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1. Introduction

Food waste is a global problem, one that has moved up the public and political agenda in recent years. Food waste
is an important indicator of sustainability because it embodies the sum of resources being used to produce uneaten
food, and food waste disposal has an environmental, economic, and social impact.

Various studies have shown that between a third and a half of the world’s food production is not consumed,
leading to the generation of negative impacts throughout the food supply chain, including in households (Bio
Intelligence Service, 2011; Food and Agriculture Organization of the United Nations, 2017; Gustavsson et al.,
2011, p. 4). While the food value chain is responsible for significant resource and environmental pressures, an
estimated 20% of the total food produced is either lost or wasted in the EU (EC, 2015; Stenmarck et al., 2016).
The EU food manufacturing sector and households alone waste about ninety million tonnes of food annually, or
180 kg per person, not taking into account losses in agriculture and fisheries (Bio Intelligence Service, 2011; EC,
2012; Stenmarck et al., 2016).

Food consumption and the generation of food waste are receiving increasing attention both at the global and EU
levels. Global food production must increase by 70% by 2050 in order to meet the demands of the world’s rapidly
growing population levels (EC, 2012). Food has a vital importance as a resource given its intrinsic usage value for
humanity as one of the few basic human needs.

Food is at the core of the United Nations’ (UN) ‘Sustainable Development Goals’ (SDGs), which was released in
2015 as the UN’s development agenda for the twenty-first century. The second and twelfth of the UN’s seventeen
SDGs are to ‘End hunger, achieve food security and improved nutrition, and promote sustainable agriculture’,
and to ‘Ensure sustainable consumption and production patterns’ (United Nations, 2015). The later goal includes
target 12.3: ‘By 2030, halve per capita global food waste at the retail and consumer levels and reduce food losses
along production and supply chains, including post-harvest losses’. International attention on food waste has
risen in recent years, as can be evidenced by its inclusion in the UN SDG, which has resulted in it making an
impact on European policy in terms of food waste and food waste regulations.

Legislation is vital for important social issues to be addressed through law in a timely way (Scotford, 2021;
Andryeyeva et al., 2021). Directive 2008/98/EC (hereinafter referred to as the ‘waste framework directive’, WFD)
(EU, 2008), amended by Directive 2018/851 (EU, 2018, p. 851) established changes to the food waste regulatory
regime, placing a far greater emphasis on waste prevention and reporting in detail regarding food waste. EU
information regarding food waste is for the moment insufficient. The new waste legislation seeks to address this
gap, as ‘what is not measured cannot be managed’.

C. Bradshaw identifies problems with the key architecture of waste law applied to food waste, narrowing it to
waste management problem rather than to problem of resource management (Bradshaw, 2018, p. 330). CJEU had
regard to the obligation to interpret the concept of waste widely in order to limit its inherent risks and pollution
(Van Calster, 2015, p. 21). It is becoming increasingly difficult to separate problems of environment, food safety,
and public health (de Sadeleer, 2020). European waste law can be called an example of a set of deontic norms
where factual uncertainty reigns (Post, 2016, p. 348).

Amendments at EU level did not formally affected EU waste hierarchy in relation to food waste, thought
suggestions to expand current food waste hierarchy are presented (European Court of Auditors, 2016; Sanchez
Lopez et al., 2020). Waste hierarchy is considered as one of most important concepts of waste management.
Various assessments can be found in the available scientific literature: waste hierarchy is stated to be normative
(Hultman & Corvellec, 2012, p. 2414), policy recommendation (Krdamer, 2015, p. 361), or ‘aprioristic hierarchy’,
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which means is only a starting point for analyses which must be carried out according to specific cases (Pope,
2020, p. 250). The limited character of the waste hierarchy is also observed (Van Ewijk & Stegemann, 2016, p.
127).

Emphasis on food waste prevention and data reporting systems should encourage further food waste research
directions. Big data implementation in the sector of municipal waste management already gains scientific interest
(Limba at al, 2020).

Food waste represents a unique opportunity to protect the economy, conserve natural resources, create jobs, and
provide food to people who experience food insecurity, but legal requirements should be borne in mind. New EU
food waste rules should be implemented at the national level, so state-of-the-art solutions should be analysed
which will make it possible to achieve this goal in Poland and Lithuania.

2. Methodology

It has been hypothesised that changes to legal acts in Poland and Lithuania which regulate waste during the
process of implementing the guidelines of the new ‘Waste Directive 2018/851° may have contributed to an
improvement in the general situation regarding food waste in both of those countries.

Considering this hypothesis, the following research questions have been formulated:

1. What are the effects of WFD implementation in EU member states, particularly in Poland and Lithuania?

2. What are the similarities between Poland and Lithuania in terms of their legal regulations regarding food
waste?

The aim of this article is to divulge the main legal changes in food waste regulation at EU and national levels,
particularly in Poland and Lithuania.

The aim of the article will be realised through the following objectives:

. To reveal a new food waste category and general provisions, which are related to food, waste within the
waste framework directive, WFD.

. To disclose the main characteristics of these legal changes at both the EU and national levels (the latter
regarding Poland and Lithuania specifically).

