litter sets the standards and requirements for each HELCOM country (including Latvia) to put

3

http://www.keepbritaintidy.org/leqse-2013-14/184/20/1/1550/43/o/3fa36755-1564-4606-ae8c-5b232c66c394
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the agreed commitments into action. The effectiveness of the measures should be reviewed
regularly, for the first time by 2020.

Plastics are clearly the most common litter materials. Around 70 % of the marine litter in the
Baltic Sea is plastic. Several international studies have shown that a large share of plastic
marine litter comes from the littering of plastic drink bottles and bottle caps/lids.4 Besides
having an effect on the environment, marine litter also has a strong socioeconomic dimension.
Marine litter may affect human activities and health, reduce the value of tourism and
recreation, or result in direct costs for removal.

A Deposit refund system – the impact on litter reduction
As the experiences of those countries that have implemented deposit return systems (DRS)
show, a well-designed and operated DRS can effectively reduce littering, including marine
litter generation. The basic idea, a DRS is a market-based solution, it is equally ‘best
environmental practice’ (as it allows the achievement of very high collection rates), it clearly
includes a behavioural and system change that contributes positively to the reduction of
littering. In comparison with alternative or parallel waste collection systems, the benefit of
a DRS is the financial motivation. This works especially well in countries like Estonia, Latvia
and Lithuania where the monetary incentive plays an important role as the basis for the
collection system.

Before the introduction of a deposit refund scheme in Estonia, the composition of litter along
roadsides was analysed. It was done in the framework of a clean-up campaign that was
organised in 2003. Beverage containers were up to 80 % of the litter collected. Plastic bottles
and aluminium cans formed a major part of the beverage containers.5 After the deposit was
introduced in Estonia (in 2005), the amount of litter along roadsides decreased significantly.
The follow up roadside litter survey that was carried out two years after the DRS
4

Marlin project 2013 http://www.cbss.org/wp-content/uploads/2012/08/marlin-baltic-marine-litter-report.pdf
Pilot project ‘4 Seas’– plastic recycling cycle and marine environmental impact. Case studies on the plastic cycle
and its loopholes in the four European regional seas areas European Commission. Arcadis. Project number
BE011102328 | Final report| 10-01-2012
5
SEI Tallinn (2003), Pakendi ja pakendijäätmete kogumissüsteemide analüüs, Report, 2003
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implementation in Estonia showed that the share of beverage containers had dropped
below 10 % of all litter. Also, the Estonian State Forest administration has brought up the
fact that the implementation of DRS in Estonia has significantly reduced the amount of
littered drink bottles in Estonian forests.

The European Commission has also recognised that the wider implementation of the DRS in
EU countries could, in-addition to increased reuse and recycling of plastic containers,
contribute to a reduction in marine litter. The recent beach litter monitoring in Estonia
(Plastic project 2017-2018) has shown that beverage containers basically missed in the
collected litter items.

1.2.

Waste hierarchy and the circular economy

The legal framework for treating waste in the EU is established in the Waste Framework
Directive (2008/98/EU), which aims to protect the environment and human health,
emphasizing the importance of proper waste management, recovery and recycling to ensure
resource efficiency and sustainable waste management in the EU. Article 4 of the Directive
introduces a highly influential notion of waste hierarchy, which has established an order of
preference for actions in sustainable waste management, in order to minimize the amount of
waste generated and to improve the overall waste management process.
In place of the traditional waste management approach consisting of three R’s (Reduce, Reuse,
Recycle), the European Union has introduced a more elaborate five-step waste management
hierarchy, listing the actions in order of priority, from most favourable to least favourable,
from the environmental perspective. The most preferable option is prevention, followed by
reuse and preparation for reuse, recycling and energy recovery. These are the options that
should be applied where possible, before reaching disposal as the last resort. The aim is to
extract the maximum benefits from products and materials all the while generating the
minimum amount of waste. The waste hierarchy sets out the priority order for managing
waste materials and as such it is the basis for all EU member states when developing their
national waste management systems. From the waste hierarchy point of view, reuse is
preferred over recycling. The importance of reuse has also been recognised in the transition
8

towards a circular economy. Reuse-oriented activities contribute in fact to the avoidance of
waste, as an alternative for the reusable or refillable packages, for example, would be a oneway package, which would be thrown away, i.e. becoming waste, just after the product is
unpacked or consumed. Since refillable beverage packages can turn a number of times,
technically up to 20 or more, they remain an important issue in the collection scheme and
collection rate. High levels of refilling cycles can only be achieved by an effective collection
of empty packages, i.e. with high return rates. This means, that for refillable packages there
should be a system, which will give guarantees to the filler, that a reasonable amount of the
refillable packages are returned with each cycle when put to the market. We propose that
economic operators should be significantly economically motivated to choose
refillable/reusable packaging, for example, with the programme targeted at introducing
energy efficient, modern, refillable bottle washing machinery at breweries.

Figure 1. Waste hierarchy model (source: created by Rauno Raal)
Still, recycling remains a primary waste management option for most of the materials and
waste types, standing over other recovery options, for example, the energy recovery of plastic
waste and “backfilling” of some suitable, mostly mineral waste, also glass-cullet as waste.
The concept of the circular economy was already proposed in 1989. It is much broader than
just waste hierarchy, as it covers the whole cycle from design, raw material extraction,
production, delivery and consumption phase, but also the collection and handling of the
generated waste. In a way, waste hierarchy as a whole is embedded in the circular economy
9

approach, although the main idea of the circular economy is just the upper part of the
hierarchy. Thus, incineration and even disposal are not totally ruled out, as both of those basic
waste management options could be considered preferable for some limited types of waste
in some defined, specific and pre-agreed circumstances. Today waste hierarchy and the
circular economy principles are key elements of the EU’s environmental and economic
policies.
Since 2014, the circular economy concept has been under discussion in the EU, the emphasis
has laid there until now, also on the waste management part of the life cycle of products, thus,
other legal instruments dealing with the design and initial production phase will follow.
Prevention of waste, highly efficient and high-quality recycling of all suitable materials remain
the key issues for the whole circular economy approach. The EU Circular Economy Package
(CEP) became law at the beginning of July 2018. As part of the CEP, the European Commission
made four legislative proposals introducing new waste management targets regarding reuse,
recycling and landfilling, strengthening provisions on waste prevention and extended
producer responsibility, and streamlining definitions, reporting obligations and calculation
methods for targets. After completion of the legislative procedure, the final acts were signed
on 30 May 2018. Member States are required to transpose the directives into national law by
5 July 2020.
EU member states will now be expected to reach a recycling rate of 55 % by 2025, 60 % by
2030 and 65 % in 2035. In terms of packaging, member states will have targets to recycle 65 %
overall of all packaging by 2025, and 70 % by 2030. However, there are also relatively high
individual targets set for separate packaging materials (plastic 55 %, wood 30 %, ferrous
metals 80 %, aluminium 60 %, glass 75 % and paper and cardboard 85 %). The packaging waste
element of the Circular Economy is important as it will put pressure on the member states
(including Latvia) packaging waste system to reuse and recycle more packaging materials and
so will have an impact on packaging producers, since there is a need to focus more on the
collection and recycling of sales packaging (especially plastic, glass and aluminium) to fulfil the
new high recycling targets.

10

A Deposit refund system – the contribution to reuse and recycling targets
DRSs generally support the application of the waste hierarchy principle. A DRS supports not
only recycling but also packaging prevention and reuse. With correctly set frame conditions
the DRSs encourage the use of reusable/refillable packages or at least give needed
guarantees to keep such packages on the market. For example, the Estonian and Lithuanian
DRSs have ensured a high share of reuse and also recycling of beverage containers, wellfunctioning and cost-effective DRSs have provided economic incentive for Estonian and
Lithuanian beverage manufacturers to preserve and develop a refillable infrastructure.

The experiences of several EU countries have shown that a mandatory DRS has proved to
be highly successful in reaching very high levels of collection and recycling.6 In comparison
with alternative or parallel systems, the benefit of a DRS is the financial motivation. The
deposit sum has shown to be an important incentive and leads to substantial
return/collection rates. Typically, countries with deposit refund schemes for plastic
containers achieve recycling rates of approximately 80-95%.7 As the Estonian experience
shows, the DRS is a cost effective alternative that allows the country wide collection of sales
packaging (beverage containers). In countries like Estonia, Latvia and Lithuania, it is
complicated to establish a cost-effective container collection network in rural areas.

A DRS provides an alternative funding mechanism for the collection and recycling of
beverage containers based on the “polluter pays” principle. The experience of the Estonian
DRS for beverage containers shows that the costs for producers can be relatively low.
Typically, in a well-functioning DRS, the unredeemed deposit, together with the value of the
high-quality materials that are collected, are the key sources of funding for the scheme.
Nevertheless, the cost-efficiency of the DRS depends on the administrative set-up and
implementation of the scheme. In a well-designed DRS, the on-going financial and
environmental benefits usually outweigh the costs of operating the system. Based on the

6

Eunomia, 2011. Options and Feasibility of a European Refund System for Metal Beverage Cans.
http://ec.europa.eu/environment/waste/packaging/cans/map.htm
7
EAC, 2017. Plastic Bottles: Turning Back the Plastic Tide. The House of Commons Environmental Audit
Committee, UK.
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positive effects mentioned above, the wider implementation of the DRS in the EU countries
could provide an efficient and cost-effective alternative that allows to fulfil the new high
packaging recycling targets.

On that basis, DRSs generally support the application of the waste hierarchy principle and
with correctly set frame conditions they can encourage the use of refillable packages or at
least give the needed guarantees to keep such packages on the market. One-way packages,
included in the DRSs, can expect much higher collection rates, than with alternative
collection solutions. At the same time, it provides very good quality collected materials,
which enables high-quality recycling of the respective materials.

1.3.

High-quality recycling

In the EU Waste Directive (2008/987EU) Art 3 “recycling is defined as any recovery operation
by which waste materials are reprocessed into products, materials or substances whether for
the original or other purposes. This includes the reprocessing of organic material but does not
include energy recovery and the reprocessing into materials that are to be used as fuels or for
backfilling operations”. In practice this means that waste should be treated and processed by
the state, where it corresponds to the requirements of the product(s).
Another important issue related to the term of recycling is linked to the political aim of ‘highquality recycling’. The EU Waste Directive makes a general call, that “The Member States shall
take measures to promote high-quality recycling”, but it is considered in the framework of
better source-separation, not exactly on the level of the treatment processes. Indeed, bettersorted materials are better suited for recycling, but do not necessarily ensure this. In practice,
the term “downcycling” is also used, in the meaning of the recycling processes, where the
outcome has product status, but, thus the product has lower value in comparison with the
initial product. It can happen due to impurities both in terms of mixed materials in one
material stream as different plastics, but equally unwanted additives such as the remains of
food, glass in plastics, pottery in the glass, etc. “Downcycling” also means recycling of the
waste materials to products which most likely could not be recycled afterwards back to the
12

higher-quality materials, which means a final loss of the value of the initial materials. For
example, if different plastic or polymer materials are mixed with certain mixed plastic
products (construction materials), it is not sure when such a product is collected as waste, that
it could be recycled again at all.

