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Packaging material sustainability is a very relevant topic of discussion due to
instances like the most recent legislation put into force by the European Union,
called the Packaging and Packaging Waste Regulation (PPWR). EU sustainability
legislation has been implemented with varying degrees of success over the last
decades with strategies like the Green Deal and Circular Economy Action Plan. The
most recent legislation has focused on waste management and resource efficiency
when it comes to primary resource usage. The legislation has impacted different
factors and characteristics of packaging materials like their recyclability, reusability
and recycled material content.

The aim of this research was to analyze the impacts of sustainability legislation on
packaging materials and more specifically on point-of-sale (POS) display materials
and recognize possible sustainable solutions. The results of this study showed that
current PPWR sustainability legislation is still quite vague and doesn’t significantly
impact POS materials in its current form. However, the regulation has set targets for
future standardization for targets and secondary legislation. Results for solutions
favored material harmonization and the use of semipermanent displays as the main
sustainability solutions.
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Pakkausmateriaalien kestavyys on erittdin ajankohtainen keskustelunaihe, johtuen
esimerkiksi Euroopan unionin viimeisimman voimaan saatetun lainsaadannon,
pakkaus- ja pakkausjateasetuksen. EU:n kestavyyslainsaadantéa on edistetty
vaihtelevalla menestyksella viime vuosikymmenina strategioilla, kuten Green Deal -
sopimuksella ja kiertotalouden toimintasuunnitelmalla. Viimeisin lainsaadanté on
keskittynyt jatehuoltoon ja resurssitehokkuuteen luonnonvarojen kaytbn osalta.
Lainsaadantd on vaikuttanut pakkausmateriaalien eri tekijoihin ja ominaisuuksiin,
kuten niiden kierratettavyyteen, uudelleenkaytettavyyteen ja
kierratysmateriaalipitoisuuteen.

Taman tutkimuksen tavoitteena oli analysoida kestavyyslainsdadannon vaikutuksia
pakkausmateriaaleihin ja erityisesti esittelymateriaaleihin ja tunnistaa mahdollisia
kestavia ratkaisuja. Tutkimuksen tulokset osoittivat, etta nykyinen pakkaus- ja
pakkausjateasetuksen kestavyyslainsaadanté on edelleen melko epamaaréainen
eikd vaikuta merkittavasti esittelymateriaaleihin nykymuodossaan. Asetus kuitenkin
asetti tavoitteita tulevaisuuden standardointiin sekd sekundaari lainsaadantoon.
Tulokset puolsivat myds materiaalien yhdenmukaistamista ja puolipysyvien
esittelymateriaalien hydodyntamista tarkeimpina kestavyysratkaisuina.
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1 Introduction

Presently, our society consumes in an unsustainable manner and at a rate which
cannot be upheld in the long run (European Environment Agency, 2024a). By 2050
the world as we know it will be consuming resources as if we have two planets on
standby. (European Commission, 2020a) Globally between 1970 and 2017 the
volume of materials extracted has tripled and around 50 % of greenhouse gasses
and more than 90 % of loss of biodiversity and water stress can be attributed to
extraction of resources, material processing, fuel and food. (European Commission,
2019) The European Environment Agency has highlighted twelve main issues of
concern for the European Union and its member states which includes climate
change, stratospheric ozone depletion, biodiversity loss, acidification, decline of
freshwater resources, forest degradation, coastal deterioration, chemical loading

risks, urban stress and waste production and management (Szpilko & Ejdys, 2022).

These aforementioned environmental pressures will only continue to intensify as
consumption rates of developing countries rise. (Fiksel, 2006). Some of the blame
can be put on packaging materials which have been classified as “a key
environmental concern” by the European Commission (2022). Just in 2020 79.3
million tonnes of packaging waste was generated in the EU and these numbers have
only been on an upward trajectory in the last ten years by more than 20%. According
to the European Commission Directorate General for Environment (2022) if no
actions are to be taken this number can be expected to grow by another 19% by
2030. (European Commission Directorate General for Environment, 2022) The
economy as it stands remains too linear, dependent on primary raw material
resources extracted, traded and processed into products and ultimately disposed of

as waste and emissions. (European Commission, 2019)

The state of current environmental degradation along with new environmental

threats resulting from human activity have driven both international and national



organisations to undertake initiatives to repair and prevent further damages to the
environment. The European Union has implemented strategies like the European
Green Deal to negate environmental impact from a long-term perspective. These
strategies mostly originate from the commitment the EU has made to the United
Nations Agenda for Sustainable Development and Development Goal. (Szpilko &
Ejdys, 2022) EU legislation based on the European Green Deal are laying the
foundation for future market conditions which will define how organizations need to
adapt in order to be permitted within the EU markets in the next 10 years. From a
global standpoint, these sustainable legislations can be seen as highly ambitious
and still the EU continues to work on new legislation to support sustainable and

circular transition. (Haar, 2024)

As stated by Lau & Wong (2024) existing research on sustainable packaging is
fragmented and spans numerous disciplines from material engineering to
management practices and consumer behaviour. Previous research studies also
mostly focus on singular dimensions through which they analyse sustainable
packaging challenges Lau & Wong (2024) There is also very little study on methods
and tools for circular packaging design (Aguiar, et al, 2022) including reliable
information of packaging reusability within Europe (Rigamonti, 2019) As mentioned,
packaging requirements and legislation are constantly evolving. There is a need to
look into the impacts of the newest and most relevant EU legislation like the most
recently adopted Packaging and Packaging Waste Regulation as well as packaging

solutions built upon these legislations.

Among packaging material categories, cardboard packaging materials like point-of-
sale (POS) display materials, have their challenges regarding sustainability.
Nevertheless, as Hortsmann (2017) explained it, these materials are exceptionally
useful if used for fast moving consumer goods making them a necessary in-store
marketing tool at the present time and therefore cannot be completely replaced. As
requirements and legislation define the future of packaging materials, the topic of

material sustainability is a significant one especially for organizations in the



packaging material industry or organizations dependent on sourcing from these

manufacturers.

According to Titirici, et al. (2022) future developments in material sustainability will
need to target resource scarcity and circular transition within all parts of the value
chain. Materials will need to perform throughout their life cycle at a lower cost, with
minimum resources like energy and water as well as be reusable or recyclable at
the end of their life cycle. (Titirici, et al., 2022) This is why this thesis will focus
primarily on material sustainability through the lens of sustainable materials

management from a life cycle perspective.

1.1 Research questions, research objectives and limitations

The objective of this study is to analyze the impact of requirements and legislative
pressures resulting from current sustainability drivers. This will include analyzing the
possible aftermath of existing legislation as well as the future legislative direction.
The aim of this study will be to comprehend the current situation of packaging
material sustainability and to recognize what the main challenges and main points
of development should be for packaging materials as a result of sustainability
requirements and legislation. Secondly, this thesis will aim to provide insight on
recommendations for sustainable solutions to combat recognized challenges. To aid
in reaching the objectives and goals for this thesis, the following main research

question has been created.

Main research question: “What are the implications of sustainability

legislation and requirements directed towards packaging materials?”

The two sub-questions created for this thesis have the purpose of creating a clearer

picture of the topic at hand. Both questions are to aid in making the approach more



thorough and in-depth for a more detailed perspective on material sustainability. The
focus will be on point-of-sale display materials specifically which fall under the much
larger category of packaging materials. These sub-questions help analyze the
requirements and legislative impact on point-of-sale display materials and how they
will mold point-of-sale displays in the future. There is a need to analyze all of the
different packaging material types in use (Ibrahim, et al., 2022). Currently, there is
a lack of existing research on point-of-sale display sustainability specifically.
Packaging materials as a category is quite broad and most research focuses on the
material sustainability of other types of packaging materials like plastic due to it
being the most widely used packaging material (Ibrahim, et al., 2022). There is also
less research into what future material sustainability should focus on to meet the
demands of the Packaging and Packaging Waste Regulation as it is a very recent
development in the packaging and waste. To support the scope of this study and

the main research question, the sub-questions have been defined as follows.

SQ1: “What are the key challenges for point-of-sale displays resulting from

upcoming sustainability requirements?”

SQ2: “What kind of sustainable solutions could be developed for point-of-sale

displays?”

Through the formation of the research objective and research questions, the scope
of this thesis has a defined focus and consequently also has its limitations. This
thesis is focused primarily on the impact sustainability requirements and legislation
will have on material sustainability and more specifically on the consequences it will
have on point-of-sale display materials. Sustainability is quite a broad concept that
often refers to environmental, economic and social sustainability. As the subject for
this study is focused on packaging material sustainability, the scope of study
focuses on the environmental aspects of sustainability due to it being the area of
sustainability most impacted. Material sustainability as a subject will be looked at
from a product life cycle perspective focusing most notably on packaging material

design for improved end-of-life management which can be seen as an entry point



for tackling sustainable development (Khorasanizadeh, Bazargan & McKay, 2018)
as well as improved usage and circular design. Another limitation for this study is
the type of legislation and requirements recognized in the analysis. The main
regulation used for this analysis is the recently adopted EU Packaging and

Packaging Waste Regulation.

1.2 Methodology

There are a number of ways of formulating a research design, two of the broadly
known ones are data collection and analyzation through qualitative or quantitative
means. (Pathak & Kalra, 2013) Qualitative research is an established research
method defined as “the systematic collection, organization, and interpretation of
textual material derived from talk or conversation” which is used “in the exploration
of meaning of social phenomena as experienced by individuals themselves, in their
natural context.” (Grossoehme, 2014) It is recognized in literature by providing
knowledge “grounded in human experience” (Nowell, et al., 2017) and while
guantitative methods are more reliable as they are based on numeric data and
therefor are less likely to be skewed by a researcher’s own biases, qualitative
research can help understand people’s experiences and attitudes. (Pathak & Kalra,
2013) The qualitative method of study was chosen as the main research method as
it suits the research objectives best, providing insights through interviews with

experts within their respective fields.