. Analyse and compare the legal and organisation-related solutions in terms of the management of food waste
in Poland and Lithuania.

The research is based on legal dogmatic and comparative methods, including legal regulation analysis, document
analysis, statistical data analysis, historical, linguistic, logical, and systematic analysis. The information for this
paper was gathered according to the key words: food waste, waste management, waste hierarchy, municipal
waste, and waste, using the methods of document analysis and statistical data. The authors relied on databases,
such as those of the ‘Web of Science’ or Scopus, Eurostat, the United Nations, the European Environmental
Agency, and the EU’s publications office, which provide quality data and information in terms of conducting
research of this nature.
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3. Rethinking the food waste problem: the circular economy

Food waste is a global problem, one that has moved up the public and political agenda in recent years. It took time
to find acceptable solutions to the food waste problem at the EU level.

In order to be able to achieve the ambitious goal of reducing food waste, change is required across all stages of the
food supply chain. This will include organisations, which are involved in agricultural production, food processing,
transportation, and retail, including supermarkets and food service sectors, as well as individuals (Pearson &
Perera, 2018, p. 47).

The implementation of the EU’s circular economy concept had an important level of impact on the legal

regulation of waste within the union. Food waste prevention is highlighted as a priority area in the ‘2015 Circular

Economy Package’. A proposal for a directive by the European parliament and the council which amended

Directive 2008/98/EC on waste (EC, 2015b) as part of a circular economy package suggested an amendment to

EU waste legislation and set out new measures to promote food waste prevention, and food re-use.” The EU

action plan for the circular economy set out the main measures in the food waste area:

e The development of a common methodology and indicators regarding the measurement of food waste;

e A stakeholder platform to examine how SDG goals regarding food waste can be achieved, along with the
sharing of best practice and how progress may be evaluated;

o Clarify the relevant EU legislation where this may be related to waste, food, and feed, in order to facilitate
food donations and the utilisation of former foodstuffs for animal feed;

o  Explore options for the more effective use and understanding of date marking on food packaging.

A new circular economy action plan (EC, 2020), which presents a set of interrelated initiatives, will make it
possible to establish a strong and coherent product policy framework which will make sustainable products,
services, and business models the norm, and will serve to transform consumption patterns so that no waste is
produced in the first place. The plan includes a sustainable product policy framework, key product value chains
(including food, water, and nutrients), an enhanced waste policy, which supports waste prevention, the ideal of a
circular economy, and other, related concepts. In the new circular economy action plan, it is stated that
‘Commission will propose a target on food waste reduction, as a key action under the forthcoming EU Farm-to-
Fork Strategy, which will address comprehensively the food value chain”. The commission will also consider
specific measures to increase the sustainability of food distribution and consumption. Under the sustainable
products initiative, the commission will launch an analytical work to determine the scope of a legislative initiative
on reuse in order to substitute single-use packaging, tableware, and cutlery by means of the supply of reusable
products in food service areas. A new circular economy action plan shows that more improvement in food waste
regulation can certainly be carried out.

A new regulatory regime for food waste was introduced in Directive 2018/851 (EU, 2018). This included new
food waste definition and provisions to support food waste prevention. The new waste legislation seeks to address
data gap as ‘what is not measured cannot be managed’. This explains the need to develop of a common
methodology and indicators to measure food waste, which are essentially important for further regulatory
decisions.

One of the biggest obstacles when it comes to producing solutions for the problems regarding food waste is the
lack of accurate data on food consumption and waste. Previous studies have revealed major data gaps in the
available areas of knowledge regarding global food loss and waste (Gustavsson et al., 2011, p. 15), especially

* In general, within in the scope of the ‘Circular Economy Package’ proposals, six waste directives were drawn up.
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with regard to the quantification of food losses through individual reasons, and the cost of preventing food waste.
When the required information actually is available, it is often accompanied by major uncertainties. In EU-level
food waste respects, methodological and data gaps have been identified through the European research project,
FUSIONS (Magller et al., 2014, p. 32). Studies which have been conducted during the FUSIONS project served to
propose a framework which could define food waste (Fusions, 2014), while proposing a methodology for
measuring and monitoring volumes of food waste (Fusions, 2016).

The volumes, which are generated by the various sectors, tend to support results, which show that households are
wasting the highest volumes of food. Food waste is therefore argued as not being a problem which can be linked
to feckless consumerism at the household level, but one which is a side effect of a deeply-embedded failure to
value food at a structural level (rather than an individual one) (Bradshaw, 2018, p. 312).

Food waste management does not work in isolation. The legal requirements for waste management must be taken
into account. The main elements, which have some form of relevance when it comes to improving food and bio-
waste managing in Europe, are as follows:

o The compulsory separate collection of bio-waste by 2023

. The overall recycling target for municipal waste of 65% by 2035 (besides the final recycling target for
municipal solid waste, intermediate targets of 55% by 2025 and 60% by 2030 were also set).

. The exclusion in regards accounting for the mechanical biological treatment of municipal waste for
recycling by 2027, and

. The 10% reduction target for municipal solid waste being sent to landfill by 2035.