If glass cullets are used as a substitute for gravel and sand to produce pavement stones or
similar construction materials, then the actual value of the glass is lost. Re-melting of the glass
gives remarkable savings on the energy needed for the production of glass, hence putting the
glass into concrete will diminish the opportunity to utilize such an option in the future. Such a
low-quality path of recycling is done for two reasons – first, recycling targets are usually
defined with the obligation to treat the materials back to the product, not giving more details
such as which product or in which processes; secondly, such options are driven by the poor
quality of the waste material itself. There are obviously technical solutions to sort and clean
different mixed materials, but in most cases, such solutions also make recycling processes
costlier.
The guidance documents to the EU Waste Directive8 also handle the “high-quality recycling”
issue in terms of better-organized source separation and collection, i.e. instead of co-mingled
collection, it is expected to deal more with material-based (for example metals, glass or even
glass divided by different colours, plastics, paper and cardboard or just some fraction of those
together, separation of glass and paper, etc) collection solution. Even with such a more
sophisticated collection set-up, source separated materials still require some after-sorting to
achieve average quality standards in the recycling industry.

There are also techniques to separate certain materials from the mixed municipal waste (or
residual waste), in some cases the quality of such separated materials could be acceptable,
but it often remains below the quality of source separated materials, hence hindering the aim
of achieving “high-quality recycling”.

8

http://ec.europa.eu/environment/waste/framework/pdf/guidance_doc.pdf
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A Deposit refund system – a prerequisite for high quality recycling
Another positive aspect is that the collected packaging materials that have been collected
via DRS have a much higher quality compared to the conventional collection system
(especially by a curb-side or container collection system). This creates higher resource
efficiency for the collected waste materials as they can be recycled in much higher volumes
and at a higher level (e.g. food industry level bottle-to-bottle recycling). The collected highquality materials also have higher economic value. This is an important aspect in light of
China’s ban on recyclable waste import.

A DRS is capable of providing materials with the highest possible quality from post-consumer
packages, enabling to achieve the “high-quality recycling” aim in the best possible way.
Since a DRS usually deals with sales packaging materials like glass, metal and plastic (glass
bottles, aluminium and steel CANs, PET plastic bottles), then all those materials could also
be separated by colour (glass, PET) or by other quality requirements (magnetic, nonmagnetic on metal CANs, sleeve covered plastic bottles from the usual ones, and others). If
there would be a need for more sophisticated separation, perhaps in the future to separate
plant-based PET or bio-degradable plastics from the general stream, then such separation
options could also be designed into the DRSs, as typically DRSs operate on EAN-code
recognition, enabling precise separation of each packaging based on pre-registered productbased information.

14

2. PART OF THE SOLUTION – THE BEVERAGE PACKAGE DEPOSIT
RETURN SYSTEM’S ESSENCE
2.1.

The Deposit systems’ history and current view

Modern deposit systems were preceded by the “sell-and-buy” systems, where the value of
the package itself, in fact, a glass bottle or a jar, created the economic motivation to buy them
back. The similarity to today’s DRS systems was that the consumer usually had an option to
return empty containers and get paid for them. There was usually no centralized system
backing such a setup, it worked as long as the producers, usually local breweries and other
producers of drinks, had an interest in certain types of containers. In case of a change in the
container standards, sometimes also with economic changes in production lines in general,
buy-back was discontinued. Such “sell-and-buy” systems understandably only covered
refillable bottles, as fillers required them as a competitive alternative to always buying new
containers. Such “sell-and-buy” system with certain local adaptations, operated in several
European countries at the end of the 19th century already, i.e. as bottled drinks came to the
market more widely.

For example, Swedes often proudly say, that their glass bottle deposit collection system was
already introduced in 1884 and the bottles were first standardized in 1885. But actually, we
can say, that quite a number of European countries had an early age deposit system working.
It is also remarkable, that during the Soviet occupation (until the early 1990s) in the eastern
parts of Europe, Latvia included, there, during that time in many such countries, despite
numerous environmental and other shortcomings, there was a functioning glass bottle return
system present. People could return their beer, milk and other glass bottles and jars at some
special collection points and money was given per piece. The amount motivated the collection
and return of beverage containers.

To a large extent the described systems remained unchanged until the 1980s, when rapid
changes took place in the beverage packaging sector – although aluminium CANs were already
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released in the 1950s9, and PET-bottles were invented in 196710, those became widely used in
Western-Europe in the 1980s, also creating visible problems such as littering, etc. Essentially,
one-way aluminium CANs and PET bottles replaced refillable glass bottles, but one-way glass
also became more popular, all of which were not accepted by existing “buy-back” systems.

The reaction, in line with growing environmental concerns, but also awareness and the rise of
waste management topics on the political agenda generally, led to the specialized packaging
waste legislation on the ‘Extended Producer Responsibility’ (EPR) principle (DE 1991 etc) and
the creation of producer responsibility organisations (PROs) on so-called “multi-material”
collection. But it also influenced processes to establish deposit systems for one-way beverage
containers in several countries, in most cases also using the EPR principle.

Such deposit systems were created (see Figure 2), although in some cases with a narrower
scope than today, in Sweden (1984), Iceland (1989), Finland (1996) and Norway (1999). The
second wave of DRS openings started in 2002 with Denmark, which was followed by Germany
(2006), Netherlands (2005) and Estonia (2005). The latest country to implement a container
deposit program was Lithuania in February 2016. Over 130 million people in the EU alone live
in countries with deposit systems. It’s also used in most Canadian provinces, 10 US states, and
large portions of Australia (South Australia, the Northern Territories and New South Wales).
In addition, there are many countries in Europe at the moment considering or have already
decided on DRS implementation, like Scotland, England, Malta, Cyprus , Portugal, Romania,
Turkey, Latvia, and other countries.

The handling of deposit issues in EU legislation has changed over time. The issue of mandatory
DRSs in EU law has not been regulated in detail, since the Packaging - and Packages Waste
Directive (PPWD) was issued in 1994 and this has also given reasons for legal disputes on the
level of the European Court of Justice, which delivered an opinion in 200411,12, that Member
9

https://en.wikipedia.org/wiki/Aluminum_can
https://en.wikipedia.org/wiki/Polyethylene_terephthalate
11
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62002CJ0309
12
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62001CJ0463
10
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states have a right to also set mandatory DRS systems, with certain general conditions. The
EU Commission elaborated those conditions more in a Communication in 200913, which is a
very good source of the considerations under valid EU law, if a Member state considers the
implementation of a mandatory DRS. If, to analyse the conditions of the currently working
DRSs in the EU Member states, then it could be found, that in some issues they might not
operate the same way in all minor details, as the EU Commission has explained in their
communication. Thus, several issues related to the DRS operator (and operation), basically as
one of the PRO-s, were until recently almost not regulated on the EU level, leaving it entirely
to the EU Member states.

Figure 2. Beverage packages deposit-return systems in Europe, marked green (source:
created by Rauno Raal)

13

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2009.107.01.0001.01.ENG
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The so-called “Waste package” of the EU Circular Economy package, among other
amendments to the Packaging and Packaging Waste Directive (94/64/EC) with Directive
2018/852/EC14, adopted in May 2018, also brings several important amendments to the DRS
issue. First – set up of a DRS(s) is clearly encouraged, the former ‘hesitation’ is left behind,
the raised recycling targets in the PPWD gives a strong reason for it. In the amendments of
the EU Waste Directive (2018/851/EC)15 are several, although also general, requirements for
the set-up of producer’s responsibility schemes, with some general regulatory provisions for
their permitting/accreditation procedures as well as many other details needed to implement
PROs models, also DRS.

A new layer in the discussion around DRSs is indirectly added with a draft Proposal for a
Directive on the reduction of the impact of certain plastic products on the environment
(COM/2018/340 final - 2018/0172 (COD))16. Among others, this draft Directive also includes
an obligation for Member states to collect at least 90% of all PET bottles put on the market by
2025. Although there could also be found examples, where nearly such a collection rate is
achieved without a DRS (Flanders, Belgium) – but in most cases, such collection levels could
only be achieved with the application of a DRS.
A Latvian public opinion survey conducted in 2018 shows
that people see DRS as a tool to reduce littering, improve
waste sorting and improve resource recovery (see
Figure 3). However, there are additional, supplementary
benefits, including job creation and stimulating the
domestic recycling industry by providing higher quality
material.
Figure 3. Latvian public opinion survey (2018) shows
that DRS, primarily, would reduce littering and
improve waste sorting and improve resource recovery.
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62001CJ0463
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1541356211572&uri=CELEX:32018L0851
16
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52018PC0340
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2.2.

The Deposit system’s essence and main stakeholders

In the case of traditional packaging collection systems, packages and packaging waste is mainly
collected with a collection container based network that is usually displayed at waste centres
or collection points in different public areas. In addition, curbside collection logic is used, when
packages are collected from households. In the case of such traditional systems, consumers
are involved with the system mainly on a voluntary basis, meaning they take packages to
collection

points, containers or

curbside

bins

themselves.

The

success

of

a

packaging/packaging waste collection system depends to a large extent on consumer
environmental awareness and linked motivation. Usually, the major motivator for the
consumer is the possibility to give away its packages (waste) free of charge or for a lower fee
compared to mixed municipal waste collection.

DRS is a collection system for empty beverage packages (containers), that incentivises the
return of such type of packages to designated collection points with the use of a refundable
deposit. From a consumer point of view, it works similar to car rental, where upon renting you
have to leave your credit card number and some agreed upon sum when the reservation is
made (deposit paid) and when you return the car without damage, the reserved money is
released (deposit returned). Putting this into the context of beverage packages – a consumer
goes to a grocery store to buy some bread and sausages, also water and soft drinks. The
beverage products (water or soft drinks or beer, and others) are on the shelf with a label,
which indicates the product’s price + deposit sum (for example, 10 cents per package). The
consumer pays the product price and deposit sum, depending on how many beverage
packages they purchase. After the beverage products bought have been consumed, the
consumer puts the empty packages aside. Depending on the habits of the consumer or the
space available in the home, once per month or the next time the consumer goes to any
grocery shop, he takes his empties with him and returns them to a shop collection point and
gets a check. He does his shopping and later at the cash register while making payment hands
over the check and the returned package deposit money is deducted from the purchase price,
meaning he gets his deposit money back.
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The consumer’s role and view in a DRS is in added Figure 4. In a short, summarized view,
consumers pay the deposit money, when they purchase the beverage and receive it back when
they return the empty container to one of the designated collection points. For maximum
convenience of the consumer, deposit package collection points are traditionally located at
retail shops. Consumers can return the deposit packages to the shop counter, which is referred
to as manual collection or to a specially designated area inside the shop or outside (e.g in the
shop parking area), that hosts an RVM (reverse vending machine), which is referred to as
automated collection.