The most common form of data collection is done through interviews (Grossoehme,
2014) and as mentioned above it is the main data collection method. The interviews
conducted for this thesis are semi-structured interviews which provide the
interviewer and interviewee leeway to pursue other topics that may come up during
the interview (Adeoye-Olatunde & Olenik, 2021). The predetermined question
outlines can be found in Appendices 2 — 4. Interview subjects ranged from

employees within the case organization to the case organization’s key point-of-sale



material suppliers all with expertise in packaging design, engineering and
development. Additionally, a sales promotion team and key account directors within
the case organization were interviewed for a different perspective on the subject.
Finally, the collected data was analysed thoroughly using thematic analysis which
provided structure for analysing interview data through a systematic approach which
involves recognizing patterns (Ozuem, Willis & Howell, 2022). Research

methodology will be explained more in depth later in the thesis.

1.3 Theoretical framework

The theoretical framework for this thesis has been visualized below in Figure 1. This
showcases the main topics and concepts around which this thesis has been built
around. The framework highlights the relationship between sustainability drivers
and resulting requirement and legislation which creates the foundation for this
thesis. The implications of these factors can be looked at through sustainable
materials management’s life-cycle perspective which includes all of steps within the
material value chain from material sourcing to end-of-life management. Ultimately
through this circular perspective, progress in packaging material sustainability and
point-of-sale display material sustainability can be achieved.

Materials p
NS g,
o° N,

&?‘)\0 §'6>,)>
Material sustainability drivers o_)‘}% Material G’)
extraction o
End-of-lif
L X ne-otie Manufacturing
Sustainability requirements management Sustainable
solutions
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B. X)
Cycle perspe®

Figure 1. Conceptual framework



1.4 Defining key concepts

The following key concepts aid in creating the overall framework for this study.
Comprehension of these key topics is essential for the conducted research and
analysis. Each concept will be initially explained in this chapter and more in-depth

explanations will be presented in later chapters.

Sustainable materials: As Titirici, et al. (2022) put it simply, sustainable materials
can be defined as “materials that can be produced at scale without depleting non-
renewable resources and without disrupting the environment.” Material
sustainability is a multifaceted area of study as material types vary from recycled

and repurposed materials to bio-based ones. (Titirici, et al., 2022)

Sustainable development: According to Liu (2024) the aim of sustainable
development is to meet the requirements of our current populations without making
concessions on the needs of future generations which includes upholding the

ecological balance.

Material life cycle: A material life cycle encompasses all human related activities a
material goes through which includes phases starting from “material selection,
exploration, transportation, processing, consumption” and ending with recycling and
disposal (Fiksel, 2006).

Sustainable materials management: Sustainable materials management can be
defined as an “integrated approach toward managing material life cycles to achieve

both economic efficiency and environmental viability” (Fiksel, 2006).

Packaging and Packaging Waste Regulation: The Packaging and Packaging

Waste Regulation (PPWR) is a relatively new regulation proposed by the European



Commission. This regulation is set to focus on combating the increase of packaging

material waste in the European Union.

Point-of-sale display: The use of displays is an in-store advertising method that
according to Reinares-Lara & Martin-Santana (2019) is targeted to create “stimuli
that conditions the purchase”. These physical marketing tool helps catch the

consumers eye and influence their purchasing decision. (Horstmann, 2017)

1.5 Thesis structure

The first portion of this thesis will focus on introducing the scope of the research with
the intent to demonstrate the significance of the research topic and possible
research outcomes. This includes a preface on the objective, theoretical framework,
relevant key concepts and main research questions and sub-questions. This

introductory section also outlines existing research limitations.

The second section provides an in-depth look into the theoretical background of
material sustainability, sustainable materials management and sustainable
development from a life-cycle perspective. This theoretical portion will put
emphasise on the current and future sustainability requirements and legislation from

the perspective of packaging materials and point-of-sale display materials.

The thirds section goes more into detail on methodology used in this thesis with
emphasis on data collection methods, interview subjects and their backgrounds as
well as the reliability and validity of these methods and factors. The results of these
data collection methods will be presented in the fourth portion of this thesis. The
data collected will be split into themes based on chosen analysis method.



Finally, the fifth section will include discussion of these results by drawing
conclusions based on previous research and theories presented in the second
section. This section will provide answer to the research questions concluding with
final words in the conclusion portion as well as limitations and suggestions for future

study.
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2 Packaging material sustainability

One of the main causes of waste problems can be tracked back to packaging
materials, especially disposable packaging materials. (Rhein & Schmid, 2020)
Packaging materials are the primary users of virgin resources and the source of
36% of municipal waste. Within the European Union 40% and 50% of plastic and
paper used respectively, is ultimately for the production of packaging materials.
(Niero, 2023) This combined with the increased use of packaging, a significant drop
in the reuse of packaging in the last ten years (European Commission: Directorate-
General for Environment, 2022) and low levels of recycling opportunities have
obstructed the transition towards circular economy. (European Commission, 2022)
As it stands now, achievements have been made in resource efficiency and

recycling but disposed material output numbers continue to rise (Fiksel, 2006).

In 2022, the European Union generated around 186,66 kg of packaging waste per
capita while Finland produced 159,86 kg (Eurostat, 2025). In tonnes this is equal to
around 83,4 million tonnes of packaging waste generated by the EU. For over ten
years paper and carboard packaging has been the main packaging waste material
within the EU with 34 million tonnes in 2022, accounting for 40,8 % of packaging
waste. This is followed by plastic packaging waste with 16,1 million tonnes (19,4 %)
and glass packaging waste with 15,7 million tonnes (18,8 %). (Eurostat, 2024) When
comparing the per capita volume of packaging waste in 2022 to the 4 991 kg per
capita annual total waste generated in Europe it can seem like a small portion.
However, the trend for total annual waste has wavered on both sides of 5 000 kg
per capita with a sharper decline since 2018 while packaging waste has continued
increasing year by year. (Eurostat, 2025) Between 2011 and 2022 packaging
material waste has increased by more than 14 million tonnes. (Eurostat, 2024)
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Packaging waste generated, recycled and recovered, EU, 2011-2022
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Figure 2. Packaging waste generated, recovered and recycled within the EUR
(Eurostat, 2024)

Of the packaging material waste generated, only a fraction is recycled or recovered
as seen in Figure 2. (Eurostat, 2024) During 2022 the annual packaging material
recycling rate within the European Union was 65,3 % while Finland has one of the
highest recycling rates with an annual rate of 73,5 %. (Eurostat, 2025) Recovery in
this case includes total recycling, energy recovery and other forms of recovery. Over
the last decade the volume of packaging material recycled and recovered has
increased by 20,7 % and 20,1 % respectively. Moreover, the use rate of circular
material has slowly increased incrementally from 10,2 % in 2011 to 11,8 % in 2022.
(Eurostat, 2024)

To combat global challenges and encourage change, action needs to be prioritized
in both policy responses (European Environment Agency, 2024a) and technological
innovation in both processes and products (Kemp, 2000) According to the European
Environment Agency (2024a) both individual and collective consumption patterns

and mindsets towards “consumerism, individualism and short-termism” also need to
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change. This means strong coordination throughout the entire community both
nationally and internationally is needed (European Environment Agency, 2024a).
Collaboration in sustainable development has become the norm while international
collaboration will become inevitable and necessary if not already (Chiu & Chu,
2012).

Consumer and regulatory requirements are two of the key forces driving
organizations towards incorporating sustainability in packaging strategies.
(Wandosell, et al., 2021) Within organizations this can be seen as commitments
towards using recycled materials, reducing usage of primary resources, packaging
recyclability, sustainable sourcing or packaging minimisation just to name a few.
However, committing to these actions often requires substantial investment of
capital and resources. (Boz, Korhonen & Koelsch Sand, 2020) According to De
Koeijer, et al. (2017) decision-making trade-offs exist between sustainability
considerations and indicators like costs, technical challenges and time-to-market.
There is also research to prove that sustainability isn’t currently regarded as a
significant trade-off in development as it is more of an addition to product
development with limited influence in decision-making. (De Koeijer, et al., 2017) This
is why unless the implementation of sustainability is cost-effective through increased
sales or reduced costs, organizations are less likely to pursue them (Boz, Korhonen
& Koelsch Sand, 2020) and organizations’ strategies will primarily focus on

compliance with regulations and standards (De Koeijer, et al., 2017)

2.1 Overview of sustainability legislation

The ultimate goal of the European Union is to reach climate neutrality by 2050 and
to meet this goal there have been numerous agreements, strategies and laws put in
place over the years to get us on the right path towards green transition. (European
Environment Agency, 2024a) Since the 1970s the EU has legislated around 200

environmental policy initiatives (Khorasanizadeh, Bazargan & McKay, 2018) and
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since 2020 the introduction of regulations and directives has moved more towards
regulations as they don’t require national implementation (Haar, 2024). However, to
successfully shift the current economy on to the path toward carbon neutrality the
new developments must be backed up by social and political support from an early
stage which can be gained through tangible benefits and improvements. (Wolf, et
al., 2021) Of the implemented initiatives there are a handful that pertain directly or
indirectly to packaging materials and packaging waste. For the purpose of this
thesis, the focus will be on the most relevant laws set by the European Union in
relation to material sustainability and sustainable development including the most

recent Packaging and Packaging Waste Regulation.