The circular economy package has been a major driver in terms of resolving the general food waste problem, and
for the first time food waste is gaining special recognition in terms of waste regulation at the EU level.

4. The concept of food waste within the ‘Waste Framework Directive’
The definition of food waste was set out in the directive, in Article 3(4a) of the WFD:

4a. “food waste” means all food as defined in Article 2 of Regulation (EC) No 178/2002 of
the European Parliament and of the Council that has become waste’.

In defining food waste, this particular directive refers to Regulation (EC) No 178/2002 by the European
parliament and of council (EU, 2002) which defines the concept of food in Article 2:

‘For the purposes of this Regulation, ‘‘food” (or ‘‘foodstuff”’) means any substance or
product, whether processed, partially processed or unprocessed, intended to be, or reasonably
expected to be ingested by humans.

“Food” includes drink, chewing gum and any substance, including water, intentionally
incorporated into the food during its manufacture, preparation or treatment. It includes water
after the point of compliance as defined in Article 6 of Directive 98/83/EC and without
prejudice to the requirements of Directives 80/778/EEC and 98/83/EC".

The regulation also defines categories, which do not fall within the definition of food, and consequently cannot
constitute food waste.

These definitions raise a question regarding what the relationship may be between the ‘waste’ and ‘food’

definitions. Food has special properties: it is very important and is different from other resources. Food is one of
the few basic human needs, being different from many (though not all) resources in that it is a form of matter,
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which is subject to decay. Legal acts, which govern food, acknowledge the nature of food in the respect that it
tends to perish. Food-related legal acts also prohibit the sale and donation of ‘unsafe’ food; that is, food which is
‘injurious to health’ or ‘unfit for human consumption’. Food shall not be placed on the market if it is unsafe (EU,
2002). EU law requires most pre-packed food to include either a date of expiration (a ‘use by’ date), which
concerns food safety, or a date of minimum durability (a ‘best before’ date), which concerns food quality. To be
able to value food as food, edibility is a key touchstone in determining when food should acceptably be removed
from the food supply chain (Bradshaw, 2018, p. 325).

Decision 2019/1597 (EC, 2019a) provides an explanation, which states that the definition of ‘food’ as laid down
in Regulation (EC) No 178/2002 encompasses food as a whole, along the entire food supply chain from
production to consumption. Food also includes inedible parts, where these have not been separated from the
edible parts when the food was being produced, such as bones, which are attached to meat that is destined for
human consumption. Hence food waste can comprise items which include parts of food that are intended to be
ingested and parts of food that are not intended to be ingested.

Food waste is defined as ‘food [...] which has become waste’. The WFD defines waste as ‘any substance or object
which the holder discards, or which they intend or are required to discard’. Under this definition ‘food’ should be
regarded ‘waste’ at the point at which it is discarded. According to the courts, ‘the scope of the meaning of
“waste” depends upon the meaning of the verb “to discard”’, and that verb must be interpreted in light of the aim
of the directive, but ‘no decisive criteria is, however, suggested by such a directive other than the holder’s
intention to or the action of discarding a given substance or object (CJEU, 2004, pp. 33-34).

The main properties of food, such as whether it is edible or safe to east, do not count when defining food waste as
they are not included in the definition of food waste. This means that the definition of food waste is somewhat
wide and inclusive.

Food waste is subject to the basic provisions of legal acts, which cover food waste, which are set out in Decision
2019/1597 (EC, 2019a):

. Food waste does not include losses at stages of the food supply chain in which certain products have not
yet become food as defined in Article 2 of Regulation (EC) No 178/2002, such as edible plants, which have not
been harvested.

. In addition, the definition does not include by-products from the production of food, which fulfil the
criteria set out in Article 5(1) of WFD, since such by-products are not classed as waste.

The properties and uses of the food make it possible to distinguish food waste as avoidable or non-avoidable (Bio
Intelligence Service, 2008, p. 3). Legal regulations count food waste as a whole without any divisions into smaller
categories, such as avoidable or unavoidable waste.

Food is a form of biodegradable waste or bio-waste. Directive 2018/851 supplemented the WFD with a definition
of bio-waste:

‘The term “bio-waste” refers to biodegradable garden and park waste, food and kitchen

waste from households, offices, restaurants, wholesale, canteens, caterers and retail premises

and comparable waste firom food processing plants’.

WEFD Article 22 obliges member states to ensure that, by 31 December 2023, bio-waste is either separated and
recycled at source, or is collected separately and is not mixed with other types of waste. Member states are to take
measures in accordance with Articles 4 and 13, to: a) encourage the recycling, including composting and
digestion, of bio-waste in such a way which fulfils the requisite high level of environmental protection and results
in output which meets relevant high-quality standards; b) encourage home composting; and c) promotes the use of
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materials which have been produced from bio-waste. WFD Article 11(6) states that, by 31 December 2024, the
commission will consider [...] preparing for re-use targets for municipal waste and recycling targets for municipal
bio-waste.