If a consumer chooses not to return the empty beverage package, then he loses the deposit.
In a standard DRS, such unredeemed deposit money is used to cover the costs related to
deposit package collection and handling.

Figure 4. Consumer and retailer interaction in a DRS (source Eesti Pandipakend)
The consumer’s view of a DRS is quite simple and understandable. The “kitchen side”, meaning
all the processes starting with the collection, logistics and ending with a package’s full
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recycling is clearly much more complicated. That is why, to run a sustainable deposit system,
key market participants must work together closely. The absolute essential cornerstones of a
DRS are the following stakeholders – consumers, retailers and industry (producers/importers).
In addition, logistics companies and recyclers have an important role in the DRS system
interactions.

A DRS works on the principle of producer responsibility, which is derived from governmental
pressure on the industry to deal with social responsibility such as waste management, package
collection, etc. Simply put, the government expects the major market stakeholders, putting
vast amounts of packages on the market, to also organize their collection to the maximum
possible extent. Regarding DRS, governments also consider retailers as “polluters”, meaning
they help to put vast amounts of beverage packages on the market and therefore should also
be responsible for the collection of such packages. This philosophy is put forward in different
laws, which put retailers and producers in the same boat regarding governmental expectation
of both crucial market stakeholders to act in the most responsible way regarding packages
intermediated to the market. Therefore, a central DRS organization is usually formed by the
industry and retailers acting as a producer responsibility organization, following the guidelines
of packaging and packaging waste law and/or accreditation given by the ministry or appointed
governmental institution.

Upon formation of the central DRS organization, a system setup is configured, investments
agreed upon. Industry usually invests into the creation of the central organization and its
packages handling centre, retailers invest in package collection infrastructure. The interests of
both of the major DRS stakeholders is to have a system as efficient as possible to guarantee
minimum cost for the industry and maximum service quality for retailers.

DRS key stakeholders and their interactions can be identified in the following Figure 5. As for
the deposit money flow, the following logic applies:
 When a product is put on the market, the producer pays deposit money to the central
DRS, who as one part of its activities acts as a deposit holder. The industry does not
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bear the cost of the deposit money, because during the process of putting the product
on the market (sold to a retailer or distribution centre), the beverage product is sold
with price + deposit value. At the same time the producer also pays an industry fee per
package to the central DRS, which is used for the collection and recycling of the deposit
packages.
 The retailer, after purchasing the product from the producer or distribution centre,
puts the product on the shelves with the product’s price + deposit, meaning the retailer
also does not bear the cost of deposit money.
 If you put the process in reverse, the consumer pays a deposit to the retailer, the
retailer pays it to the industry and the industry pays it to the central DRS organization,
which holds on to that money until returning it to the consumer.
 When the package is returned by the consumer to the retailer, the consumer gets their
deposit money back. The retailer bears no cost on the deposit, as it gets the deposit
money back from the central DRS organization according to agreed counting and
package movement logic. In addition, the retailer gets a handling fee per package from
the central DRS.

Figure 5. DRS key stakeholders and their interaction logic (source Eesti Pandipakend)
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From all the deposit package collection points at retailers, the packages are sent to the central
DRS organization handling centres, where counting, sorting and preparation for recycling are
conducted. All packages received from manual collection points are counted and deposit
payments made to the retailers according to the indicated counting procedures, all RVM
collection packages compacted at the retailer are received and sorted by needed material type
or fraction.

All of the received materials are processed and prepared in central DRS package handling
centres and afterwards sent to the central DRS organization according to partners, meaning
recyclers. Depending on the DRS organization as well as material type, usually once per year
or per every second-year, tenders are announced for the sale of highly qualified DRS material.
One-way glass (OWG) is sold to glass factories to be melted at 1200 degrees Celsius for new
glass products to be made, mainly bottles and jars. CANs are sent to special recyclers, where
they are melted at 710 degrees Celsius and the secondary aluminium received, which is
suitable for the food industry in the form of a new CAN to be made or other areas such as
construction or the automotive industry. PET bottles are sent to recyclers, who make flakes,
which can be put into use in the food industry, meaning a bottle to bottle pattern is followed
or it may go to the textile industry for fibre making. In addition PET bottles (especially PET mix
colours) might also be sold to make new PET-based food receptacles or strong construction
straps.
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3. THE ESTONIAN DEPOSIT SYSTEM MODEL
3.1.

Legislative background and stakeholders

There are several factors, which contributed to the creation of legislation introducing a deposit
system in Estonia. The main background components and reasons for it are as follows:
 During 1997-2003 Estonia was in negotiations to become a member of the European
Union, which also meant preparation for the adoption of EU legislation, naturally
including the Packaging Directive
 In 2004 Estonia became a member of the EU, and started the active process of
adopting waste hierarchy principles and rapid changes were needed to reach the EU
Packaging Directive 94/62/EC recovery targets. This is why Estonia’s new Waste Act
and Packaging Act was created
 A market-driven take-back system (Packaging Act 1994) with a 60 % recovery target
was difficult to monitor and unfair to the consumers as it offered partial service in
towns and cities, leaving rural areas without any collection 17
 To keep the beverage refillable glass bottle system alive and provide it with a chance
to develop successfully
 Among citizens, a high level of consumption orientated, and little environmental
orientated behaviour was noted
 However, from Soviet occupation times, the strong practical and positive experience
was still there from that time’s different glass packages “deposit like” return system,
which showed an expectation and readiness to collect and recycle.

The Estonian DRS started its activities on 01.05.2005 according to the regulations set forth in
the new Packaging Act18 (entry into force 01.06.2004), that regulated all aspects of packaging
and packaging waste put on the market in Estonia. The same Packaging Act also introduced
the beverage packages deposit system for the first time and made its creation and
management mandatory for producers/importers as well as retailers. The Packaging Act
17
18

Ministry of Environment of Estonia, Mr Eek https://issuu.com/pazaliuok/docs/p-eek-deposit-est-pres-riga-8-12
https://www.riigiteataja.ee/en/eli/ee/Riigikogu/act/507012019009/consolide
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entered into force in conjunction with amendments to the Packaging Excise Duty Act19 to
guarantee financial motivation to implement a deposit system.

In general, the 2004 Packaging Act introduced full producer responsibility logic with different
types of systems within, meaning a deposit return system with regard to low-alcohol
beverages and soft drinks and a container collection system for other packaging. The seller of
the goods (both producer and retailer) are obliged by law to take back from the consumer
sales packages and packaging waste of the goods at its sales point or its immediate vicinity.
This also goes for beverage deposit packages, making the Estonian DRS a mandatory one.

According to the Packaging Act, a deposit is assigned to packaging for the value of one package
which is added to the price of one sales unit. A packaging undertaking shall ensure that the
established deposit is added to the price of packaged goods during the entire sales cycle of
the goods and that the accounts are settled upon each return transaction. For a short period
of time, the deposit value is added to the price of packaging and the consumer will get it back
when the packaging is returned to the collection point. Packages under deposit must also have
the respective labelling.

Though in the Packaging Act, producer obligations regarding the deposit system are
stipulated, they get empowered through a Packaging Excise Duty Act, which gives very
concrete recovery and recycling targets together with possible excise tax levels. In 2004, when
the law was established, a step by step target level was created. Deposit packages established
under the Packaging Act are fully exempt from excise duty only if:
 at least 60 per cent of PET and Glass is recovered as of 1 January 2005
 at least 63 per cent of PET and Glass is recovered as of 1 January 2006
 at least 65 per cent of PET and Glass is recovered as of 1 January 2007
 at least 70 per cent of PET and Glass is recovered as of 1 January 2008
 at least 75 per cent of PET and Glass is recovered as of 1 January 2009
 at least 85 per cent of PET and Glass is recovered as of 1 January 2012

19

https://www.riigiteataja.ee/en/eli/ee/Riigikogu/act/504072017009/consolide
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Regarding metal packages with deposit (Aluminum and steel CANs) at least 50 per cent had to
be recovered as of 1 January 2010, which at that time came from the fact, that a significant
number of Finnish tourists bought beverages in CANs from Estonia, a theme that has nearly
disappeared after Estonia decided to raise alcohol excise taxes heavily starting in 2017.

If the recovery targets are not met, then the packaging excise tax according to material types
is executed as follows:

Table 3.1. Estonian package excise tax levels

(source: https://www.riigiteataja.ee/tolkelisa/5040/7201/7009/annex.pdf#)
The packaging law also considers retailers as “polluters” and, therefore, retailers, who are
selling beverage packages subject to deposit also have to organize their collection. However,
it is regulated in the Packaging Act as follows:
 A retailer selling goods packaged in packaging with a deposit has no obligation to
accept the return of packaging on which a deposit has been established if the size of
the sales premises is less than 20 square meters and it is located in a densely populated
area.
 If the size of the sales premises of a seller of packaged goods is 200 square meters or
more than 200 square meters, the seller shall organize acceptance of the return of
such packaging on which a deposit has been established at the place of sale or its
service area during trading hours of the place of sale.
 If the size of the sales premises of a seller of packaged goods is less than 200 square
meters, the seller may organize acceptance of the return of such packaging on which
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a deposit has been established outside the boundaries of the service area of its place
of sale, but during trading hours of the place of sale and only with the consent of the
local government. It should be taken into account that in an area where the population
density is less than 500 residents per square kilometer, there should be at least one
location for the acceptance of the return of packaging in the settlements located in the
territory of the local government.
Taking the above brought short overview of legislative measures from the Estonian
government side to push for the deposit system to tackle littering, the affected biggest market
stakeholders (producers, importers, retailers) were forced to create a central deposit
organization working as a producer’s responsibility organization, called Eesti Pandipakend OÜ.

The ownership and the task to organize the collection of such beverage packages in the most
effective way is shared between producers and retailers, producers taking the lead in the
process. Though the setup is quite similar in most DRS countries, there might be differences
in ownership shares. The Estonian deposit system’s ownership is divided between producers
and retailers through their representative organizations under the leadership of the industry
with 75 % of the shares (Figure 6).

Figure 6. Estonian DRS central organization ownership (source: Estonian Deposit System,
www.eestipandipakend.ee)

27

Upon formation of the central DRS organization, a system setup was configured, investments
agreed on. The industry invested in the creation of the central organization and its package
handling centre, retailers invested in package collection infrastructure. Retailers got their
investment back over a period of time through the retail handling fee, which is a pure costbased per package fee paid to retailers by the central DRS for collection. In Estonia, similar to
any DRS, the interests of both DRS stakeholders is to have a system as efficient as possible to
guarantee minimum cost for the industry and maximum service quality for retailers.