The European Union bases its actions on democratically approved treaties and
these EU laws aid in putting policies in action and reach its objectives set in EU
treaties. The EU laws can be categorized into primary and secondary laws. As the
EU treaties determine the starting point for any EU law they are know as primary
laws while secondary laws are formed from the objectives and principles within the
treaties. Secondary laws include regulations, directive, decision, recommendations
and opinions. Out of these secondary laws only regulations, directives and decision
can be classified as legislative acts. Regulations are the most binding legal act
which impacts all countries within the EU uniformly and automatically when the law
enters into force. This means national laws or lack thereof do not interfere with EU
regulation. Second in the hierarchy of EU secondary laws are directives which can
be described as legally binding goals or targets EU countries must achieve.
However, EU nations are free to decide on how they will implement these measures
into their national laws in order to reach the agreed upon objective set by the
directive. Finally, the third legislative act is the decision which is addressed to only
some countries, industries or companies of concern and is binding only to them. The
two non-legislative acts, recommendations and opinion are purely suggestive.
Recommendations are used as a pathway for EU institutions to share their view
while opinions are used for statements, both without imposing any legal obligation

onto EU countries. (European Commission, 2025a)
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211 European Green Deal

The European Green Deal (EGD) was first presented by the European Commission
in December of 2019 and gained support from the Parliament in early 2020
(European Commission, 2019). For the first time, the EGD sets environmental
objectives as driver for economic growth and therefor environmental factors are
ingrained in upcoming as well as existing legislation (Fermeglia, 2021) The EGD
was among the six main priorities set by the European Commissions for 2019 —
2024 (Szpilko & Ejdys, 2022). This new growth strategy consists of initiatives,
standards, legislative acts and strategies aimed at a sustainable, inclusive and just
transformation of the European economy and society (European Commission,
2019). The aim of EGD is the separation of economic growth and resource use
(Fetting, 2020) and a prosperous society along with a resource efficient economy
where the net greenhouse gas emissions meet the net carbon neutrality goal set by
the European Union for 2050. (European Commission, 2019) Progress has been
made after the adoption of the EGD, most notably in advancing the shift in the
European Union’s approach to environmental targets by applying sustainability

across EU policies and coordinating sectorial policies (Fermeglia, 2021).

The main ambitions and goals of the EGD can be divided into eight key topics seen
in Figure 3. which include “Increasing the EU’s climate ambition for 2030 and 2050,
... Supplying clean, affordable, secure energy, ... Mobilising industry for a clean and
circular economy, ... Building and renovating in an energy and resource efficient
way, ... A zero pollution ambition for a toxic-free environment, ... Preserving and
restoring ecosystems and biodiversity, ... “From Farm to Fork”: a fair, healthy and
environmentally friendly food system” and “Accelerating the shift to sustainable and
smart mobility”. (European Commission, 2019) Of these eight main topics some of
most important strategies directly impacting packaging materials are related to
increase in climate ambitions, mobilisation towards circular economy and designing

an environmentally friendly food system.
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To reach emission reduction goals in 2030 and 2040 as well as the goal for net-zero
emission by 2025, the Commission has already built upon the EGD by proposing
the Climate Law which was agreed upon in 2021 (Fermeglia, 2021). This law
ensures future EU policies align with the set the intermediate greenhouse gas
emission target of 55 % by 2030 (Wolf, et al., 2021) as well as the 2050 goal of
climate neutrality (European Commission, 2025c) Starting from 2023 all national
and EU legislation has also been under revision concerning their compatibility with

targets set by the Climate Law. (Fetting, 2020).

The mobilisation of industries toward clean and circular economy is also a

necessary step to achieve climate neutrality. As of 2019 on average only 12 % of
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material resources came from recycling and this continues use of nonrecycled
materials poses a significant global risk. The transition to a circular economy model
has been predicted to take around 25 years from industrial sectors all the way to
their value chains. (European Commission, 2019) This challenge of a long transition
period and the ununified and very localised progress led to the proposal of the
Circular Economy Action Plan (European Commission, 2025d) and a revised
legislative proposal focusing on waste in 2015 (Arina & Bendere, 2018). In short,
the action plan focuses on supporting circular packaging design and guiding all
sectors with the transition towards circular economy focusing especially on the most
resource intensive to begin with like textiles, electronics, construction and plastics.
(European Commission, 2019) The legislative proposal on waste included long-term
targets for waste reduction with the intent to improve preparedness for recycling and
reuse waste streams. These targets included a 75 % target for recycling of
packaging waste by 2030. (Arina & Bendere, 2018)

Finally, the “Farm to Fork” -strategy focuses on designing a fair, healthy and
environmentally friendly food-system mirroring the increase in consumer awareness
and demand for sustainable food. (Schebesta, Bernaz & Macchi, 2020) Food
systems now account for almost a third of greenhouse gas emissions in addition to
exhausting large quantities of resources (European Commission, 2025e). Due to
this the food system strategy was launched in 2020 covering all stages within the
food chain including food processing, transport, storage and waste meaning it also

contributes towards circular transition. (European Commission, 2019)

2.1.2 Circular Economy Action Plan

A good portion of the European industry relies on imported resources which a cause
for concern as resource scarcity can lead to price volatility and supply interruptions.
(Whicher, et al., 2018) As previously mentioned, the Circular Economy Action Plan

(CEAP) launched in 2020 has the ambition of transitioning towards a more
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regenerative economy model that gives back more than it takes and reduces
resource consumption to a level within the planets carrying capacity. (European
Commission, 2020d) The action plan contains seven action areas: production
including both product design to production processes; consumption; the secondary
resource market; waste management; sector specific innovation in areas like
plastics, critical resources and food waste; investment and innovation and finally
monitoring. (Whicher, et al., 2018)

A key factor in a packaging material’s circularity is sustainable design which is
recognized in the CEAP through a product policy legislative initiative, with the
Ecodesign Directive at its core. (European Commission, 2020d) This is due to the
directive being a policy instrument that can be used to address resource efficiency
within the design stage (Bundgaard, Mosgaard & Remmen, 2017) and by promoting
extending product lifecycles through recyclability, repairability and durability
(Polverini, 2021). The Ecodesign Directive addresses the environmental impact of
products by requiring improvement on aspects like packaging complexity reduction,
improved durability, reliability, upgradability, reusability, repairability, energy
efficiency, water efficiency, resource efficiency, environmental impact, waste
generation, recycled content and recyclability when relevant to the product group of
concern. (Official Journal of the European Union, 2024) By 2021, 27 product specific
regulations had been brough into force based on the Ecodesign Directive, setting
requirements for products from both business-to-consumer and business-to-
business sectors. These product groups consumed an estimated 11 500 in a year.
(Polverini, 2021) The Circular Economy Action Plan also recognizes the key product
value chains that require actions most urgently: electronics, batteries, vehicles,
construction, food, water, textiles, plastics and packaging. (Official Journal of the

European Union, 2024)
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2.2 Packaging and Packaging Waste Regulation

The first version of the Packaging and Packaging Waste Directive (PPWD) was
launched in 1994 with the objective of setting rules for packaging and packaging
waste management. (European Commission, 2020a) The PPWD was a answer to
a recognised need for legislative actions to be taken in order to encourage
organizations to operate in a manner that was in line with environmental
preservation efforts (Prendergast, 1995) The initial directive set out to harmonize
management measures and limit and reduce the environmental impacts of
packaging and packaging waste (European Commission, 2020a). The ultimate goal
was to reducing packaging waste in every stage possible and additional
fundamental principles included the reuse or recycling of packaging materials to
minimize the final disposal volumes (Hansch & Kinkel, 1995). In 2018 the directive
was built upon as amendments contained further measures directed towards the
prevention of packaging waste production as well as the promotion of different forms
of end-of-life management with the exemption of final disposal. This contributed
significantly to the circular economy transition within the EU. (European
Commission, 2020a) According to the European Commission (2020a) the directive
involves all forms of packaging and packaging waste present in the European
market which covers the use or disposal at the “industrial, commercial, office, shop,

service, household or any other level”.

The packaging and packaging waste directive set recycling targets for both 2025
and 2030 per packaging materials which includes plastic, wood, ferrous metals,
aluminium, glass, paper and carboard. The overall percentage by weigh of
packaging waste that must be recycled by the end of 2025 is 65% and in 2030 this
increases to 70%. The directive requires its member countries to apply national
measures like programmes, incentives or other economic instruments to meet these
recycling goals and minimise the impacts of package waste while also following
other essential packaging requirements included in the directive. These include

following necessary safety and hygiene levels, minimising hazardous component
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use and preferring the use of reusable and recyclable components in packaging

design. (European Commission, 2020a)

In 2022 the European Commission proposed a new regulation for packaging and
packaging waste which repeals the packaging and packaging waste directive in
place and amends directives regarding product compliance and the reduction of
certain plastic products. The final version of the Packaging and Packaging Waste
Regulation (PPWR) did not receive any objections in late 2024 and entered into
force on February 11th, 2025. As the general date of application is 18 months it is
expected to come into effect in all EU member states in August of 2026. (European
Commission, 2025b) This regulation has prioritised two aims: to reduce the impacts
packaging and packaging waste has on the environment and to improve internal
market functionality (Niero, 2023).

Several of the measures and goals defined and set under the PPWR are directly or
indirectly linked and require further secondary legislation from the European
Commission in the upcoming years. In addition, there is a need to provide more in-
depth methodologies for the goals set in the Packaging and Packaging Waste
Regulation. (Stora Enso, 2025) This is apparent in the set deadlines mentioned in
Appendix 1. which is a summary of Articles 5 through 11 under Chapter 2
Sustainability requirements. The European commission is committed to monitoring
and assessing the results and impact PPWR will have, in addition to making
amendments to articles or applying follow-up measures when necessary. Requests
made by competent authorities will be assessed in relation to recyclable packaging
and the innovative nature of packaging. Furthermore, the Commission is requiring
the European standardisation organisation to prepare or update existing
harmonisation standards for technical specifications for requirements for
compostable packaging and for requirements regarding packaging minimisation
based on technological capabilities and other relevant parameters. Not only will the
articles present in Appendix 1. need to be revised, but there will also be completely

new legislative proposals made based on this regulation. An example on this can
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be seen in Article 8. were the intent to present further legislation is clearly stated.
(European Union, 2025) This would imply that companies dealing with packaging
materials in these categories should expect even more sustainability requirements
from the Packaging and Packaging Waste Regulation in the future. The specifics of
each article are open to changes based on what is appropriate; impacted by the

changing technological and economic environment packaging materials operate in.