The definition of biodegradable waste in the ‘Landfill Directive’ (EU, 1999) has also remained unchanged. The
term ‘biodegradable waste’ refers to any form of waste, which is capable of undergoing anaerobic or aerobic
decomposition, such as food and garden waste, and paper and paperboard. Under Article 5 of the directive,
member states are to set up a national strategy for the implementation of the reduction of biodegradable waste
going to landfills, while the directive also sets out targets for the reduction of biodegradable municipal waste,
which is going to landfills. The EU landfill directive obliges member states to reduce the amount of biodegradable
waste going to landfill to 35% of 1995’s levels by 2020. Some EU member states have gone further by banning
any food waste at all going to landfill (such as Germany, Austria, and Sweden).

The definition of food waste is somewhat wide and inclusive, so it raises questions if it sufficiently corresponds
with the main features of food.

5. New provisions for food waste management in EU directives

Directive 2018/851 places a great deal of emphasis on the implementation of waste prevention, setting out legally
non-binding targets:

1.  Member states should take measures to promote prevention and prevent the generation of food waste in line
with the ‘2030 Agenda for Sustainable Development’ and, in particular, in regard of its target of halving per
capita global food waste at the retail and consumer levels and reducing food losses along production and supply
chains, including post-harvest losses, by 2030 (WFD Art 9 (1Q)).

2. Member states should aim to achieve an indicative union-wide reduction in the food waste target of 30% by
2025, and 50% by 2030 (recital 31 in the preamble).

Directive 2018/851 outlines these main directions for the implementation of food waste prevention, which is to
be carried out by member states:

1. Food waste prevention planning

1.1. Directive 2008/98/EC required member states to include food waste prevention in their waste prevention
programs (Art 29 (2a)).

2. Informational measures about food waste

2.1. Member states should put in place specific measures to prevent food waste, including awareness-raising
campaigns to show how to avoid food waste (recital 31 in the preamble).

2.2. Raising consumer awareness of what is meant by ‘use by’ and ‘best before’ dates (recital 32 in the
preamble).

3. Actions to promote waste prevention

3.1. Encourage food donation and other forms of redistribution for human consumption, prioritising human use
over animal feed and reprocessing into non-food products (WFD Art 9 (1h)).

3.2. Reduce the generation of food waste in primary production, in processing and manufacturing, in
retail and other forms of food distribution, and in restaurants and food services, as well as in households (WFD
Art 9 (19)).

3.3. Member states should provide incentives for the collection of unsold food at all stages of the food supply
chain and its safe distribution, including to charities (recital 32 in the preamble).

3.4. Annex IVa to the directive sets out an example of economic and other measures to promote the waste
hierarchy which is referred to in Article 4 (3) in relation to the reduction of food waste: fiscal incentives for the
donation of products, in particular food.
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4. Monitoring and the evaluation of waste prevention

4.1. Member states will monitor and assess the implementation of their food waste prevention measures by
measuring the levels of food waste on the basis of the methodology which has been established by the delegated
act, as from the first full calendar year after the adoption of that delegated act (WFD Art 9 (5)). In this way,
member states should also measure any progress, which is made in reducing food waste.

4.2. Member states are required to measure food waste in accordance with a common methodology, and to
provide food waste data to the commission on an annual basis (WFD Art 9 (5), 37 (3), Preamble p 31).

4.3. The commission adopted delegated Decision (EU) 2019/1597 (EC, 2019a), establishing a common EU
methodology to measure food waste. This decision separately measures the amount of food waste according to the
stages of the food supply chain (primary production, processing and production, retail and other food distribution,
restaurants and catering services, and households). The first compulsory reference year for reporting (the data and
quality report) is the year 2020, which is to be reported before 30 June 2022.

4.4, The commission’s Implementing Decision (EU) 2019/2000 (EU, 2019) lays down a format and quality check
report for the reporting of data on the levels of food waste which is generated in member states.

4.5. The guidance primarily addresses the reporting of food waste and food surplus data collection, as well as the
reporting of the applied methodology for data gathering and calculation (Eurostat, 2020, p. 3).

4.6. The setting of a quantified reduction of the food waste target at a European Union level will be decided on
the basis of this information. To that end, the commission will submit a report to the European parliament and to
the council, accompanied, if appropriate, by a legislative proposal.

6. Food waste hierarchy and food waste prevention

The waste hierarchy is the overarching principle of EU waste policies, which sets out a priority order: waste
prevention is most desirable option, followed by preparing for re-use; recycling; other recovery, e.g. energy
recovery; and disposal as the least desirable option (Figure 1).

Maost preferred
PRODUCT

(NON-WASTE)

RECYCLING

OTHER RECOVERY,
E.G. ENERGY
RECOVERY

DISPOSAL
Least preferred

Figure 1. Waste hierarchy under the WFD.

In the recently-amended WFD, the definition of food waste and other provisions were introduced, but an
amendment was not made to the existing EU waste hierarchy in relation to food waste. The commission does not
consider it necessary to lay down a specific food waste hierarchy in EU waste legislation (European Court of
Auditors, 2016, p. 57).