Today the Estonian DRS has ca 340 producer/importer clients with over 10,000 different
products registered in the central deposit organization package register, which is also updated
once per year to the state according to register. The number of active packages, meaning
every day put to and collected from the market is 3,500. As for retailers, there are over 350
contracts behind that ca 850 retail shops connected into the collection infrastructure of the
EST DRS.

3.2.

System coverage, deposit value

The Estonian DRS covers one-way and refillable beverage packages. One way being plastics
(mainly PET), CAN (both aluminium and steel) and Glass. In the law, refillable are defined as
plastic and glass, in reality, only refillable glass is put and collected from the market.

The volume of beverage packages subject to deposit by law is between 0.1-3.0 litres, which
are the most common such package capacities, but this range also takes into consideration
the technical capabilities of automated collection, meaning the technical specifications of
reverse vending machines (RVMs). The products defined as deposit beverages are beer, soft
drinks (like lemonade, energy drinks, and others), water (including mineral water, others),
low-ethanol alcoholic beverages (cider, perry, gin, others), juices, juice concentrates and
nectars.

The deposit level is said not to be lower than 0.03 EUR by law, the deposit level itself is not
regulated in the law, but it is settled with a Minister of Environment act upon the
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recommendation of the central producer responsibility deposit organization. The settled
deposit values should be settled at least for a 12-month period, in reality, a changing of the
deposit has not been done more often than after 3-4 years. When the EST DRS started, it had
differentiated deposit levels, meaning small PET and CANs was EEK 0.50 (ca EUR 0.03) and big
PET and glass was 1 EEK (ca EUR 0.06). From 2011-2015 the deposit levels were changed as
follows – small PET EUR 0.04, all other material types EUR 0.08. In 2015 all the deposit values
were unified to a single deposit value of EUR 0.10 for all materials, which is still valid today.

The golden rule of deposit levels is, that it has to be high enough to motivate consumers to
return their empties, but at the same time, it has to be low enough not to motivate too many
fraud-related activities. In addition, it is always easier to increase deposit values in the future
if needed, but much harder, if not impossible to decrease deposit values. For example, if
consumers have bought a vast number of deposit packages, one can always decide overnight,
that the deposit value is higher now, even for those that were purchased with a lower level.
No harm for the consumer, just a cost for the central DRS, which has to be calculated in a very
detailed manner. But if one wishes to decrease the deposit value, it is technically nearly
impossible to distinguish old and new deposit level packages and therefore the consumer
would suffer losses. It is naturally possible to change EAN codes together with a deposit value
decrease, but it is a costly exercise and the authors do not recommend such a practice.

3.3.

Collection infrastructure

DRSs use mainly two types of collection logic, a so-called depot solution, where packages are
taken back to a special centralized collection point and returned to retail, where consumers
return the packages to their local retailers. The mentioned special collection points usually
exist in waste collection points or in some other more distant facilities, which does not
guarantee consumer convenience and simplicity. Estonia has a centralized DRS with a “return
to retail model”, which means, that consumers will have a simple understanding, that with
minimum effort going to a nearby retail store anyway, one can get their money back and do
something good for the city and the natural environment.
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Retailers may take back deposit packages through manual or RVM collection. The same goes
for the Estonian DRS with the aim of having maximum RVM collection to ensure efficiency
throughout the entire system. This can be achieved if as many RVMs with compactors as
possible will be installed in the mixture of the whole collection infrastructure. On-spot
compacted materials will decrease fraud to a minimum, will give efficiency in logistics and also
in the handling of the collected packages, which will be prepared for recycling. In Estonia
already 80 % of the total volume of one-way deposit packages are compacted in retail shops,
meaning PET and CAN are compacted. In general, in 2018, the Estonian retailer's deposit
packages collection infrastructure was 6 % manual collection, 94 % RVM collection.

In addition to compactors, all RVMs entering the Estonian market have a very detailed
specifications list they need to meet, followed by an accreditation process. The RVMs have
the following technical features:
 EAN-code reading with 360 degree capability
 Weight recognition
 State of the art shape recognition
 Metal detector
 Several other sensors in order to reduce fraud by consumers
 Closed conveyors in the back-end
 Compactor quality, which disables the reuse of the package, at the same time does not
shred the package into pieces

In Estonia, retailers use in-store collection points, which are convenient for consumers and
the initial investment is also smaller, running costs may also be lower compared to a kiosk
solution depending on the shop. The in-store collection does not mean, that the RVM has to
be in the shop sales area, but somewhere in the shop building. This reduces RVM set-up and
collection point cleaning and heating costs. Where it was not at all possible to set up the RVM
inside the retailer’s facilities, then a kiosk solution outside the shop, usually in the parking area
was used. Estonian retailers use several hundred kiosks. The kiosk solution might be a bigger
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investment as a special kiosk has to be built in addition to the RVM compared to just making
some adjustments in the shop area. But kiosk solutions are quite popular and might generate
more collection revenue as they are mainly located in parking areas allowing easier access to
cars, therefore, comfort is provided, as well as bigger return quantities.

As was said in the beginning, retailers invest into collection infrastructure, but they get their
money back through a compensation mechanism called a retail handling fee, which is agreed
between the central DRS and the Estonian Retailers Association. The retail handling fee (RHF)
must cover the direct costs of the stores which arise from collecting the packages with deposit
marking from consumers and handing them over to the DRS, the agreement between the
retailers and the DRS is that DRS will cover the direct expenses of the collection of packages
with deposit marking and the retailers will not earn a profit from this activity.

The Estonian central DRS has direct contracts only with retailers, paying them monthly deposit
money and a retail handling fee per collected package units. However, retailers might organize
collection differently, a large share of Estonian retailers (a little over 50 %) handle their
package collection points with their own personnel, meaning they just buy or lease the RVM
(if RVM collection) and settle the work procedures in-house. Some retailers have outsourced
the service similar to security or a cleaning service, paying the service provider an agreed
monthly fee or per package.

From all the deposit package collection points at retailers, the packages are sent to the central
DRS organization handling centre in Tallinn, where counting, sorting and preparation for
recycling are conducted. All packages received from manual collection points are counted and
deposit payments made to the retailers according to indicated counting procedures, all RVM
collection packages compacted at the retailer are received and sorted by the needed material
type or fraction (like steel CANs separated from Aluminium CANs, PET sorted in Clear and Mix
fraction, and likewise).
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All of the prepared materials are sent by the central EST DRS organization to partners, meaning
recyclers. One-way glass (OWG) to glass factories to be melted at 1200 degrees Celsius for
new glass products to be made, mainly new bottles and jars. CANs are sent to special recyclers,
where they are melted at 710 degrees Celsius and secondary aluminium received, which is
suitable for the food industry in the form of new CANs to be made or other areas such as
construction or the automotive industry. PET bottles are sent for recyclers, who make flakes,
which can be put to use in the food industry, meaning a bottle to bottle pattern is followed or
it may go to the textile industry for fibre making. In addition, PET bottles are also used to make
new PET-based food receptacles or strong construction straps.

3.4.

System specifics

Key characteristics of the Estonian DRS are:
 Producer responsibility organization – acts upon extended producer responsibility
 Non-profit principle – the principle is already set in the law’s provisions saying, that if
profit might be made in some years, it cannot be given to the owners, but only be
invested into system stability and development
 Mandatory – required by law, enforced by a packaging excise tax threat
 Centralized – a centralized model meaning, that the deposit company sets and collects
the deposit fee, also the “producer fee” (also referred to as the industry fee per
package) and pays “take-back compensation” (also referred to as a retail handling fee)
to the retailers, owns the collected materials and unredeemed deposits as part of the
cost coverage for the DRS operator. In addition, it has its own package handling
centres, it sets and controls all related processes.
 Ministry accreditation – accredited by the Ministry of Environment, meaning also, that
it is controlled at least once per year by the ministry’s subordinate unit – the Estonian
Environmental Inspectorate.

The Estonian DRS’s notable strengths are20:

20

Interview with EST DRS management board member Ms Urke 7.02.2019
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 Sophisticated IT solutions – a high-end central IT system together with Business
Intelligence analytical tools, a web solution for producers, FTP server solution for RVM
data clearing, various interfaces, etc
 Differentiated EAN coding logic – it is a two-coded system with a financial incentive,
meaning the central DRS allows both international and country based (domestic) EAN
coding to be used in the system, leaving it up to the producer/importer to decide. But
it creates an incentive towards domestic-based EAN codes through differentiated
industry fees, meaning a higher fee for international EAN coding and a lower fee for
domestic EAN coding.
 Controlling – fraud is the weak point of any DRS as money is involved and deposit
packages are very liquid assets. The Estonian DRS was a pioneer in establishing full
controlling measures, as absolute cornerstones of a DRS have to be a well set up and
functioning two-lane (sales and return side) controlling unit from day one.
 Experience and constant development – a system that has been actively functioning
for the last 14 years, yet has never stopped developing, constant process and
technology developments have guaranteed success.

Table 3.2. Return rates for 2017 and 2018 estimates by the Estonian DRS (EST DRS heavy increase
in CAN returns is derived from Estonian CAN sale heavy decrease, which is the result of active “vodka tourism”Estonians buying alcohol from Latvia)
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4. THE LITHUANIAN DEPOSIT SYSTEM MODEL
4.1.

Legislative background and stakeholders

In 2013, only 53.8 % of packaging waste was collected in Lithuania. For recycling, this means
the EU recycling target of 60 % was not reached. PET bottle recycling was also low - below
33 %. After analyzing the successful implementation of the DRS in other EU member states
and noticing its benefits, a notable reduction of litter and facilitation of high-quality recyclable
material, the Lithuanian Ministry of Environment initiated the deposit process in April 2013,
passing amendments to The Law on Packaging and Packaging Waste Management21 through
parliament a year later.

A single-use beverage container deposit-refund system in Lithuania was introduced from
February 2016. Until then, the deposit was applied only to refillable glass containers used for
beer, alcoholic beverages, soft drinks, mineral water, and juice. As of 2016, both systems for
refillable and one-way beverage packaging exist in parallel.

In 2017, the Lithuanian parliament considered a suggestion to expand the DRS to include all
kinds of alcoholic beverages. However, this suggestion was met with strong opposition from
different stakeholders, noting that such an expansion would mean that around 84 % of the
glass containers currently covered by the separate collection would be transferred to the DRS.
As a result, collective glass containers would become nearly redundant because of the
inefficiency and high costs22.

4.2.