Firstly, as the term already reveals this change in legislation involves moving from
a directive to the most inflexible and binding form of EU law, a regulation. This
regulation is in line with the European Green Deal and the new Circular Economy
Action Plan as it takes into account the entire life cycle of packaging. (European
Commission, 2022) PPWR is set to not only push for packaging circularity but also
enforce more stringent recycling and reuse requirements (Stora Enso, 2025) within
all packaging value chains in the EU (DS Smith, 2024). When comparing the PPWD
to the upcoming PPWR, the regulation is set to harmonize and unify laws targeted
at packaging materials and packaging waste management. These mandatory
targets include measures such as waste reduction, recycling and reuse
requirements, empty space ratios, minimizing packaging and banning some forms

of packaging completely. (DS Smith, 2024)

The Packaging and Packaging Waste Regulation set packaging waste targets in
order to reduce waste per capita. According to the waste reduction targets, by 2030
the amount of packaging waste should decrease by 5% in comparison to 2018. The
reduction targets continue in the same trajectory with a 10% reduction for 2035 and
finally, by 2040 the target is to reach 15% reduction in comparison to waste

generated per capita in 2018. (European Union, 2025)
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221 Packaging definition & performance standards

To negate the possibility of unexpected eventualities, regulations seek to cover all
outcomes. Therefore, for the purposes of the Packaging and Packaging Waste
Regulation the term packaging refers to an item, regardless of the material it
consists of, which is intended to be used for the protection, containment, handling,
delivery or presentation of products by one economic operator to another or to an
end user. (European Union, 2025)

Packaging may be differentiated by its characteristics like function, material or
design. This definition includes: an item which is necessary to preserve, contain or
support a product through its lifecycle, and which is used, consumed or disposed of
along with the product without it being an integral part of the product; a component
of, and a supporting element to, an item which is necessary to preserve, contain or
support a product through its lifecycle that is an integrated part of the product; a
supporting element to an item which is necessary to preserve, contain or support a
product through its lifecycle which is on the product or attached to it, all the while
functioning as packaging being used, consumed or disposed of along with the
product without being an integral part of the product; an item designed with the intent
for it to be filled at the point of sale to distribute the product; a disposable item
designed to filled at the point of sale or after and which performs a packaging
function; a permeable beverage bag or single-serve soft after-use unit containing a
beverage which is used and disposed of together with the product and lastly a non-
permeable beverage bag or single-serve unit containing a beverage intended for
machine use which is utilized and disposed of together with the product. (European
Union, 2025)

As for the performance standards set for packaging, the PPWR has defined a set of
design criteria to aid the methodology for packaging minimisation which can be seen
in Table 1. Packaging performance can be measured through protection,

manufacturing processes, logistics, functionality, information and legal
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requirements, hygiene, safety and recycled content, recyclability and re-use.
Product protection is considered in packaging design to prevent product damage or
deterioration with different protection requirements like protection against chemical
or mechanical damage, compression or vibration, humidity or loss of moisture, light,
oxidation, oxygen and microbiological or pest related contamination. Packaging
design related to manufacturing on the other hand refers to compatibility with the
process of manufacturing and filling which can be impacted by design elements like
shape, thickness, size, viability of tooling, impact resistance, durability, packing like
efficiency, temperature resistance, successful closing and minimum headspace.
(European Union, 2025)

Table 1. Packaging performance criteria (European Union, 2025)

Performance criteria Definition

Product protection Product protection from packaging to end use

Packaging Packaging compatibility with manufacturing process

manufacturing process

Logistics Product protection during the distribution process

Packaging functionality | Ensuring functionality with product purpose in mind

Information Provide necessary information from use, storage and

requirements care to safety

Hygiene and safety Ensure consumer and product safety throughout
distribution

Legal requirements Compliance with the law

Recycled content, Ensure reusability, recyclability and recycled content

recyclability and re-use

Logistics in packaging refers to characteristic designed to ensure the safe and
acceptable distribution and handling of a product that results from factors like
dimensions for optimal space utilisation and palletising as well as handling in the
warehousing and packaging system during transport. Packaging functionality is
simply the packaging design meant to guarantee functionality in terms of the
purpose of the product and possessed characteristics positively impacting sales.
Information and legal requirements refer to design which ensures the product

complies with law and all required information on packaging, the product, its storage
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and application are provided to the consumer. Hygiene and safety design features
include requirements like child resistance, anti-theft, hazard warnings, identification
of content and safe handling that provides user and consumer safety and hygiene
throughout the lifecycle of the product from distribution to disposal. Finally, recycled
content, recyclability and re-use design focuses on the intent to reuse, recycle and

include recycled content. (European Union, 2025)

2.2.2 Article 5 Requirements for substance in packaging

As seen in Appendix 1. PPWR will impact different elements of packaging and
packaging waste in the upcoming years. Article 5 focuses on minimizing the
concentration and presence of substances of concern within packaging materials.
This includes not only the presence of harmful substances within the packaging
components but also in any outcomes of waste management like emissions,
secondary raw materials or the final disposable material. These substances of
concern have been defined by the EU as substances which meet the criteria laid out
in Regulation (EC) No 1907/2006, Regulation (EC) 1272/2008 and Regulation (EU)
2019/1021 or which negatively impact the recycling and reuse of materials within a
product. (European Union, 2025) Regulation (EU) 2019/1021 focuses on persistent
organic pollutants (European Union, 2019) while according to Regulation (EC)
1907/2006 and Regulation (EC) 1272/2008 substances of concern can be classified
by hazard categories such as carcinogenicity, germ cell mutagenicity, reproductive
toxicity, endocrine disruption for human health and the environment, skin and
respiratory sensitisation as well as those which are hazardous to the ozone layer or
our aquatic environment. The properties of hazardous classes that can be described
as persistent, mobile and toxic or persistent, bioaccumulative and toxic are also

included in these criteria. (European Union, 2006 & European Union, 2008)
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2.2.3 Article 6 Recyclable packaging

Article 6 aims to require recyclability for the majority of packaging materials entering
the market. (European Union, 2025) Packaging recyclability can drastically reduce
raw material consumption while also minimizing environmental effects through
decreased land pollution. (Chung, Ma & Chan, 2018) To be considered as
recyclable the regulation requires packaging to be designed for recycling and reuse
through the resulting secondary raw material of acceptable quality in comparison to
primary raw material. Recyclable packaging must also be sorted and disposed of
through the correct waste streams without negatively impacting other waste
streams. (European Union, 2025) As Appendix 1. shows, Article 6 requires these
two conditions for recyclable packaging materials to be met by 2030 and 2035
respectively. In addition, the regulation shall determine packaging recyclability
based on a grading system seen below in Table 2. In this system recyclability has
been divided into different grades A, B and C based on performance. In these
grades the recyclability per unit based on weight is higher or equal to 95 %, 80 %
and 70 % respectively. Anything under this is categorized is non-compliant with a
recyclability performance grade and is technically non-recyclable. The required
minimum percentage of recyclability for packaging materials will be set at 70 % by
2030 and will rise to 80 % by 2038. EU countries will be incentivized to continue
improving their own national sorting and recycling processes and the associated

infrastructure. (European Union, 2025)

Table 2. Recyclability performance grades (European Union, 2025)

2030 2035 2038
Recyclability Recyclability per Recyclability per Recyclability per
performance unit unit unit
grade
Grade A =95 % =95 % =95 %
Grade B =80 % =80 % =80 %
Grade C =70 % =270 % =270 %
Technically non- <70 % <70 % <70 %
recyclable
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The governmental decree on packaging and packaging waste issued in 2021 under
the Ministry of the Environment in Finland, lays down requirements for sorting,
recycling, re-use and waste management of packaging materials as well as
requirements for material properties and marking of packaging in the Finnish
market. The overall targets set by this decree for recyclability stand at a minimum
of 65 % of packaging waste recycled by 2025 and 70 % by 2030 while targets for
materials like paper and board packaging are higher at 75 % by 2025 and 85 % by
2030. (Finlex, 2021) When comparing the recycling targets set by national

legislation and the EU’s PPWR, we can see both are line with one another.

According to Umeda, et al. (2013), to maximize product recyclability organizations
should focus efforts on material and process type selection. The design parameters
mentioned in the PPWR to be impacting packaging functionality with regards to
recyclability are additives, labels, sleeves, closures, adhesives, colours, material
composition, barriers and coatings, ink, lacquer and other printing, product residue
and ease of dismantling which can be seen in detail from Table 3. bellow. (European
Union, 2025)

Firstly, the relevance of additives can be factored-in when they result in the incorrect
sorting of packaging materials which can consequently contaminate the obtained
secondary raw material. The use of mono-materials or a material composition which
enables separation for sorting can ensure a higher quality secondary material. This
is the case with barriers and coatings as well as having a proper combination can
result in higher secondary raw material yield. The issue with label and sleeve
coverage on the other hand is that at a higher rate it can affect sorting efficiency,
and the material content of labels and sleeves like glue or adhesive can impact the
quality of secondary raw materials or prevent recyclability. The use of sleeves can
also obstruct the separation of the main packaging and sleeve making sorting more
difficult. As mentioned, adhesive residue on recycled packaging can impact the

quality of secondary raw material however there are existing adhesives which are
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either washable or otherwise easily separated where it will not affect the sorting or

recycling of the packaging material. (European Union, 2025)

Table 3. Design parameters for packaging material recycling (European Union,

2025)

Parameters for design

Relevance to recyclability

Additives
“Substances added to packaging
materials to gain specific properties”

Can lead to incorrect sorting & contaminated
secondary raw materials

Labels

Composition: can lower quality of secondary
materials
High coverage rate: lower sorting efficiency

“Components made for closing or
sealing packaging materials”

Sleeves ¢ Difficulty in separating from main packaging
e Composition: can lower sortability and
recyclability
e High coverage rate: lower sorting efficiency
Closures ¢ Increase in litter if not properly attached