The question of waste hierarchy is not simple and straightforward. Therefore, various assessments can be found in
the available scientific literature. Here it is stated that the waste hierarchy is normative because it determines the
desirability of waste management practices (Hultman & Corvellec, 2012, p. 2414). Waste hierarchy is referred to
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as an ‘aprioristic hierarchy’, which means that although the hierarchy must be seriously followed by member
states in terms of waste management, it is only a starting point for analyses which must be carried out according
to specific cases (Pope, 2020, p. 250). For example, the WFD allows specific waste streams to depart from the
hierarchy where this is ‘justified by life-cycle thinking on the overall impacts of the generation and management
of such waste” (WFD Art 4 (2)). L Kramer therefore characterises the hierarchy as a policy recommendation
(Kramer, 2015, p. 361).

The existing waste hierarchy is a solid strategy when it comes to avoiding the use of landfill sites, but doubts have
been raised about the merits of the hierarchy with regard to minimising environmental impacts and the use of
natural resources (Van Ewijk & Stegemann, 2016, p. 127). It has been stated that ‘policy implementation of the
waste hierarchy has been limited mainly to the lower options’ (Van Ewijk & Stegemann, 2016, p. 127). Criticism
of the waste hierarchy was initially directed at the fact that the measures, which involve reuse and recovery,
although defined by the directive, did not serve as hierarchical levels of waste management (Pope, 2020, p. 251).

While food waste tells us about the difficulties within legal acts, which cover food waste, these difficulties, are
exacerbated by the importance of food and its difference as a resource (Bradshaw, 2018, p. 312). The limited
practical and legal utility of the waste hierarchy, together with the ‘waste as a resource’ approach it validates, adds
to problems which surround food waste, rather than providing tools to disrupt them (Bradshaw, 2018, p. 323).

Inspired by the existing food waste hierarchies (Wageningen University’s Ladder of Moerman, Food Waste
Pyramid for London, OVAM'’s (Public Waste Agency of Flanders) food waste hierarchy, FEVIA’s (Fédération de
I'Industrie Alimentaire/Federatie Voedingsindustrie) food waste hierarchy and US Environmental Protection
Agency’s food waste hierarchy) it was observed in special report (European Court of Auditors, 2016, p. 10) that a
hierarchy can be applied to food waste but should be slightly modified in order to take account of the
particularities of food. It suggested a top three layers (prevention, donation, and animal feed) to be actions that
can be taken before food constitutes waste, with those top three being the most preferable (Figure 2).

Mast preferrad PREVENTION

DOMNATION
ANIMAL FEED

RECYCLING

OTHER
RECOVERY

DISFOSAL
Least prefarred

Figure 2. A food waste hierarchy as suggested in a special report (European Court of Auditors, 2016)

Other authors present a food surplus, by-products and food waste hierarchy as a prioritisation of the most
preferable options: prevention, reuse (human consumption), reuse (animal feed), reuse in products and recycling
food waste, recycling nutrient recovery, the recovery of energy, and disposal (Sanchez Lopez et al., 2020, p. 8)
(Figure 3).
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nozt preferred PREVENTION

RE-USE human consumption

RE-USE animal feed
REUSE by-praducts
RECYCLE food waste

RECYCLE nutrients
recovery

RECOVERY
energy

Least prafarred DISFOSAL

Figure 3. The food waste hierarchy model (Sanchez Lopez et al., 2020).

Although the WFD formally does not include a food waste hierarchy, it prioritises options within the waste
prevention category: food donation and other forms of redistribution are both encouraged, along with prioritising
human use over animal feed and reprocessing into non-food products (WFD Art 9 (1h)).

Waste prevention concerns what we do with ‘stuff” before it becomes waste. Waste prevention actually has very
little to do with waste so that, in turn, legal acts which cover food waste have a limited role in preventing waste
(Scotford, 2008, p. 75). In defining ‘prevention’ as a measure, which is designed to reduce the quantity of waste,
the directive demonstrates that its primary focus is on reduction rather than prevention (Pope, 2020, p. 251).
According to the directive’s definition of waste, it is clear that products, which are in perfect conditions in terms
of use, may be considered as being waste as long as the holder plans to get rid of them, even if they may be
reused.

The action of food donation expresses a reuse of food, being a form of waste prevention measure. The main
difference between preparing for reuse and actual reuse is that, in the case of the latter, the material has not yet
become waste. At the level of the different EU policy areas, there are still a number of barriers which stand in the
way of donation, such as a lack of clarity in existing legal provisions, missing legal provisions, or legal provisions
which are not used in practice. As was noticed in a special report by European Court of Auditors (European Court
of Auditors, 2016, p. 39), EU texts do not clarify whether donated food should be counted as wasted food or, on
the contrary, whether a donation should be considered as a way of preventing food from being wasted.

If wastage in terms of food is not prevented, further food waste treatment options should be enacted. The acts of
preparing for reuse, recycling, and other recovery options are sub-categories of the overarching concept of
recovery. As noted in Article 22 of the WFD, priority is given in the following areas: a) to encourage the
recycling, including composting and digestion, of bio-waste in a way which fulfils a high level of environment
protection and results in output which meets relevant high-quality standards; b) to encourage home composting;
and c) to promote the use of materials which have been produced from bio-waste.