System coverage, deposit value

Materials covered by the non-refillable container system are primarily single-use plastic,
metal (Al & Fe), glass (except fruit wine, fruit-wine-based drinks and fruit-wine cocktails)
packaging with volumes exceeding 0.1 litres but smaller than 3 litres. But, also, refillable

21

https://e-seimas.lrs.lt/portal/legalAct/lt/TAK/59849920d35211e69c5d8175b5879c31?jfwid=wny8ri1dr
http://www.lpk.lt/wp-content/uploads/2017/03/LPK_D%C4%97l-vienkartini%C5%B3pakuo%C4%8Di%C5%B3-u%C5%BEstato-sistemos-pl%C4%97tros-pagr%C4%AFstumo.pdf
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packaging according to The Law on Packaging and Packaging Waste Management obliges to
reuse the reusable packaging returned to manufacturers and (or) importers.

Beverage types covered include beer and beer cocktails, cider, pear cider, fruit wine and fruit
wine cocktails, fruit wine drinks, other fermented drinks, alcohol cocktails and alcohol-free
drinks (soft drinks, table water, kvass), natural mineral water, spring water, bottled potable
water, juice and nectar packages. Milk, wine and spirits are still excluded from the system. A
discussion in Lithuania is going on regarding expanding the system with spirits. The annual
volume covered by the DRS is around 600 mln beverage containers.

The Lithuanian system has a single, flat-rate deposit of EUR 0.10. The price of the deposit
packaging (both one-way and refillable) under the system is approved by the Minister for the
Environment in consultation with the system operator for a period of at least one year. So far
it has not been changed. This value is appropriate for the Lithuanian economy and cost of
living and provides an equal incentive for consumers to return the containers. Adjusted for
purchasing power, the Lithuanian deposit rate equals EUR 0.16.

The retailer’s obligation is to take back all the deposit packages from consumers and organize
the collection of reusable packaging and (or) single-use packaging waste and refunding of the
deposits at the trading point or in its territory, or in close proximity, not more than 150 m
away from the trading point, irrespective of whether they have sold this beverage or not.
Initially, there was an exception that the system applies only to Lithuanian shops with a
commercial area larger than 300 m2 for one-way packaging and 90 m2 for refillables. However,
on 12 October 2017, the Lithuanian parliament adopted changes to the law and obliged more
shops to participate in the system. From May 2019, shops with a retail area not exceeding 60
m2 are exempt from participation in the system, but they can join it on a voluntary basis.

Deposits for the packaging of traded goods shall be refunded to the users of the packaging in
cash or, by request of packaging users, they shall be given the right to purchase goods or
services for the sum, or to make donations. Retailers also have to ensure the amount of
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deposit is listed on the price tags at their trading point and provide written information about
the possibilities for the packaging users to return reusable packaging and single-use packaging
waste. One-way packaging should be accepted, but the deposit not returned if:
-

The container is not labelled with the deposit mark;

-

The container is not marked with a barcode or its damaged;

-

The container is not empty;

-

The container itself is damaged so it is not possible to identify it.

4.3.

Collection infrastructure

Larger stores collecting 40,000 one-way packaging containers a month can be provided with
an RVM (Model T-9) that automatically sorts and compresses the packaging but requires an
area of at least 30 m2. Medium size stores (10,000 – 40,000 units a month) use an RVM (Model
T-63) which does not require a special facility. It could be set up on the shop floor as it requires
an area of at least 4 m2. Packaging collected is automatically sorted, compressed and then
moved to storage by personnel.

Even if the regulation for one-way and refillable containers in Lithuania differs, for consumers
there is no difference - both types of beverage packages by law have to have a deposit label,
they should be returned to the same collection infrastructure (return to retailers, RVMs), etc.
However, technically and financially the systems are different, meaning retailers sort one-way
packages to vessels (bags) given by the central DRS and send them to the central DRS
(transport provided by DRS), refillables are put into designated crates and are sent to
producers (transport provided by producers).

According to the Law on Packaging and Packaging Waste Management, the manufacturer
and/or producer in Lithuania are obliged to organize a separate collection of packaging waste
resulting from the goods placed on the market and/or participate in municipal waste
management systems. In the case of packaging subject to a deposit, the manufacturer and/or
producer shall join the DRS. Their obligations under the deposit system are to:
 Mark deposit packages with the deposit logo
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 Choose the type of barcode: universal or unique
 Charge a deposit for each sold deposit package
 Participate in the deposit system and its financing

Additionally, the Law on the Tax on Environmental Pollution foresees that producers and
importers shall pay a pollution tax for packaging placed on the market. An exception is granted
on the basis of the proportion of fulfilled recovery and/or recycling targets 23. Additionally,
producers and importers releasing less than 0.5 tons of packaging into the market are also
exempt from paying the tax. However, this exception is not applied to one-way containers
subject to the deposit and all the refillable containers24.

4.4.

System specifics

The system is administrated by the public non-profit organization Užstato Sistemos
Administratorius (USAD) which has the underlying objective to manage the deposit system as
indicated in the Law on Packaging and Packaging Waste. USAD is founded and managed by
the Lithuanian Brewers Association, the Association of Lithuanian Trade Enterprises and the
Lithuanian Natural Mineral Water Manufacturers’ Association. Members of these associations
are responsible for 80 % of all the beverage containers released into the Lithuanian market25.
USAD is accountable to the Ministry of Environment and thus has to submit organizational,
financial and public information plans as well as reports showing how these plans have been
executed.

The initial investment made by producers to run the system was 5 mln EUR, of which 3 mln
EUR was for the equipment of the central package counting/handling center near Vilnius, 2
mln EUR was invested into IT and the working capital to start the organization. Producers and
retailers did not have to invest into RVM collection infrastructure as a modern per package
financing model including RVM and its maintenance was used (described on page 39),
meaning this investment of 22 mln EUR was made by the tender winning RVM provider. The

23

https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/TAIS.286378?jfwid=fhhu5mgyp
https://e-seimas.lrs.lt/portal/legalAct/lt/TAK/59849920d35211e69c5d8175b5879c31?jfwid=wny8ri1dr
25
http://grazintiverta.lt/verslui/
24
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counting centre facilities are rented by USAD and used for gathering all the collected
packaging and preparing materials for recycling. USAD is responsible for managing the deposit
system, starting from the collection of the packaging and ending with transparent data
management, deposit clearing, reporting, logistics, and sales of the collected materials. The
system operator also has the function of educating stakeholders and consumers and it has
to spend at least 1 % of its annual income on such marketing activities.

Like most of the other countries, Lithuania operates a centralized system and the system
operator collects the returned materials and uses the revenue to partially cover their
operating costs. Nevertheless, for the system to be self-sufficient, it is primarily supported by
producer fees (See Table 4.1.). The main sources of income include (see table 4.2.):
-

Producer fees (50 % of income)

-

Raw materials sale (30 %)

-

Unredeemed deposit (20 %)

Table 4.1. PRODUCER FEES (EUR / pc)
PRODUCER FEES (EUR / pc)
Year
PET

Aluminium

Iron

Glass

2019

0.027

0.009

0.029

0.029

2018

0.03

0.011

0.03

0.04

2017

0.03

0.015

0.03

0.025

2016

0.025

-

0.025

-

Apart from paying the producer subsidy to the system operator, producers and importers also
have to pay a onetime registration fee (50 EUR) and one-time packaging registration fee
(EUR 35). Additionally, producers also pay a fee for the collection of refillable packaging –
EUR 0.0175 apiece.
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Table 4.2. Total income 2016-2018 (in mln EUR)
Costs

2016

2017

2018

201926
(forecast)

Producer fees

1.43

14.40

13.23

13.07

Material sales

4.72

7.33

6.38

7.85

Unredeemed deposits

14.38

4.73

4.05

5.23

Total

20.53

26.46

23.86

26.15

Like Norway, Lithuania is based on the return to retail model – meaning stores selling
beverage containers must also receive used containers back for recycling. However, the
system operator conducted a tender among RVM suppliers to acquire RVMs for retailers, free
of charge. The provided machines are compensated per collected package fee paid to the
tender winning RVM provider. This Lithuanian approach ensures that all RVMs are compatible
with their IT and controlling requirements, it saves retailer’s time, takes away the retailers
need to make an initial investment and they may be able to agree to more favourable terms
with the RVM manufacturer due to the number of RVMs needed for the whole country.

74 % of the deposit system expenses include the Retailers and RVM cost (such as
compensating collection cost and expenses of using RVMs). Administrative and operations
costs account for 14 % of expenses, logistics and materials are 12 %. The main cost breakdown
for the USAD is provided in Table 4.3.

Table 4.3. Collection cost forecast for 2019 (EUR)
Mat. Pcs.

PET

Aluminium

Iron

Glass

Total

th EUR

11.241

6.328

14

1.299

18.882

Compensation for RVMs and
Merchant Costs

26

http://grazintiverta.lt/verslui/finansinis-skaidrumas/
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Mat. Pcs.

PET

Aluminium

Iron

Glass

Total

th EUR

2.287

390

0.45

512

3.189

COLLECTION COSTS TOTAL

th EUR

13.528

6.718

15

1.811

22.071

COUNTING CENTER COSTS

th EUR

2.260

1.384

3

186

3.833

NET RESULT

th EUR

670

-218

2

-203

250

Costs of logistics and
packaging

USAD pays a handling fee per collected container to the store, to cover collection-related costs
like space, personnel related costs, utilities, etc. This fee is similar for retailers with an RVM
without compaction and manual collection (please refer to Table 4.4). Additionally, USAD is
also responsible for supplying retailers with other necessary materials, e.g., collection bags,
stickers, and bag sealers.
Table 4.4. Handling fees for 2019 (EUR per unit of packaging)27
Collection method

PET

Aluminum / Metal

Glass

RVM with compaction

0.0144 (0.0175)

0.0144 (0.0137)

0.0303 (0.0284)

Manual collection / RVM without 0.0146 (0.0138)

0.0126 (0.0118)

0.0175 (0.0148)

compaction
Note: The amount in the brackets represents the handling fee for 2018.

The flow of deposit and retail handling fees are also different for one-way and refillable
containers. Deposit money is paid by producers to the central DRS, refillables deposit money
retailers hold on to and later pay to retailers when packages are returned. A retail handling
fee of refillables is also negotiated between producer, retailer and paid by the producer to the
retailer with deposit money per return. However, USAD also has some functions related to
refillables, e.g. when the refillable product enters the market, it is taken to the central DRS for
registration (put in the package register, put in the RVM register, etc), in addition, USAD

27

http://grazintiverta.lt/verslui/pardavejams/
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provides a refillable bottle clearing service. Clearing is made through USAD because of
competition aspects.

The amount of collection points in Lithuania is more than 2,700. Over 1,700 of them are
manual collection points, but close to 1,000 collection points are operated with RVM equipped
collection points. In total, over 1,100 RVMs have been installed. 900 RVMs are owned by the
RVM producer called Tomra (provided by the Lithuanian DRS central operator), but over 100
RVMs are owned by the retailers themselves. 89% of packages are collected at RVM collection
points.