Composition: can lower sortability and
recyclability

Small packaging components

Difficulty in separating from main packaging
Small size: lost in sorting and recycling process

“Substances added to packaging
materials to impart colour”

Adhesives e Separation process from main packaging
¢ Remaining residue: lower quality of secondary
materials
Colours e Heavily dyed packaging materials lower

sortability & quality of secondary raw materials

Material composition

Combinations with difficulty in separating: lower
sortability and quality of secondary raw
materials

Barriers & coatings
“Substances added to grant barrier
properties & materials applied on
the surface to grant other
properties”

Recycling difficulties & some combinations
lower quality of secondary raw materials

Inks, lacquers & printing
“Colorant mixtures applied by a
printing or a coating process”

Composition: can contain substances of
concern which cannot be recycled
Contamination of the recycling stream

Product residue

Residual product: negative impact on sortability
and recyclability

Ease of emptying

Difficulty in draining: lower sortability and
recyclability

Ease of dismantling

Firmly attached components: .lower sortability
and recyclability
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The mentioned closures can be packaging like shrink wraps, caps, lids and seals
which come in varying materials and can impact sortability and recyclability. On one
hand, closures and other smaller packaging components can increase litter when
not attached to the main body of the packaging as they can get lost in the sorting or
recycling process and on the other hand small components when firmly attached
can impact sortability and recyclability. Other design parameters mentioned where
colours and inks or lacquers where in the case of heavily dyed plastic or paper
materials or packaging containing ink, there is the possibility of lower quality
secondary materials. In some cases, colorants can also be substances of concern
which would make the packaging unrecyclable due to stream contamination
concerns. Finally, the packaging design parameters around product dismantling and
emptying refer to the ease at which packaging can be emptied or components
disassembled. When these design characteristics fail, the packaging material used

will suffer from lower levels of sortability and recyclability. (European Union, 2025)

224 Article 7 Minimum recycled content in plastic packaging

Article 7 focuses on the implementation of percentage minimums for recycled
content within plastic packaging materials. As seen in Appendix 1. the goals for 2030
range from 10 % to 35 % of recycled content for plastic packaging like single-use
bottles and polyethylene terephthalate plastic while in 2040 this will increase to a
range of 25 % to 65 %. The Packaging and Packaging Waste Regulation will impact
packaging material types in different magnitudes with some receiving exemptions
and derogations due to the characteristics of the material or its purpose. An example
of this can be seen in Appendix 1. with Article 6 and Article 7 which are not
applicable to medicinal product packaging like contact-sensitive packaging for
medical devices, immediate packaging or other forms of outer packaging which is
required to preserve the quality of the medicinal product. Most often these types of
exemptions are temporary and will be revaluated on a set schedule taking into
account any possible technological evolution and practical experience gained within

that timeframe. (European Union, 2025)
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2.2.5 Article 8 Biobased feedstock in plastic packaging

Article 8 aims to require the use of biobased feedstock in plastic packaging and
create targets for its use in the upcoming years. These requirements will be based
on the state of current technological advancements and performance of biobased
plastic packaging materials. (European Union, 2025) The use of bio-based plastic
in packaging enables the creation of a more sustainable packaging when compared
to conventional plastic and environmental impact. However, biobased feedstock
isn’t without drawback as it still has some undesired impacts which should be

considered. (Mendes, Pedersen, 2021)

2.2.6 Article 9 Compostable packaging

According to research, 45 % of consumers would like the option of compostable
packaging when recycling is not an option (Razniewska, 2022). The purpose of
Article 9 is to require the compostability of permeable beverage bags, single-serve
beverage units and fruit sticky labels by 2028. Compostability standards must also
be in line with those of biowaste treatment facilities and at-home composting
standards. (European Union, 2025) It is important to differentiate between
compostable and biodegradable for this article as a material might be biodegradable
but not compostable. For a packaging material to be considered compostable it must
degrade under composting conditions which includes specific temperature and
humidity. (Razniewska, 2022). This article will also create incentive for Member
States to require compostability for non-permeable beverage bags and single-serve
beverage units designed for machine use within their territory in addition to already

existing national compostability requirements. (European Union, 2025)
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2.2.7 Article 10 Packaging minimisation

Article 10 is centered around the 2030 requirement to minimise the weight and
volume of packaging to the minimum necessary while still maintaining functionality
and keeping the shape and material of the packaging in mind. Packaging design
characteristics aimed at increasing the perceived volume of a product like false
bottoms, double walls and other unnecessary layer will not be played on the market.
Weight and volume limits will be set for standard packaging as well as limits for
empty spacy and wall thickness. (European Union, 2025)

2.2.8 Article 11 Reusable packaging

According to research, during the last decades there has been a slight shift in trends
turning away from reusable packaging more towards single-use within countries
without national restrictions. (Coelho, et al.,, 2020) The final article related to
sustainability requirements, Article 11 concerns reusable packaging and is an
answer to this trend. Reusable packaging is defined in this regulation as packaging
that has been designed to be reused multiple times or as many times as possible
under regular conditions of use. These packages must be able to be emptied, refilled
and reconditioned while maintaining the ability to function and uphold the required
quality and safety of the product. Reusable packaging must also fulfil to consumer
health, hygiene and safety requirements in all aspects of reuse. (European Union,
2025)

2.3 Sustainable materials management

There are numerous economic and environmental drivers for taking a sustainable
approach for material management. Not only are there demands from national

governments and intergovernmental organizations, but the average consumer is
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also becoming more aware and consequently more concerned with the negative
impacts of industrialisation and mass production (van Giesen & Leenheer, 2019).
The traditionally common form of managing material sustainability focuses on waste
management. However, research has proven that while it is an effective way of
reducing the environmental impact of materials, it cannot be the sole approach.
Instead, controlling material flows in industrial and economic systems should be the
prioritised approach. (Khorasanizadeh, Bazargan & McKay, 2018) Under
sustainable materials management focus shifts from best methods of disposal to a
broader materials management perspective including all stages within the material
lifecycle. (Anshassi, Laux & Townsend, 2019) Sustainable opportunities like
reduced costs, resource use or environmental impact need to be recognized within

the entire material lifecycle. (Khorasanizadeh, Bazargan & McKay, 2018)

Sustainable materials management (SMM) is a strategy that builds on this approach
by focusing on decoupling economic growth (Khorasanizadeh, Bazargan & McKay,
2018) and ensuring there are sufficient resources to meet current and future
generation’s needs (EPA, 2024). SMM focuses on a materials environmental and
sustainable activities to decrease and optimize environmental impacts (Chen, et al.,
2017). It can be defined as an approach which promotes sustainable material usage,
integrates actions with the objective of preserving natural capital and diminishing
negative environmental impacts throughout the entirety of a material life-cycle.
(Khorasanizadeh, Bazargan & McKay, 2018) Silva et al. (2017) defined SMM as a
strategy that goes beyond waste diversion targets, focusing on efficient secondary
resource collection and production. This holistic approach to productive material use
will aid in relieving pressures on finite resources caused by increasing world
population and growing economies (EPA, 2024). Currently, organizations are
responsible for end-of-life management of materials generated upstream and even
with a closed cycle resource consumption will surely generate some waste
(Anshassi, Laux & Townsend, 2019)
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It is important to recognize that the SMM approach should be viewed through a
sustainable development perspective which means it is only one terminology
surrounding sustainable material usage. Sustainable development as a concept first
gained recognition in 1992 and has led to different terminologies differing based on
objectives for policy development. This includes terms like integrated product policy,
sustainable consumption and production and sustainable use and management of
natural resources, all of which represent a holistic approach to management of
materials. Each terminology isn’t necessarily completely different as there is
significant overlap between these approaches. (Khorasanizadeh, Bazargan &
McKay, 2018)

Understanding the relationship between material flows and sustainability is the
foundation for sustainable materials management. Successful sustainability
measures depend on the existence of a balance between flows of energy and
information as well as rely on ecosystem stability (Huang, et al., 2012). Material
flows can be divided into three kinds of interconnected systems which can be seen
in Figure 4. Of these systems, ecological systems encompass the biosphere,
providing services and products for societal and industrial systems. Ecological
systems include four kinds of resources renewable resource, non-renewable
resources, energy sources and environmental media which refers to air, water and
land that while cannot be depleted can be finite when inadequate in quality.
Industrial systems on the other hand, consist of supply chains systems and energy
production systems. These are the concrete systems between supplier and
customer in which resource sequences from material extraction to distribution take
place. The difference between these two systems is the end result which in supply
chains case is a finished product or service to fulfil societal demands while energy
is the product of energy production systems. Finally, societal systems consume the
products or services supplied by industrial systems and create waste that is either
recycled back into the industrial system or disposed of. The societal system also
consumes ecological systems and resources directly. The product usage of societal

systems can be divided into durable products like cars which are consumer goods
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used over a longer period and non-durable product use which consists of consumers

goods like food that is consumed patrtially or in its entirety. (Fiksel, 2006)
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Figure 4. Framework on material flow and policy (Fiksel, 2006)

SMM strategies can be divided into two categories: detoxification and
dematerialization. The object of dematerialization is design with the intent of
minimizing material consumption (Khorasanizadeh, Bazargan & McKay, 2018) and
offer the possibility of decoupling environmental impact and resource use with
economic growth (Lifset & Graedel, 2002). Different methods for reducing material
throughput can be eco-design with the intent of reducing factors like product mass,
packaging or energy consumption; decreasing transportation within the supply

chain; recovering and recycling post-consumer or post-industrial waste; substituting
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services for products and substituting electronic services for resource-intensive
services. The other category, detoxification, focuses on preventing and reducing
negative ecological or human effects of material usage. This includes approaches
like substituting materials in cases of toxic or hazardous materials for benign ones;
reducing toxic or hazardous properties within waste streams; reducing fossil fuel
combustion emissions; setting material restrictions and regulations for specific
materials; decreasing human and ecological exposure to waste and waste treatment

to minimize adverse effects. (Fiksel, 2006)