Composting is an aerobic process, which decomposes organic material into a nutrient-rich soil conditioner. Types
of compost formation include garden or on-site composting, vermi-composting, aerated windrow composting,
aerated static pile composting, and in-vessel composting (IVC).

Anaerobic treatment (or anaerobic digestion (AD) is seen as another option for food waste treatment. The
treatment of biodegradable waste by means of controlled AD is used to transform the organic matter which is
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contained in the waste into biogas and digestate. The production of biogas through controlled anaerobic digestion
is one of the principal advantages of the process: it is a renewable energy source, which can be used in the
production of electricity, heating, and fuel (whether gaseous or liquefied) (Pinasseau et al., 2018, p. 351).

Economically speaking, anaerobic digestion is very expensive and needs subsidies and a constant waste supply to
be efficient. Some others advance environmental concerns, such as the emission of GHGs, and fear that the
promotion of anaerobic digestion will divert attention from recycling being included in the overall waste
hierarchy (Food and Agriculture Organization of the United Nations, 2013, p. 89). AD subsidies create an
artificial demand for food as a fuel, with which an already existing demand for redistributed food must then
compete.

The goal behind keeping food in the food supply chain must therefore be balanced with ensuring that wasted food
is kept out of landfill (Bradshaw, 2018, p. 316). Food, like other biodegradable materials, releases climate-change
gasses when it is sent to landfill. The amount of degradable organic matter within food waste is much higher than
in average municipal solid waste, which contains only minimal levels of organic material. In other words, under
the same conditions, 1kg of food waste will generate more methane (CH.) than 1kg of average municipal solid
waste (Food and Agriculture Organization of the United Nations, 2013, p 87). Methane emissions from landfill
represent the largest source of GHG emissions from the waste sector, contributing around 700Mt CO; eq (UNEP,
2010). At the global level, the environmental impact of incineration is relatively minor when it is compared to the
impact of sending waste to landfill sites, as it contributes around 40Mt CO, eq (Food and Agriculture
Organization of the United Nations, 2013, p 87).

A specific food waste hierarchy in not laid down in EU waste legislation. The first option is to keep food in the
food supply chain by means of prevention, and to balance other waste hierarchy options to ensure that wasted
food is kept out of landfill. Due to waste hierarchy limitations, implementing more sustainable options rather than
less presentable ones is somewhat impractical.

7. The legal regulation of food waste in Poland and Lithuania: a comparative analysis

In 2018, a total of 30% of the total volume of municipal waste generated in the European Union was recycled,
while 28% was thermally disposed, 23% was rendered harmless by having it sent to landfill sites, and 17% was
composted. In Poland, the proportion of deposited municipal waste was 76%, with 15% recycled and 8%
composted in 2009 at the average level amongst EU countries (Zgbek et al., 2015). This situation changed in
2019. At that time, biodegradable waste among municipal waste such as food and garden waste account for 28.9%
of the total. An increase in the composting of municipal waste was observed, at a level of 9%, while the figure for
waste, which had been sent to landfill sites, was at 42% (GUS, 2020). Moreover, in the years 2004-2014, the
share of biologically processed municipal waste increased from 2.39% to 11.17% (GUS, 2005-2015). These
values are slightly lower than the EU average.

The principles of municipal waste management in Poland are regulated in the ‘Waste Act of 2012’ (PLW), and
the ‘Cleanliness and Order Maintenance Act of 1996’ (PLCOM). A definition of food waste has not yet been
introduced in Poland, while the definitions of bio-waste and biodegradable waste have been implemented from
the WFD 2008/98/EC. According to Article 3 (1) Point 1, bio-waste refers to biodegradable garden waste and
parks, food and kitchen waste from households, as well as gastronomy outlets, mass caterers, retail units, and also
comparable waste from facilities which are producing or introducing food marketing. However, biodegradable
waste means waste that undergoes aerobic or anaerobic decomposition with the participation of micro-organisms
(Article 3 (1) Point 10). The appropriate method of managing biodegradable waste is the R3 method, which is
included in Annexe 1 to the act on waste, which consists of the recovery of organic substances, including
composting and other biological transformation processes (Danecka and Radecki, 2020).
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The communes are obliged to limit the volume of biodegradable municipal waste, which is sent to landfill by 16
June 1020 to no more than 35% of total municipal waste (Art 3c PLCOM). In 2013 and 2014, these levels were
achieved (GUS, 2015). In order to achieve this level, the separate collection was introduced for biodegradable
waste at the source. Previously, biodegradable waste was processed in the organic recycling-composting facility
in ‘Regional Municipal Waste Treatment Plants’. These were comprehensive municipal waste treatment plants,
which were regulated by Art 35, which must meet the criteria for accepting waste from an area which is inhabited
by at least 120,000 people, but were also guided by BAT requirements, regulating the mechanical and biological
treatment of mixed municipal waste for recovery, waste incineration, and the storage of materials which are
unsuitable for recovery. In 2020 these regulations were changed, with composting which was not already covered
by the activities of the municipal installation with waste incineration processes and the number of people being
covered by these installations likewise being eliminated (Article 35 PLW). Waste management plans are
developed in order to achieve the goals, which were set out in the environmental protection policy along with the
decoupling of the trend of increasing the volume of waste which is generated from the country’s economic growth
tendency - plus its impact upon the environment, and the implementation of the hierarchy of ways in which waste
is managed along with the principles of self-sufficiency and proximity, and also establishing and maintaining an
integrated and sufficient network of installations in the country’s waste management processes which serves to
meet the requirements of environmental protection policies (Article 34 PLW). Waste management plans should
define a waste management policy, together with the planned usage of technology and processing methods, or
they should propose policies, which regulate waste-causing problems in waste management. In addition, measures
should be applied to encourage the separate collection of bio-waste for this purpose, composting and obtaining
fermented biomass from such waste. Processing bio-waste should be conducted in such a way, which ensures a
high level of environmental protection, along with the use of environmentally safe materials, which have been
produced from bio-waste whilst maintaining a high level of protection for human life and health and the
environment. According to Article 35 (1), in Poland, the ‘National Waste Management Plan 2022’ currently
remains in force. The plan sets out guidelines covering municipal waste, especially food waste, at different stages
of the product life cycle. In this regard, the following activities may be used in gastronomy-related situations,
including workplaces, schools, and hospitals: a) education in the field of food waste; b) an introduction of
different sizes of food portions, and the promotion of local and seasonal products; ¢) the early selection of a menu
in the case of groups; and d) handing over to those in need of unused and good quality food.