The target of the system was to ensure that 90% of beverage packaging would be recycled by
2025 (2016 – 55 %; 2017 – 70 %; 2018 – 80 %; 2019 – 85 %; 2020 – 90 %). The same target is
set for all types of packaging (glass, plastic and metal). Lithuania achieved 74 % in its first year.
In 2016, 455 mln one-way packaging containers were collected28.

The 2025 target was already exceeded in 2017 reaching 91.9 % (glass 83 %, PET 92 %, and cans
93 %) as consumers gained a better understanding of the system and became accustomed to
returning their containers to the system. In total, 538.5 mln one-way beverage containers
were collected29. 51 % of these were beer bottles and cans, 21 % were soft drinks, mineral and
table water, but the remaining 8 % were light alcoholic drinks, juices and energy drinks30. In
the first 3 years, the system has collected 1,600 mln beverage containers (in 2018 the DRS has
collected 581.6 mln. pieces of packaging containers) or 56,000 tons of recyclable material31.
Recycling volumes in 2016 were 16,363 tons (8,331 ton of plastic, 2,610 tons of metal and
5,422 tons of glass32) but in 2017 – 20,000 tons. It is expected that the amount will be stable
or slightly increasing in the following years. The material is found to be of very high quality –
clean and well sorted. All the collected packaging material is sold in an open tender to waste
recyclers.
28

http://grazintiverta.lt/2017/02/21/2017-02-21/
http://grazintiverta.lt/2018/02/27/2018-02-22/
30
https://www.vz.lt/paslaugos/2017/12/07/lietuviai-butelius-grazina-taip-uoliai-kad-jau-pavijome-skandinavija
31
http://grazintiverta.lt/en/
32
http://grazintiverta.lt/wp-content/uploads/2015/12/Informacija-savivaldyb%C4%97ms-2016.pdf
29
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So far, Eurostat does not provide statistical information for 2017 and 2018, but the data for
2016 (see Table 4.5.) demonstrates that between 2015 and 2016 the total packaging recycling
rates in Lithuania increased by 10 %, the biggest increase is for plastic packaging – from 54.8 %
in 2015 to 74.4 % in 2016.
Table 4.5. Packaging waste by waste management operations and waste flow
Material

2014

2015

2016

Glass

60.5

74.3

71

Plastic

51.2

54.8

74.4

Metal

66.6

74.9

77.3

Total packaging

57.7

59.8

69.5

Source: Eurostat [env_waspac]

Two years after launching the deposit system in Lithuania (2018) consumer satisfaction with
it is high – 97 % of respondents to the survey say they are satisfied in general with the
functioning of the deposit system for single-use packaging. 95 % of consumers indicated that
the amount of garbage in parks, at lakes and other natural places, visited by people, decreased
after the introduction of the packaging deposit system. 97 % of respondents claimed that the
deposit system is necessary, in addition, 93 % admitted that the introduction of the packaging
deposit system encouraged them to regard sorting all-types of waste with more responsibility.

Also, businesses (brewers and retailers) in Lithuania have been pleased with the
implementation of the Lithuanian container DRS. Retailers are happy that customers are
returning to their stores and beverage producers can efficiently execute their producer
responsibility. DRS is seen as complementary to the existing container-based system and
beneficial in terms of speeding up the recycling process.
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5. A LATVIAN EFFICIENT DEPOSIT SYSTEM’S ASSUMPTIONS
5.1.

Potential market size and package structure

One of the many positive aspects of the deposit system is transparency of data. Usually, before
a DRS is implemented, it is not known exactly how many beverage packages are officially put
on the market. But this is the most crucial factor in calculating the investment size and
planning recycling centres. In Table 5.1 the estimated number of packages entering the Latvian
market is shown. The authors of this research interviewed several stakeholders to assess the
size of the market. In addition, the consumption of beverages per capita of similar living
standard countries, such as Estonia and Lithuania, has been compared. In Estonia, the
consumption of beverage packages in one-way packaging is 257 pcs per capita, in Lithuania
233 pcs per capita and if we take the quantities in Table 5.1 as a basis, then the quantity in
Latvia would be 240 pcs per capita. Consumption per capita corresponds fairly to the average
wages of the Baltic countries (Estonia EUR 1,291 (Q3 ’18)33, Latvia EUR 1,006 (Q3 ’18)34,
Lithuania EUR 936 (Q3 ’18)35). Nevertheless, it should be taken into account that, based on
available materials, the difference in sales data for beverage packaging is up to 20 %. In
addition, it is common that in a country where there is no DRS, so called free riders operate.
Free riders are companies that do not declare sales anywhere. The share of free riders usually
appears after the introduction of DRS, when the activities of free riders become very
complicated, if not impossible.

Table 5.1. Latvian beverage products potential market size and packaging structure
Sales quantities
PET
CAN (Al,Fe)
Glass (disposable)
Total one way packages

Mln pcs

Share
221.1
110.6
23.3
355.1

33

62.3%
31.2%
6.6%
100.0%

https://www.stat.ee/stat-average-monthly-gross-wages-salaries?highlight=wage
https://www.csb.gov.lv/en/statistics/statistics-by-theme/social-conditions/wages/search-in-theme/2386changes-wages-and-salaries-3rd-quarter-2018
35
https://osp.stat.gov.lt/en/pagrindiniai-salies-rodikliai
34
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DRS countries with refillable packages have a logic, where such packages and their deposit
money moves directly between producer and retailer. Though refillable packages do not move
through the DRS organization, they still influence it, because the same return infrastructure is
used like RVMs. According to the author’s knowledge, the Latvian refillable glass packages
annual market is 100-120 million packages, but they have not been taken into account in the
current study and calculations.

5.2.

Deposit system running cost elements

5.2.1. Cost covering practice
In the countries in Europe, where deposit is used, the usual practice is that DRS covers the
direct expenses related to the package’s collection. It may differ between countries but the
main principle used is that the “polluter” pays the expenses related to package collection and
preparation for recycling. Thus, the producers and importers, commonly indicated as industry,
will pay for the deposit system through the recycling/industry fee. The retailer’s contribution
is that they deal with the collection of packages and do not apply a profit margin to the service.

The main cost elements of a deposit system are:
 Retail handling fee;
 Transport and logistics costs;
 Operating costs, which includes transport, packaging (plastic bags, containers, etc),
handling centre costs, administration costs, depreciation on investments.

5.2.2. Retail handling fee
The retail handling fee (RHF) must cover the direct costs of the stores which arise from
collecting the packages with deposit marking from consumers and handing them over to the
DRS. In most countries with a deposit, the agreement between the retailers and the DRS is
that DRS will cover the direct expenses of the collection of packages with deposit marking and
the retailers will not earn a profit from this activity. The difference between countries comes
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from the fact whether the sample store based on which the RHF is calculated, is the most
effective store or a store with state average efficiency. RHF is the largest source of cost in the
deposit system, which is why it must be agreed on and calculated based on a correct basis and
at an effective level.
As a rule, RHF is divided in two – an automated/RVM retail handling fee and manual collection
RHF. RHF with RVM may vary based on the packaging material, because the cost of accepting
different materials may be different. In addition to retail sale points, DRS offers its collection
service of packages with deposit markings also to Horeca (hotels, restaurants, catering) sector
companies or in some countries even to ordinary businesses whose employees consume
drinks and the result is empty packaging. For Horeca sector companies, only deposit is paid,
no additional fee like to retailers. The reason is that retailers must ensure the collection of
deposit packages from the consumers and invest into it, but Horeca companies get such
packages as a result of their own activity (serving drinks to clients, who leave empty packages
there) and they do not collect packages from the consumers, and for the Horeca sector it is
positive if someone like DRS relieves them of waste (packages), meaning conducts take-away
and even pays the deposit.

In the case of RVM collection DRSs usually cover the following expenses:
 RVM investment and installation – the store usually covers the initial RVM investment
or so-called throughput logic is used (like Lithuania), which is described in Chapter 4.4
(p. 39). We recommend implementing the kind of RVMs that can compact as much
material as possible immediately after the packaging is accepted (identified). The most
expensive material of the deposit system is glass, because accepting and further
processing of glass packaging is complicated and difficult and the material residual
value in sales is low. Therefore, it might be worth considering investing into an RVM
that crushes glass bottles immediately after they have been accepted. Crushed glass
bottles reduce the possibilities of fraud and provide a major saving in logistics and
further processing costs. It is highly important to consider the local hygiene
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requirements and the noise and dust level of the crushing. This solution should also be
considered if there is a glass recycling plant nearby.

Considering the statistics of Lithuania and Estonia, where the deposit systems are in
use, and the number of habitants per one RVM is around 2,500 (Table 5.2). This study
considers that 790 RVM’s will be installed in the market, because of consumption in
Riga and the nearby area is approximately 70 % of the total consumption in Latvia.
Table 5.2. Proposed number of RVM’s in Latvia. Number of RVM’s per inhabitant in
Lithuania and Estonia. Source: USAD (LT) and Eesti Pandipakend (EST)

Lithuania
Estonia
TOTAL
Latvia

Population,
No of RVM's with
Average
mln
compaction
inhabitants/RVM
2.80
1100
2545
1.32
540
2444
4.12
1640
2512
2.00

790

2532

Therefore, the authors estimate that the preliminary investment in the RVMs is €1620 mln, which may increase by an investment in the packaging return point (space).
This investment will be paid for by DRS through the retail handling fee.
 RVM cleaning and maintenance - this source of expense means costs related directly
to the RVM, which include: electricity, materials (receipt paper, other), internet
communication, cleaning material costs (cleaning supplies meant only for cleaning the
RVM), RVM maintenance and spare parts.
 Compactor - since the lifespan of the compactor differs from that of the RVM, the cost
of the compactor is usually described separately in the RHF calculation, including the
expenses of changing the compactor blades and the additional electricity consumption
by a working compactor.
 Labour - this considers only the expenses concerning packages with a deposit marking,
including emptying of the RVM (i.e. changing and emptying of the collection bags
and/or containers), daily cleaning of the RVM and package accepting room and client
area. Additionally, also work clothes for the workers.
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 Space + utilities - this means expenses made for the room necessary for accepting the
packaging and other utility costs (rent, heating, lighting, water, cleaning of the space).
The necessary space includes the area under the RVM and area necessary for servicing
the RVM, an area for packaging storage and a client area. It may be located in the retail
shop building or in a special container/kiosk located at the retail shop’s car park.
Depending on the location, internal premises rent or outdoor space rent is used as the
basis.

In the case of manual collection, two main sources of cost are distinguished, which are labour
costs and the costs of the rooms and utilities.