2.3.1 Design for circular packaging

In this era of resource scarcity and increasing global demands the significance of
packaging material optimization shouldn’t be overlooked. There is a push for
sustainable design strategies that maximize durability while minimizing
environmental impact (Fitas, Schaffrath & Schabel, 2023), and specifically
recyclable packaging is favoured among consumers. (Guo, et al., 2022) Currently,
the primary and secondary packaging of fast-moving consumer goods, is mostly
disposed of after use, adding to growing numbers annual of packaging waste.
(Norris, Orlowski & Taylor, 2024) In addition, EU policies have mostly targeted select
stages of the material life cycle like the production and waste management phases
however, there has been a slight shift in this focus to encompass the entire lifecycle

(Bundgaard, Mosgaard & Remmen, 2017)

It has been proposed that human driven causes on the environment is proportional
to population, affluence and most importantly technology. This would mean
technology possesses the capability of weakening the effects of population and
affluence growth by enabling the efficient use of resources (Khorasanizadeh,
Bazargan & McKay, 2018). The packaging material industry uses a very linear
economy model where materials are produced, used and disposed of without the

possibility of repair or reuse which is why packaging design can be described as a
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necessary stepping-stone between the linear and circular approaches. (Zhu, et al.,
2022) Within the packaging value chain, design choices impact material
composition, manufacturing operations and end-of-life options (Liu, et al., 2023) and
80 % of a product’s environmental impact is determined during the decisions made
in the design phase. (European Commission, 2020b) This is why packaging material
design should be implemented and thought of throughout the material life cycle from
material selection and resource extraction to manufacturing, distribution, usage and

finally end-of-life management seen in Figure 5. (Spreafico, 2022)
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Figure 5. Material life cycle (EPA, 2024)

When improving resource efficiency through circular design strategies, there are five
individual strategies focusing on different aspects of design. These strategies are
circular supplier, resource conservation, multiple cycles, long life use and systems
change. Design for circular supplies focuses on design for using and disposing of
resources without disrupting their natural cycle. Resource conservation on the other
hand focuses on preventative measure to decrease resource usage to the minimum
possible. The design strategy for multiple cycles aims to lengthen the circulation

time of material as well as enabling multiple cycles. Designing for long life use of
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product is similar to the last strategy but it focuses more on the technical cycle by
lengthening the utilization period of products though reuse and maintenance
services. Finally, design for systems change strategy cover the whole value chain
and emphasizes design solutions within more complex systems. (Moreno, et al.,
2016; Bakker, et al., 2014) Previous research shows that early design choices are
more effective in decreasing environmental impacts caused by activities further
down the material life cycle. When incorporated early, supply chain considerations
like component reuse or modularization ensure the best possible outcome in regard
to sustainability. (Chiu & Chu, 2012)

According to the Design for Circular Packaging framework seen in Figure 6, the
process can be divided into the material selection process, the conceptual design
phase, design development phase and the design validation phase (Zhu, et al.,
2022) This framework works as a guide for the packaging industry to develop and

implement circular economy-oriented solutions. (Liu, et al., 2023)

Design
Material selection Conceptual design g Design validation Production
development

* Product * Reuse * Size ¢ Assessment
application ¢ Cycle rotation e Ease of use tools

¢ Reusability ¢ End-of-life e Durability e Circular

* Recyclability options * Maintenance economy

¢ Biomaterials * Reduce e Label indicators

* Biodegradable material recyclability e Certification
materials variation e Modular design

* Recycled * Designfor
materials logistics

Figure 6. Circular packaging design framework (Zhu, et al., 2022)

At the heart of circular packaging design is material selection. (Jones, et al., 2020)
This is due to the environmental impact being mostly defined by the chosen the
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material. (Mesa, et al., 2020) From the perspective of circular design, this phase
emphasizes using environmentally friendly materials like biodegradable, recyclable
or reusable materials. (Liu, et al., 2023) Other traditional factors in material selection
must also be recognized in this step of the framework like functionality, costs and

material safety. (Zhu, et al., 2022)

The first step in the design process is the conceptual design phase which focuses
on packaging design concepts and is an iterative process from material selection.
(Zhu, et al., 2022) During this phase packaging circular design suggestions include
implementing reusability, logistical solutions as well as minimising usage of multiple
material types to facilitate recyclability. (Liu, et al., 2023) On of the more common
concepts is design for reusability as it doesn’t require additional costs through
processing and remanufacture. However, reusability does have its implementation
barriers when replacing a product that was formerly single use. For example, there
is increased complexity within logistics as supply chain reorganization occurs as
well as added investment towards warehousing. Refillable packaging handling may
also require entirely new processes and from the customers point of view this is
mostly an inconvenience which not everyone is ready to commit to. (Zhu, et al.,
2022) It is also important to recognize the trade-off between reusable and single use
packaging regarding material production and material disposal or reuse. (Liu, et al.,
2023)

The design development phase focuses on ensuring the functionality and durability
of packaging (Liu, et al., 2023) which can include factors like extending the usage
period and damage reduction (Zhu, et al.,, 2022). Some of the more common
packaging material design features impacting functionality are size and shape which
should be optimized according to the product. Excessive use of color on the other
hand, especially in darker printing, should be avoided as it can impact recyclability.
(Zhu, et al., 2022) From the perspective of saving on packaging costs, organization

should focus on reducing packaging shape and size variety. (Zhao, et al., 2017)
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One packaging theory facilitating functionality is the modular design theory. This
design method suggests products consisting of multiple materials to be divided into
smaller components and be then independently designed and modified, produced
and even exchanged or replaces. (Zhu, et al., 2022). This model has been found to
enable the sorting and recycling of different materials within a product more
efficiently. This improves the packaging material recyclability and aid in avoiding the
degradation of recycled secondary materials. (Liu, et al., 2023)

The final phase in the design process before manufacturing is the design validation
phase during which it is determined how the design choices and material selection
have impacted the different sustainability indicators like carbon footprint and energy
consumption. (Liu, et al., 2023) Ultimately there must also be a balance between
achieving sustainable solutions and reasonable costs. (Zhu, et al., 2022).



38

3 Methodology

This chapter summarizes the research methodology used for this thesis with the
main objective of presenting the data collection and analysis methods in addition to
the data reliability and validity. The case organization will also be introduced along
with the interviewed packaging suppliers and the relevant employees of the case

organization.

3.1 Data collection methods

As this thesis primarily uses qualitative research methods, the main data collection
method was a collection of both individual and group semi-structured interviews.
The use of interviews is the most frequently used method of data collection while
the semi-structured interview format used in qualitative research (Kallio, Pietila,
Johnson & Kangasniemi, 2016). According to Adeoye-Olatunde & Olenik (2021) the
use of semi-structured interview is often the preferred method in situations where
the objective of the research is to understand a specific perspective instead of
gaining a “generalized understanding of a phenomenon”. In addition to a well-
focused outline, the benefit of using semi-structured interviews allows for more
flexibility and autonomy to explore necessary topics that may come up during the
interview process. (Adeoye-Olatunde & Olenik, 2021) Semi-structured interviews
encourage reciprocation between the interviewer and the interviewee which leaves
room for improvised follow-up questions and mutual verbal expressions (Kallio, et
al, 2016). This can help in comprehending the topic in question and enhance the

overall output gained from the interview.

It is important to mention that the interview question outlines were created in English
and Finnish. Most of the interviews were conducted in Finnish as the subjects were

native Finnish speakers. This was deemed the preferred method to gain the most
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accurate answers possible. These interviews have all been transcribed and
translated from Finnish to English when needed, endeavouring to stay as close to
the original material as possible for an accurate data set.

The secondary method of data collection was through secondary quantitative data.
The addition of quantitative data combined with the qualitative data can help
enhance the quantitative data in a mixed methods approach (Adeoye-Olatunde &
Olenik, 2021). Using mixed methods “allow for the specification of relationships”
between factors, helping identify these ties between factors while considering the
impact they may have on other actors (Williams & Shepherd, 2017). The use of
guantitative data is minimal, with a primary purpose of helping reaffirm claims made
based on collected qualitative data. The existing secondary data was provided by
records kept by the case organization and focuses on annual product
discontinuation processes and the resulting packaging material waste.

3.2 Data analysis

Data analysis must be consistent and conducted in a precise manner by disclosing
methods used in clear detail to relay trustworthiness. (Nowell, et al., 2017) The data
gathered through semi-structured interviews was analysed by thematic analysis.
This is analysis method involves identifying and analysing “patterns of meaning”
also known as themes within the collected qualitative data. (Clarke & Braun, 2017)
It is important to familiarise oneself with the research data in its entirety before
beginning to identify possible patterns within the data set. (Nowell, et al., 2017) The
advantage of using thematic analysis methods is the flexibility it provides not just in
terms of the research questions but also the data sample size and data collection
method. (Clarke & Braun, 2017) This flexibility also allows a researcher to define
themes in numerous ways, as long as it is consistent throughout the analysis.
(Nowell, et al., 2017
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The themes recognized in the data analysis process can be seen bellow in Figure
7. During the data analysis process all the interviews’ transcriptions were analysed
for repeating main themes. These themes were packaging material properties and
processes as well as sustainability challenges and opportunities of POS materials.
Out of these four main themes a further 3 to 4 sub-themes were recognized. Each

theme and sub-theme will be explained in further detail in the next section.

Material processes Material properties

Material portfolio Plastic components

Reused fibers
Internal & external

communication

Packaging printing

Balancing commercialism and

sustainability Material recyclability

POS material challenges POS material opportunities

Empty space
Material harmonization &

general displays

Single-use
External requirements Semi-permanent displays

Contradicting requirements

Figure 7. Main themes and sub-themes
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3.3 Case organization and interview subjects

The thesis has been done as a case study for a large Finish food industry company,
focusing mostly on fast moving consumer goods. The organization values
innovation and sustainability and has an increasing global market reach through
international operations and exports. While sustainability in general is a core value
for the company, from a packaging sustainability standpoint, the case organization
strives to find new perspectives on sustainable development almost daily.