In Poland, legislative work is underway on the draft act which serves to amend the act which regulates waste,
resulting from the necessity transposition into Polish law of Directive 2018/851. The planned solutions in
connection with the draft act on food waste consist of making changes to the definitions of bio-waste, waste
management, waste prevention, and municipal waste, establishing new requirements in the field of waste
prevention, extending the provisions on the scope of waste management plans, introducing targets for reducing
the amount of waste which is sent to landfill, and specifying the date of their achievement, as well as imposing
penalties for failures to achieve these targets. The planned date for the project’s adoption by the council of
ministers is the first quarter of 2021 (The Council of Ministers, 2021). The biggest challenge in the near future is
the further development of the separate collection system for municipal waste in the country, which will ensure
the acquisition of recyclable waste, and the development of bio-waste processing installations. Detailed changes
in the act on waste concern Art 3 of the “Waste Act’, new definitions will be added and some existing definitions
will be amended. The definition of bio-waste will be changed to ensure compliance with Directive (EU)
2018/851, with it now being classified as biodegradable waste from gardens and parks, and food and kitchen
waste from households, gastronomy outlets, offices, restaurants, wholesalers, canteens, mass caterers, retail units,
as well as comparable waste from establishments, which are producing or marketing food. In Art 3, Point 13a will
be added with the definition of food waste, which covers any food as defined in Art 2 of Regulation (EC) No
178/2002, which has become waste. Due to the requirements of Directive 2018/851 regarding the development by
member states of special programmes for the prevention of food waste, Art 34a (2) will contains an obligation to
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develop a separate food waste prevention programme. Additionally, Art 34a (5 and 6) has clarified the
requirement that national and regional food waste prevention programmes will form separate parts of these
programmes within the field of waste prevention (Sejm materials, 2020).

Lithuania has achieved significant progress regarding waste management, as it has halved its rate of use of landfill
sites since 2014, down to 33%. Recycling and composting (48%) have become the main treatment options,
slightly above the EU average of around 46%. This development is in large part due to the increase in
composting, up to 24%, an almost 150% increase since 2014, which ranks Lithuania as one of the top performers
in the EU (which has an average composting rate across the EU of about 17%) (EC, 2019b, p. 6). The increase in
composting is due to the opening up of green waste composting sites, to which members of the public can bring
garden waste and similar waste, free of charge (EC, 2019b, p. 7).

The republic of Lithuania’s ‘Law on Waste Management’ (LLWM) does not provide a definition of food waste.
This law defines biodegradable waste as any waste, which is capable of undergoing, or may be subjected to,
anaerobic or aerobic decomposition.

LLWM Article 26(4) requires that the ‘National Plan for Waste Management” must provide goals and targets in
respect of the reduction of the volume of biodegradable waste, which is sent to landfill. Municipalities must
ensure that each municipality and municipal waste management region provide conditions for the treatment of
municipal biodegradable waste (for compost and/or anaerobic digestion (LLWM 30(17)).

Lithuanian waste management rules (Minister of environment of the Republic of Lithuania, 1999) lay down
provisions for economic operators: hotels, restaurants, and other public catering establishments, along with food
production and trade enterprises, requiring them to sort bio-waste at the place of its generation, and not mix it
with other waste, as well as ensuring that it is not contaminated with hazardous substances (p. 60).

Waste management rules state that municipalities must ensure the sorting of household food and kitchen waste at
the point of generation, and that they are required to set up sorting in cities which have a population of over
50,000 inhabitants, while ensuring the sorting of household food and kitchen waste on-site and setting up sorting
in other areas in which the sorting of food and kitchen waste is economically viable or technically possible.
Municipalities must provide the general population with containers and ensure the temporary storage of this waste
where it does not pose a risk to human health or the environment.