The automated packaging accepting fee for retailers in different countries using the deposit
system is between €1.7 - 3.6 cents per package. As stated before, the compensation paid to
the retailers is the largest expense for the DRS, which is why it must be agreed according to
concrete and fair terms. Taking into account the living standards and RHF levels in
neighbouring countries, the financial model assumes that the automated average RHF is
€3.00 cents per package and average RHF for a manually collected package to be €1.00 cent
per package. If a throughput model like in Lithuania is used, where the central DRS
organization makes a tender for RVMs and retailers get a free RVM, then automated RHF is
split and retailers get a lower level RHF for the handling of the collection points, basically they
get that part of the RHF, which is only allocated for space, personnel and utilities related costs.
NB! Averages of different DRSs are used for the sake of this calculation, however detailed local
RHF calculations should be made, not to mention that many central DRS organizations
consider their RHF levels too high and are working on finding fair RHF levels.

Usually, different package types have a different packaging fee depending on the complexity
of accepting or costs related to the packaging type, e.g.
 PET bottle ≤ 1 L
 PET bottle > 1 L
 Metal can (CAN)
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 One-way glass bottle
 Refillable glass bottle

Table 5.3. Potential total retail handling fee. Values are indicated without VAT.
Retail handling fee (RHF), annually
PET
CAN (Al,Fe)
Glass (OWG)
TOTAL
Grand TOTAL

€/bottle
Manual
RVM
0.0100
0.030
0.0100
0.030
0.0100
0.030

mln €
Manual
0.28
0.14
0.03
0.45
8.15

RVM
4.79
2.40
0.51
7.70

5.2.3. Transportation and logistics costs
Transportation and logistics costs depend on several major factors such as:
 Special collection rounds for packages with deposit marking - special collection rounds
are reasonable in densely populated areas, such as larger cities.
 Packaging collection during goods delivery (back-hauling) - this transportation option
is usually applied in scarcely populated regions with fewer stores, which is why it is
possible to collect the packages when delivering goods.
 Transfer stations - depending on the territory of the country, it is reasonable to use
transfer stations. This means, that small trucks deal with pick-up of packages from
collection points and bags/containers with deposit packages are transferred from
small trucks to long distance vehicles to be taken to central handling centres. According
to logistics companies, the transfer stations have a purpose if they are more than 100150 km away from the final destination. If the distance is shorter than that, then it
makes more sense to deliver the packages directly to the recycling plant after
collection. Of course, the specifics of the partners offering transportation and logistics
services must also be considered. Considering the distribution of inhabitants in
different regions, it would be reasonable for Latvia to use transfer stations, we
propose, certainly near Liepaja, in the Valmiera Region and near Daugavpils, but as
mentioned above, it depends largely on the logistic companies that provide
transportation services to the DRS.
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 Volume of compacted packages – the volume of compacted packages is one of the
major keys for cost efficiency. For instance, in the case of PET bottles, the number of
compacted packages is at least twice as large as the number of regular packages, and
in the case of aluminium cans the difference can even be up to 4 times. This means
saving from transportation and packaging transportation, which are described in more
detail below.
 Crushing glass on site at the store - transportation of glass packaging is one major
problem and challenge, which is why the question (considering the negative aspects
such as hygiene and noise) – can the glass packages be crushed already on site at the
store? – arises. This would enable a reduction of the logistics cost and also later
recycling costs of the glass packaging considerably.

The transportation price includes costs starting from accepting and loading the packaging
transport, costs concerning the transfer stations if these are used, and until the transported
packaging reaches the counting/handling centre. The financial model is based on the fact that
the RVM share is 85 % and packages are compacted (excl. glass packaging). Unloading is the
counting/handling centre workers job and thus the unloading cost is calculated within the
counting/handling centre costs. Transportation and logistics costs with packaging transport is
in total around EUR 1.3 mln, as can be seen in Table 5.4. We propose that it is likely that over
a period of time, years, the share of RVM will increase to 90-95 %, as in traditional DRS
countries (Norway, Sweden, Estonia, and others).
Table 5.4. Potential logistics costs (including packaging transport), mln €. Without VAT.
Logistics costs (incl. packaging
transport), mln €
PET bag
CAN bag
Glass (OWG) - container
TOTAL

Total logistics
cost
0.90
0.13
0.28
1.31

Transportation
cost
0.71
0.11
0.24
1.06

Packaging
Transport cost
0.19
0.03
0.05
0.26

As stated before, it is possible to save logistic’s costs by implementing different optimum
solutions, crushing glass on site at the store and using well-developed IT solutions. The IT
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solution of the logistics company should have the information on how many packages have
been accepted, so the carrier would know when to go to the store to pick up the packages and
how many transport packages will be waiting at the store. This is necessary both for collection
rounds and for optimum use of storage space.

Packaging Transport
Different countries use different warehouse solutions, which means that different packaging
transport is needed. All such packaging transport is given to the retailers by DRS free of charge,
thus DRS covers the expenses (if packaging transport is misused, like bags used for waste, then
the retailer is responsible for such bag costs). Therefore, for instance, PET and CAN packaging
is directed after compaction automatically to:
a) disposable plastic bags (Figure 7) which are replaced when full; the full bag is closed
with a special closure and/or tape (which is provided and stored to be handed over to
the carrier);

Figure 7. Special plastic bag for package collection (example Infinitum, Norway. Left:
compacted from RVM / Right: uncompacted from manual return)
b) reusable plastic containers (figure 8) which are replaced and stored when full and
when the carrier is conducting the collection round, then is emptied in the special
collection truck and delivered to the counting/processing centre. Usually for glass.
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Figure 8. Reusable 650L and 240L plastic container for glass package collection
(example Eesti Pandipakend, Estonia)
One-way glass bottles are collected either in disposable plastic bags and are delivered similarly
to PET and CAN packages, or they are collected into reusable plastic containers. In the case of
glass bottles, the container is handed over to the carrier who will give the retailer an empty
container in return and not empty the original container. If the glass bottles are crushed
immediately after they are accepted by the RVM, then basically these can be handled similarly
to reusable plastic containers.

It is always preferable to use containers of a reusable nature, but in the case of plastic bags
used for deposit package collection, the old disposable bags can be collected and compacted
after usage, sold back to the bag producer and every new bag will have recycled content of
50-90%. Most of the DRS systems use disposable plastic bags in the system in the described
manner, in addition more and more reusable plastic container related solutions emerge. The
packaging transport related costs are calculated within transportation and logistics costs.

5.2.4. Counting/handling centre costs
Counting/handling centres are necessary for further processing of packaging picked-up from
the stores and its preparation for recycling. Usually, the packaging accepted from compacting
RVMs, is in turn compacted using an industrial press into a large bale so these could be sold
to different material recycling plants.

The packaging that is collected manually or from Horeca sector companies is not compacted,
which is why such packaging must be counted at the handling centre, and based on this the
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payments of deposit and RHF is done. The packaging is counted based on the EAN code, which
excludes the possibility that deposit is paid for packaging or an EAN code that is not registered
in the DRS. This means that DRS does not pay deposit for packaging for which the breweries
and importers have not paid a deposit to the DRS. The payment to the retailers for the rest of
the packaging that is counted at the handling centre by the counting devices, is done according
to the results of the counting equipment. In case of compacted packaging, the basis for the
payment to the retail seller is the data obtained from the RVMs.

The next question to consider is how many counting/handling centres are needed. In addition
to population, factors such as population density, tourism levels, and geography must be
considered. For logistics costs to be acceptable, each counting/processing and/or baling
centre should have a range of a maximum radius of only 200-250 km. Given this range and
considering Latvia’s size and population density, it is recommended to establish one
counting/handling centre in the Olaine-Jelgava Region. In addition, it is reasonable to choose
logistic partners that have transfer stations in the Liepaja, Daugavpils and Valmiera regions.

Figure 9. Baled PET.
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The main costs of the accounting/processing centre are:
 Building rent - instead of renting a building, it is also possible to own a building, in
which case the depreciation cost should be the basis of cost calculations, but in the
first phase it is recommended to rent a building. The main reason for this is that the
first years will provide a detailed overview of the market share of the packaging and
which packaging will start participating in the deposit system. Based on the market
volumes in Unit 5.1, our estimate of the counting/handling centre’s size is ca 4000 m2,
which takes into account the potential future growth in sales and return of packaging.
 Utility costs and handling operational costs such as water, sewerage, heating,
ventilation, building and equipment maintenance, spare parts.
 Investment into equipment, the most expensive of which are the counting machines,
compactors, conveyor lines, PET automatic sorter and other equipment and machinery
(including investments in office equipment and IT). The initial investment into
equipment is €3.2 mln. In the financial model, the investment into production
equipment is considered within the depreciation cost.
 Labour - labour represents one of the biggest costs for the counting/processing
centres. To estimate the counting/handling centre labour costs associated with
handling and administration, the data of the Central Statistical Bureay36 is used. The
financial model considers, that employees will be responsible for the unloading of
transportation packaging, counting uncompacted packaging, and all handling activities
until the packaging is baled and sold to the recycler. The following factors have a
significant influence on labour costs:
 The type of packaging transportation used. In Sweden, “bulk transport” is used,
which means that a reusable container is emptied into a compactor-container
truck, which can be easily emptied in the counting/processing centre without
the need for workers.
 Whether glass bottles are counted at the counting/processing centre or
whether some other method is used as a basis for determining appropriate

36

https://www.csb.gov.lv/en/statistics/statistics-by-theme/social-conditions/wages/search-in-theme/2386changes-wages-and-salaries-3rd-quarter-2018
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compensation to retailers. For example, in Finland, the basis for payment to
the retailers is the average glass container capacity, which was mutually agreed
upon (this, however, allows certain deceiving of the DRS). If there is no need to
count the glass bottles, costs for labour and counting equipment are reduced
significantly.
 Whether glass bottles are crushed at the retailer. In such a case, the crushed
glass bottles can be transported directly from the store to the recycling plant,
which

means

the

material

does not need

to

go

through

the

counting/processing centre at all.
Table 5.5. Estimated total annual costs of counting/handling centres. Does not include costs
related to administration. Without VAT.
Handling centres cost total, mln EUR/annual
Rental
Operating cost

2.15
0.19
0.28

Production labour cost
Depreciation

1.19
0.49

5.2.5. Administration costs
The main central administration costs are costs related to labour, IT infrastructure (this is
considered among depreciation), public awareness and communication, office rent, and
general administrative costs. With regards to labour costs, it is assumed that an average of up
to 15 people will work in the central DRS operator organisation, including management staff,
finance staff, security/system accountability staff, customer service representatives, and
communication staff. The number of employees can easily be reduced through various IT
solutions. IT costs include maintenance and support, software licenses, and development
costs. As stated before, ensuring system accountability is one of the main DRS functions.
Considering the volume of packaging entering the market (355 million units) and the value of
the deposit (EUR 0.10) level, the annual monetary deposit income of the DRS is estimated over
35 million euros. In order to remain financially sustainable, system accountability and security
must be carefully monitored to reduce the risks and impacts of possible fraud. Regarding
communication costs, it is necessary to inform the public, so that people understand the
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importance of returning their empty packages, know what types of packaging are included in
the program, and how they can retrieve the refund of the deposit. One of the main purposes
of communication is to raise recycling rates. Another way to increase recycling rates is to
increase the deposit value but this may increase the risk of fraud.