A varied group of the case organization’s employees were selected as interview
subjects to gain a broad insight into material sustainability from different
perspectives. The areas of expertise of the interviewed employees ranged from
product engineering and development to managing key accounts and sales
promotions. The employees responsible for packaging engineering and packaging
development specialize specifically in point-of-sale display materials providing this
thesis with an up-to-date overview of the current processes in place from the
perspective of the case organization as well as insightful commentary on
sustainable packaging with years of experience not only within the organization but
in the POS material category. The two key account directors provided the
customer’s point of view and requirements for consideration. Between Employees
A and B, the key customer portfolio included large players in the Finnish retail market
like SOK, Kesko, Tokmanni and Lidl. in charge of in-store sales promotion was
interviewed with the intent of gaining an understanding from those in close contact

with packaging materials on a daily basis.

The interview questions for these employees which are available in Appendices 3.
and 4. have been created with the interviewed individuals and their expertise in
mind. Some questions remain the same and some have been modified to fit their
perspective on the subject and what we can gain from their specific knowledge of

the subject. Some background information on current and upcoming legislation was
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provided for those not familiar with the topic beforehand to even out the playing field

between interview subjects.

Table 4. Case organization interview subjects

Name Title Experience Description
Employee A | Director, Key 1 year Leading commercial
Accounts + 10 years in key | unit, key customer
account portfolio
management
Employee B | Director, Key 1 year Leading commercial
Accounts + experience unit, key customer
from the retailer’s | portfolio
perspective
Employee C | Director, 18 years Leading development
Packaging + experience in team responsible for all
Development & in-store technical packaging
Technology marketing development
Employee D | Manager, 18 years Responsible for display
Packaging packaging structures
Engineering and technical
implementation
Employee In-store sales Set up in-store displays
Group promotion and ordering display
units based on demand

The other target interview group were heads of sustainability and product
development within two of the case organization’s biggest point-of-sale display
material suppliers, Supplier X and Supplier Y. Supplier X is a Finnish SME in the
cardboard industry. With around 60 million square meters in annual production in
2024, Supplier X has cemented their position within the domestic corrugated
carboard market. Supplier X manufactures corrugated carboard materials and
mainly focuses on processing them into cardboard boxes with a smaller focus on
POS displays. Sustainability is a core value for Supplier X along with quality,
efficiency, flexibility and equality. According to Supplier XA the organization works
hard to stay ahead of sustainability requirements through improved work methods

and modernizing machinery for energy efficiency, lower emission levels and less
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waste. The supplier also adheres to international sustainability initiatives like the

Paris Agreement and the United Nations Global Compact.

Supplier Y is a large international organization mainly based in Europe with
operations in three main divisions: packaging, paper and recycling. Supplier Y is a
big recycler of used carboard within Europe, supplying their own production of paper
and cardboard with the resulting fiber-based material. With regards to point-of-sales
displays in the Nordics, Supplier Y acts as a one-stop supplier providing support
throughout the customer’s campaign. Sustainability is also a core value for Supplier
Y focusing on circularity, reducing carbon footprint, people and local communities
and nature. Supplier Y participates in environmental, social and governmental
ratings from leading ESG institutes which indicate sustainable performance in
addition to having received the POPAI Sustainability Standard accreditation.

Of the interview subjects seen in Table 2. Suppliers XA and XB are representatives
of Supplier X while Suppliers YA and YB represent Supplier Y. The interview
questions for suppliers which are available in Appendix 2. focused on material and
product design challenges in relation to sustainability legislation as well as possible
alternatives and solutions from their perspective as packaging and display material

manufacturers.
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Name Title Experience Description
Supplier XA | Packaging 7 years Packaging design
Designer mainly for POS display,
related tools and
production line
Supplier XB | Customer service | 8 years Customer service for
& Sustainability volume packaging and
specialist display products &
managing
organizational
sustainability
Supplier YA | POS Business 5 years Supporting sales to
Development + 25 years in the | scale previous POS
Manageer display business | success with a strategic
customer across the
Nordics
Supplier YB POS Sales 30 years Overseeing POS sales
Manager as a main contact
person for Finland

3.4 Reliability and validity

As Johson & Kangasniemi (2016) state in their study, in a qualitative study just as
in any research method, the thorough data collection procedures are a key factor
that influences the trustworthiness and quality as well as the overall end result of
the research. This makes data collection a highly influential portion of research. The
source of data for this research has been interviews conducted on individuals who
are specialists in their own fields and thus bring their own expertise and perspectives
to this study. The use of quantitative data can authenticate the results gained
through qualitative research which means the use of mixed methods can “reduce
bias by allowing researchers to triangulate findings in secondary data with
respondent input” (Williams & Shepherd, 2018). Some concern for the reliability of
the results can therefore be alleviated. When using qualitative methods, it is also

recognized that the researchers own biases could likely influence the study.
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According to Grossoehme (2017) this is an accepted part of qualitative research and

could in fact enrichen the study.

Validity can be defined as “the best approximation to the truth” or lack thereof, as
the validity or invalidity of research is based on conclusions drawn from empirical
research. Threats to validity come in the form of claims that other outcomes could
be plausible by a usually unobserved third factors. (Brewer & Crano, 2000) Validity
can be assessed through details like clear research questions, appropriate design
and strategies for the study and systematically collected and analysed data. (Baxter

& Jack, 2008) The validity of this research can be assessed through these details.
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4 Implications of sustainability requirements

This chapter will go over the collected interview result data. The analysis will be
divided into subheads based on themes and subthemes present in the interview
data. These themes will include material processes, material properties, recognized
challenges and opportunities. In addition, this chapter will include background
information on point-of-sale displays from their purpose as marketing tools to their
characteristics as well as an overview of the current display material process within

the case organization.

4.1 Point-of-sale displays

Packaging materials can be categorized into three separate groups: primary,
secondary and tertiary packaging which correspond with sales packaging, grouped
packaging and transport packaging respectively. Sales packaging refers to
packaging designed to form a sales unit consisting of both the packaging and the
product intended for the end user at the point of sale. Grouped packaging on the
other hand can be defined as packaging designed for a group of sales units at the
point of sale. However, the term does not outline whether the packaging serves as
a means to facilitate shelf restocking at the point of sale, whether it is to be sold as
a unit orif it's to create stock-keeping units or distributions units where the packaging
can be removed without any impact on the unit’'s characteristics. Finally, transport
packaging refers to packaging designed specifically to assist with the distribution
stage of a products life cycle. The use of transport packaging aids in the handling of
one or more sales units and protects them from being damaged. (European
Commission, 2025b) Out of these packaging material types, point-of-sale displays

can be categorized along with secondary packaging.
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Point-of-sale displays are recognized as a highly effective marketing tool especially
among fast moving consumer goods by providing high brand visibility, maximising
availability and ultimately increasing sales. Usually, these types of sales promotions
are used as secondary in-store location for a particular product in addition to its
permanent shelf placement. This is done to draw more attention to the product
promoted by the display and consequently to trigger impulse purchases. Displays
are most often used to promote new products or offers and highlighting special
campaigns. Just in Europe, organizations are investing hundreds of millions of
Euros in marketing promotions annually which includes POS display to increase
product sales. (Hortsmann, 2017) According to both Supplier X and Y, currently
POS displays are made almost entirely of a coated corrugated carboard. These
displays can weigh anywhere from a few kilograms to up to around ten kilograms
depending on the size of the display and the weight of the product intended for the
display and are comprised of around 5 components or less. POS displays also come
in a variety of different forms depending on the desired characteristics and outcome.
Some of the more widely used types include free standing floor displays, modular

pallet displays, countertop displays and checkout stands (DS Smith, 2025).

Corrugated cardboard is fiber-based material made from renewable resources.
(Silva & Molina-Besch, 2023) It is a significant paperboard product in the pulp and
paper industry and is heavily utilized within the paperboard packaging industry. Not
only is the material highly cost effective and relatively energy efficient it is also
among the most sustainable packaging materials when considering life cycle data,
carbon footprint and water footprint. (Campean, et al., 2017) The advantages of
corrugated cardboard include its physical performance aided by the materials
durability and its low density (Venkatesan, et al., 2023) as well as its recyclability
and reusability (Campean, et al., 2017). Cardboard recycling enables fiber
regeneration, and the resulting pulp can be reused in the pulp and paper industry
creating a full circle back to carboard manufacturing with reused fibres.
(Venkatesan, et al., 2023) Generally, it is also much easier to recycle in comparison
to plastic packaging waste. (Silva & Molina-Besch, 2023) Despite all these

advantages, the packaging landscape is a highly competitive environment with
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increasing market demands making continues improvement a necessity. (Fitas,
Schaffrath & Schabel, 2023)

As mentioned, POS displays are visually extravagant by nature to fulfil their purpose
of inciting impulse purchasing decisions in consumers. According to Supplier XA the
printing of displays is commonly done by digital printing opposed to flexographic
printing which is more common in high volume packaging materials. This is due to
the nature of digital printing which allows for smaller quantities, flexibility and

customizations for smaller production runs all with a faster turnaround time.

The pressure is growing within companies to integrate sustainability into POS
material designs. This is a result of global sustainability threats like resource scarcity
(Titirici, et al., 2022), climate change and environmental pollution in addition to the
resulting consumer expectations as well as legislations put into action by the
government and the European Union. When developing displays with sustainability
in mind, design is a key factor (Liu, 2024) however the complexity of product design
has increased along with demands and legislations (Gmelin & Seuring, 2014). POS
displays are most often single-use products and after the display finishes its service
time in stores it is disposed of. In general, using product for a longer period of time
and extending the usage period leads to fewer product in circulation which in turn
result in a decrease in volume of product being disposed of (European Environment
Agency, 2024Db).