The ‘National Plan for Waste Management’ for 2014-2020 (Government of the Republic of Lithuania, 2002) sets
out tasks for municipalities from 2019 to implement the separate collection of food or kitchen waste and install
sufficient capacity to separately treat collected food or kitchen waste. Municipalities, which are using various
waste collection methods and measures, must ensure that biodegradable waste (green waste and food or kitchen
waste) is collected separately in municipal waste management systems, which are managed by them when sorting
out waste at the place of its generation.

The Alytus district, the only one out of ten, implemented the ‘National Plan for Waste Management’ requirement
for a separate food and kitchen waste collection by 2019 (Alytus Region Waste Management Center, 2020, p. 13).
For example, food and kitchen waste is still not separately collected in the capital city of Vilnius or the majority
of municipalities. As the ‘National Plan for Waste Management’ expired in 2020 and a new plan has not yet been
approved, there is a need for clear provisions which cover the separate collection of food waste or bio-waste, as
requirements for the separate collection of food waste have largely not been fulfilled.
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In order to transpose the provisions of Directive 2018/851 into Lithuanian law, a draft of LLWM has been
prepared (Lietuvos Respublikos Seimas, 2021). This draft includes a definition of food waste and a renewed
definition of biowaste, focusing on the prevention of food wastage and its prevention.

When analysing the efficiency of processing bio-waste from municipal waste in the composting process, it should
be stated that Lithuania has better results, which come in at the level of 17%, while in Poland the corresponding
figure is 11%; nevertheless, these trends are increasing. When comparing legislative solutions, which are aimed at
implementing the provisions of Directive 2018/851 in both countries, a definition of food waste has not yet been
introduced. However, there are currently definitions available for bio-waste and biodegradable waste which have
directly been implemented from Directive 2008/98/EC, and which contain references to food waste. Moreover, in
both countries the regulations are observed where they cover the limitation of stored biodegradable waste in
landfill sites. The appropriate method for managing this waste is composting, which is clearly indicated in the
legal acts which cover management plans for food waste and municipal waste. In order to strengthen the safety of
using this method, the obligation was introduced to selectively collect bio-waste (waste from food and gardens),
and it was forbidden to mix such waste with other forms of waste (especially, clearly, in the LLWM), which could
contaminate it with toxic components and disrupt the aerobic or anaerobic decomposition of organic matter with
the participation of micro-organisms. In addition, this is the most effective method of bio-waste management
(Zebek, 2018). Moreover, in Poland, legislative work is underway to introduce a definition of food waste into the
Waste Act in order to give it the status of waste and impose greater obligations to limit its generation and ensure
its proper management.

Conclusions

1. The circular economy package has been a major driver in terms of resolving the food waste problem. For
the first time food waste is gaining special recognition in terms of waste regulation at the EU level. Directive
2018/851, which amends the ‘Waste Framework Directive’ introduced a new definition of food waste and
provisions to support food waste prevention. Food waste prevention which is being carried out by member states
include food waste prevention planning, informational measures regarding food waste, action plans to promote
waste prevention, and the monitoring and evaluation of waste prevention (the data-reporting duty). The directive
sets out legally non-binding targets. The definition of food waste is considered wide and inclusive, so it does raise
guestions regarding whether it sufficiently corresponds to the main features of food.

2. A specific food waste hierarchy has not been laid down in EU waste legislation. The first option in this
regard is to keep food in the food supply chain by means of prevention, and to balance out other waste hierarchy
options to ensure that wasted food is kept out of landfill. Due to waste hierarchy limitations, implementing more
sustainable options rather than less sustainable ones is somewhat difficult.

3. As a result of the introduction of legal solutions in the field of bio-waste management in Poland and
Lithuania, selective collection of this waste ‘at source’ has been introduced, and its composting process increases
without it needing to be stored in landfill sites, which is in line both with the hierarchy of waste management
methods and the applicable regulations on limiting and banning the use of landfill sites as a way of disposing of
biodegradable municipal waste.

4, In both countries, the definition of food waste and detailed rules for limiting its production and
management have not yet been introduced into legal acts, which cover food waste. However, current bio-waste
legislation partially meets the requirements of Directive 2018/851. Currently, in both countries, i.e. Poland and
Lithuania, legislative work is underway to implement the definition of food waste as a category of waste and to
include it into the obligation to act as in the case of waste.
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5. All of these legislative and organisational activities will contribute to increasing the regulation of the
issue of food waste in Poland and Lithuania, which will reduce food waste and strengthen the regulation of food
production by producers and consumers, which is the main idea of Directive 2018/851.

The novelty of the article is to analyse, in the context of sustainability and circular economy, new legislative
changes adopted at EU level, which provide legal instruments to address the issue of food waste.

The article examines the legal measures for solving the problem of food waste, which can be beneficial for private
and public sector entities implementing food waste prevention measures. The presented legal and organizational
solutions in the field of food waste management in connection with the implementation of the Directive 2018/851
in Poland and Lithuania may be an example and guidance for other EU countries.
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