In total, annual administration costs are estimated to be EUR 0.93 mln (including office rent
and office related costs, labour cost, IT running and communication costs). The size of the
office is planned to be 550 m2, which includes, in addition to the rooms, the meeting room,
washing rooms and a dining room for workers of the handling centre. Initial investment into
office equipment, furnishings and IT are included in the equipment investment (Unit 5.2.4)

5.2.6. Revenue
The main sources of income for the DRS are:
 Unredeemed deposit - unredeemed deposit is the difference between the deposit
paid by the producers to the DRS and the deposit paid to the retailers by the DRS,
that is, the sum from the packaging which is not returned to the DRS and ends up
either in trash or unfortunately, in nature. The financial model takes into account
that in case of a deposit of EUR 0.10, the return rate for all packages is 85%, which
means that 15% of packages are not returned and deposit is not paid out. Annual
income from unredeemed deposits is estimated to be €5.33 million per year.
Estimated unredeemed deposit revenue by packaging type is presented in table 5.6.

Table 5.6. Potential revenue from unredeemed deposit. Without VAT.
mln €

Unredeemed deposit
PET
CAN
Glass (OWG)
TOTAL

3.32
1.66
0.35
5.33

Material sales - usually, DRS is the owner of the material that is retrieved by the
producers from consumers and handed over to the DRS. Taking into consideration the
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estimation of market size and collection, approximately 16,700 tons of material will be
collected in the Latvian DRS each year.

Table 5.7. Amount of collected material, tons.
Collection
PET
CAN
Glass (OWG)

ton
8,292
1,264
7,102

The financial model has been based on the prices of the materials:
 PET – ICIS Recycled PET Europe weekly reports37
 Aluminium – average percentage of the LME price38
 Steel - average steel price based on scrap dealer’s information
 Glass – average glass price in the Nordic countries. Depending on the presence
of a glass melting plant in a DRS country, the price of glass may be marginally
higher, but nevertheless, glass is the least valuable material.

Table 5.8. Potential revenue from material sales. Without VAT.
mln €
3.00
1.45
0.07
4.53

Revenue from material sales
PET
CAN
Glass
TOTAL

 Industry/administration fee – DRS must operate as a non-profit company. This means
that the purpose of the organisation is to cover the emerging costs or have a small
profit, which is reserved or used to make the DRS more efficient. As a result, the
industry fee is usually the following - from the total costs, the unredeemed deposit and
material income are subtracted, and the missing sum is the industry/administration
fee, which in turn must be divided between all the packaging that is sold. In addition,
it must be noted that no material should subsidise another material, but the costs
related with the specific material must be divided to each material.
37
38

https://www.icis.com/
https://www.lme.com/
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5.2.7. Simplified financial model

This study has taken into consideration that the DRS includes water, soft drinks, juice, beer
and light alcohol, which are packaged in the following beverage packages: plastic, metal and
glass. As previously mentioned, the market size assessment is one of the most critical, but the
study is based on the estimation that the Latvian market size is 355 million one-way packages;
deposit value for all package types is €0.10 and return rate is 85% (which is similar to other
DRS countries).

Based on the expenditures and revenue logics described in the previous paragraphs, DRS
simplified financial model is presented in Table 5.9.

Total cost,
cost per
mln €
sold pc, €
-8.1
-0.0230
-1.3
-0.0037
-2.2
-0.0061
-0.9
-0.0026
5.3
0.0150
4.5
0.0127
2.7
0.0076
0.0
0.0000

Description
Retail handling fee
Transport, logistics and packaging materials
Handling centres costs
Administration
Unredeemed deposit
Material sales
Producers administration fee
Net result

Income Expenditures

Table 5.9. Estimated annual total costs of DRS and cost per sold package. Without VAT.

As table 5.9. shows, the main cost is the compensation paid to the retailers, followed by
transportation and logistics costs. Thus, it is important to agree with the retailers, that the
compensation (retail handling fee) paid to them for the deposit packages collection is based
purely on the direct costs of the most effective example stores. In addition, it is possible to
find additional efficiencies in transport and logistics, which may reduce the total cost of the
counting/processing centres as well as the initial investment.
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In terms of system revenues, unredeemed deposit represents the second largest source of
income. This, however, depends on the return rate. The higher the return rate, the lower the
revenues from unredeemed deposits or vice versa. Considering all system costs and revenues,
it is estimated that the average industry/administration fee will be EUR 2.7 million in total
or EUR 0.0076 per package (if the return rate is 85 %), which may be lower when executing
all the different possibilities described in this study or higher when the return rate will
increase. It must be taken into account in Table 5.9, that this is a full-year analysis.

5.2.8. Sensitivity analysis
The following is an overview of instances if one key factor influencing DRS costs or incomes
should change:
 Return rate – an increase in the return rate of 1 % will affect the industry fee negatively.
Mainly, the unredeemed deposit will decrease and since more than a regular amount
is collected, then more must be paid for RHF and other operational costs. In this case,
the producer’s cost will increase by EUR 0.43 mln per year (industry fee will increase
respectively EUR 0.0012 per package). This means if the average return rate rises to
90%, the cost for producers will increase almost EUR 2.2 mln.
 Retail Handling Fee – one of the most significant indicators. If RHF should on average
increase by 10 %, then the producer’s cost will increase by EUR 0.81 mln per year (the
industry fee will increase EUR 0.0023 per package). At the same time, it is also an
opportunity, meaning, if RHF can be reduced then it will have a similar positive effect
on the industry fee.
 Operational costs (transport, logistics, handling centre, administration) - as stated
before, operational costs can be reduced by analysing different solutions in more detail
and by implementing them. At the same time, if operational costs should increase by
10 % then the producer’s cost will increase EUR 0.44 mln per year. The effect on the
industry fee is EUR 0.0012 per package.
 Material sales price - over the past 5 years, material prices have varied greatly, e.g.
aluminium prices have changed 40 % and PET prices have even doubled. As a result, in
addition to RHF and the return rate changing, a major influence is also changes in
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material prices. If the material price should increase by 10 % then the total producer’s
cost will reduce by EUR 0.45 mln per year. The industry fee will reduce on average by
EUR 0.0013 per package. But as said earlier, the reality of the past 5 years has shown
immense changes in material prices.

NB! This research, including its financial part is not a full and detailed financial analyses in
regards to a Latvian DRS, which could be taken as the basis for Latvian DRS implementation.
It serves as a first glimpse at a DRS’s essence, including its financial basic logics trying to put
it into a Latvian context based on limited time and data availability. As the next step, it is
most recommended to launch a full Latvian DRS based feasibility study together with major
stakeholders like producers, including a detailed sensitivity analysis.
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Latvian DRS financial overview
Overview
Preliminary investment in RVM's
Preliminary investment in handling center equipment

mln EUR
Chapter 5.2.2. The investment is made by either the retailer or the RVM
16-20 supplier (Lithuanian example) and will be covered later through RHF by
DRS
Chapter 5.2.4. In the analysis below, the investment is considered through
3.2
depreciation

Deposit income
Deposit payout
Unredeemed deposit (net deposit income)

35.5 Chapter 5.2.6. Industry pays to the DRS
-30.2 Chapter 5.2.6. DRS pays to the retailer
5.3 Chapter 5.2.6. The deposit of packages that are not returned

Unredeemed deposit
Material sales
Producers administration fee
Total income

5.3 Chapter 5.2.6.
4.5 Chapter 5.2.6. Revenue from the sale of materials
2.7 Chapter 5.2.6. Producers fee to cover the cost of collecting packaging
12.5

Retail handling fee
Transport, logistics and packaging materials
Handling centre costs
Administration
Total costs

8.1
1.3
2.2
0.9
12.5

Net result

0.0

Chapter 5.2.2. Retailers fee for collecting packaging
Chapter 5.2.3. Logistics cost of packaging for the transport of retail-DRS
Chapter 5.2.4. Handling center costs to prepare packages for recycling
Chapter 5.2.5. Nationwide DRS administration costs
Non-profit principle. The profits generated will be directed to the
sustainability of the DRS

5.3.

Recommended guidelines for a potential Latvian DRS creation

Based on the best practices and experiences of other DRS systems (especially in Estonia and
Lithuania) the following principles for a potential Latvian deposit return system development
are recommended by the authors:

 Mandatory DRS set forth by law with clear stakeholders role descriptions to guarantee
equal treatment for all system participants like producers, importers and retailers.
 It is recommended that the DRS system covers a wide range of one-way and refillable
beverage containers – from a products perspective, at least soft drinks, water, beer,
low-ethanol alcoholic beverages, juice, juice concentrates and nectars. From a
materials perspective PET, CAN, Glass, at the same time preferentially treating
increased use and return of refillable glass beverage containers.
 The DRS operator should be a not-for-profit organisation (based on the producer
responsibility principle) set up exclusively by producers and retailers, and licensed and
supervised by the Ministry of Environment and Regional Development. The not-forprofit principle should be the basis of budgeting logic, if some better year profit
happens to be made, it cannot be taken out by any stakeholders, and it should remain
for system sustainability and development.
 It is recommended to introduce a centralized DRS with “return to retail model”. Return
to the store has a clear advantage of being more convenient for consumers – they can
return containers when they are going to the store anyway to shop. Based on the
experiences of Estonia and Lithuania, retailers with at least 200m2 of sales area are
obliged to take back deposit containers, regarding rural stores, the take back obligation
is recommended to apply to shops that have smaller sales areas, for example starting
from 20 m2 with possible exceptions.
 It is recommended to set the deposit value on the same level with Estonian and
Lithuanian deposit values to avoid any abnormal cross-border activities.

 DRS should be run as a centralized system – collected materials (PET, CAN, etc) sales
revenue and unredeemed deposit ownership remains in the central DRS as part of
costs coverage to guarantee maximum efficiency for the consumers.
 DRS must have a sophisticated controlling system from day one, which is one of the
cornerstones of a well functioning system, both sales and collection side controlling
should be established and ready from the start, total transparency must be
guaranteed.

As the experiences of Estonia and Lithuania show, the above-mentioned principles and key
issues are critical for the successful implementation of a DRS system that ensures high return
rates of beverage packages as well as creates the basis for cost-effective operation. As a next
step, a more detailed evaluation model and full feasibility study is needed to determine the
collection infrastructure, logistics models, handling centres and other operational aspects
together with targeted return rates for a Latvian DRS system.
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