4.2 Overview of current display process

According to the case organization’s Employees C and D from the perspective of
packaging engineering and development, the process of creating new packaging
materials and the packaging industry in general, is greatly impacted by sustainability

requirements. Sustainability is the new black when it comes to packaging
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requirements while previously packaging materials were required to be more and

more user-friendly.

“User-friendliness is now longer a pressing issue maybe we can even say that if
user-friendliness is increased it will usually increase the material usage which again

goes against sustainable principles” — Employee D

In the case of both new and existing POS display structures the process begins with
analysing the need for a display. Employee C explained that approximately 40
weeks before the launch period of a product, sales and marketing teams analyse
what the upcoming novelties are, what products require marketing support and what
products specifically require POS display marketing. Every period has its prioritised
products which will need the largest support from displays. However, even smaller
product launches might require displays if they are otherwise not prioritized in
marketing efforts. Different stores will also have different requirements for display
types. This step is also when it is preferred that other requirements for displays are
brought up. This could be for example the need to boost an existing product.
However, this does not always happen as additional display needs have been

recognized later in the process.

This initial step is followed by the developing and testing phase of the display
structure. In the case of an already existing display structure this step is skipped
and followed by the activation process. New material codes are opened for any new
necessary display components while existing materials are used wherever possible.

At this stage there is around half a year left before the launch of the product display.

Before any new materials are ordered, brand managers will update the business
case to evaluate the viability of each display after which it either receives final
confirmation or not. If confirmed, the design specialists will get to work on creating

the visuals and starting printing projects for new components starting with the ones
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requiring an expedited schedule. After print projects have been accepted suppliers
will inform the organization of delivery times so production planning may start. Most
of the POS displays are co-packed by an external storage partner after which
finished displays are delivered to customers’ warehouses or as direct delivery to

stores.

In a perfectly executed display usage cycle, displays are available on retails floors
until all of the products have been sold, completing their main function as eye-
catching POS displays. This cycle might be cut short due to damage to the display
or as Employee B states, if for some reason the display doesn’t fit on the retail shop
floor. These types of instances will prematurely bring an end to the display usage

cycle as it is emptied and recycled

As for the displays as product, they stay active in the case organization until they
are discontinued. Displays are ordered based on demand and not as a singular large
volume order at the beginning of launch. According to the Employee Group in the
old process POS displays were ordered based on estimates whereas now they are
ordered on a demand basis, allocating orders to display units that can be placed
directly onto the shop floor. Ordering only what can be used has helped decrease

the amount of packaging waste resulting from excess displays.

The decision to discontinue is anticipated as early as possible in order to cancel
orders and minimize the amount of excess material disposed of. Based on material
discontinuation and disposal data collected by the case organization on an annual
level, in 2023 the percentage of discontinued POS display components in
comparison to the total number of discontinued packaging materials was 31 % while
in 2024 this was 30 %. However, when looking at the costs of the disposed materials
in comparison to total costs, it is lower at 18 % in 2023 and 14 % in 2024. Looking
at Figures 8 and 9 you can see that most display materials in 2023 and 2024 were

active for around 2 years on under, followed by materials lasting only a year or
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under. This has been calculated based on the date the material was activated and

the date the material was flagged for deletion.
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4.3 Material processes

In comparison to other EU Member States, Finland is in a very good position
regarding sustainability with already existing legislation that is in line with the
directives and regulations related to packaging and packaging waste. Finland has a
solid recycling system in place; acceptable recycling rates and organizations
continuously work to stay actively ahead of legislation. As Supplier XB stated in their
interview, the current state of national legislation gives Finnish organizations an
advantage even with requirements expected to become more detailed. New EU
legislation will bring new pressures and the need for all participants of the packaging

life cycle to react and meet legislative deadlines.

)

“With EU legislation and what comes of it, we share the burden with the customer’

- Supplier XB

According to Suppliers XA, EU legislation isn’t necessarily the main driver for
sustainability. From the supplier packaging designer’s point-of-view, sustainability
pressures come mainly from the customer’s demands for sustainable solutions,
giving the final push. Customers like the case organization also require information
like packaging component recyclability, recycled material content and material
certifications to comply with their own sustainable strategies. Therefore, suppliers
have outside pressure to precisely measure factors like energy usage, emissions,
carbon footprint and waste. However, the demand for sustainability isn’t even across
all packaging materials as more attention is directed on product packaging. When
asked to expand on the possible reasoning behind this, Supplier XA mentioned the
characteristics of the display process or the material in general as possible factors.
Point-of-sale displays are low volume marketing materials with a different purpose
and different product viability metrics. POS material projects are also more fast-
paced which doesn’t always leave room for component reinvention and

development.
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“Customers are more interested in sustainability on the product packaging side and
have more requirements. There are less of these types of things on the display side,

and it has a smaller role.” - Supplier XA

From the perspective of the case organization, pressure for sustainability is not just
from legislation but from the strategic decisions of key accounts. Based on the
interview with Employee B, even without legislations key accounts have become
more and more sustainable conscious, implementing sustainability into their
strategies. Employee B expressed that importance of staying ahead of legislation
and requirements even though sustainability requirements set for the case

organization by key accounts is at a surprisingly low level at the moment.

4.3.1 Material portfolio

Referring back to the current display material process within the case organization,
Employees C and D pondered the extent of the current display portfolio, what it
consists of and what is included in the decision-making process. Employee D stated
that the current process isn’t efficient due to the size of the portfolio making it harder
to manage and a sustainably pain point. As mentioned, when discontinuing any
packaging material, the process must be anticipated as early as possible to reduce
order quantities before requirements drop too low and the organization is left with
dead stock. This is easier to manage when there are less structures and

components to consider.

“An internal pain point is that we don’t have well defined criteria for launching
displays... They (displays) are made for the most important ones (novelties) but also
for everything in between and also for the smallest one that isn’t getting other

support.” — Employee C
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As Employee C stated another challenge within the material process is the decision-
making factors for what is accepted every period into the display material portfolio.
The deciding factors for whether a novelty product gets a display or not, vary from
situation to situation. Employee C talked about outlining clear data-based

determining factors like sales projections to base decisions on.

4.3.2 Internal and external communication

Both internal and external communication play a role in an efficient and sustainable
material process. Strong cooperation and communication were themes present in
all of the supplier interviews. External communication and strong cooperation efforts
between the case organisation and its main suppliers plays a major role in
developing packaging design that meets both EU sustainable legislations as well as
the case organizations requirements. According to Supplier XB if both the supplier
and the customer value sustainability and put in effort, the collaboration is likely to

result in something both sustainable and cost-effective for both parties.

Supplier YA also highlighted the importance and advantage of internal
communication specifically within international offices when it comes to sustainable
solutions. The packaging design team along with project managers provide internal
support, allowing colleagues to rely on each other and then come up with fitting
solutions. Sustainable packaging solutions don’t need to be reinvented each time
as successful packaging innovation can be scaled across countries, leaving room

for country specific personalization.

“In the Nordics we share all our innovations. We share all our best practises. We
can scale solutions or inspire [case organization] with the same solution and then

adapt it to more Finnish demands.” — Supplier YA
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4.3.3 Balancing commercialism and sustainability

According to Employee A, key accounts like any business struggle with balancing
sustainability and profitability. Often going with the sustainable option brings
additional costs which can make justifying sustainability implementation a difficult
subject. An example of this can be found in semipermanent displays as a
sustainable solution. While they bring the benefit of sustainability, they require extra
labour in the sense of maintenance and refilling which isn’t necessarily in the key
accounts’ interests. Employee B continues with this same theme stating that
commercial growth needs to reconcile with sustainable development. Another
important note is that key accounts decision-making is consumer-driven which
means selling sustainability must be done not only from the perspective of key
accounts but also the end consumer. Employee A sees this as a point of

improvement as more effort could be put into selling the sustainable angle.

“We could be even more active in offering them (key accounts) ways to

commercialize our abilities... and also our solutions” — Employee B

“It needs to be commercial and sellable. At the same time, it should also be
sustainable and preferably a cost-effective option so that it doesn't affect the

profitability of the product” — Employee A

4.4 Material properties

As Supplier XB states, from a supplier perspective sustainability begins with
sustainable products and packaging solutions. Material properties are a factor in
sustainability which both suppliers X and Y have implemented to varying degrees.
This includes packaging solutions like sustainable material composition and the

resulting recyclability.
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4.4.1 Plastic components

As mentioned, point-of-sale materials mainly consist of corrugated cardboard and
suppliers actively try to avoid using other materials while increasing the use of well
recycled materials. Getting rid of plastic components from retail is the golden focus
according to Supplier YA, and it is clear that the EU is now supporting the same
agenda. Plastic components are only used in situations where they are necessary.
According to Supplier YA, their organization has set a rule that POS solutions must
contain at least 95 % of paper-based material leaving no more than 5 % for other

materials.

"If we now look back there hasn't been not even a single display with plastic parts
in the last 20 years but suddenly this spring there will be one with a plastic hook on
it ... but that was something we just couldn't avoid...we went through all the different

possibilities” — Supplier YB

In some cases, non-paper-based components are necessary for the structure,
durability or function of the packaging. Supplier XA revealed that they couldn’t
completely eliminate the use of plastic in their POS materials as a leg component
used to life the display from off the ground and closer to the consumers field of view

couldn’t be replaced.

442 Reused fibers

Corrugated carboard can be produced with varying percentages of virgin fibres and
reused fibres depending on the end result the customer is looking to achieve. In the
case of POS display materials Supplier YA explained that if a customer is looking
for a high percentage of reused fibres the material will need to be a heavy material
or double layered to maintain the necessary strength and durability. This results in

higher material usage and carbon footprint than if the customer were to use less
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reused fibers and more virgin fibers to strengthen the material. This proves to be a
fork in the rode where you must decide which type of development you want to push

in your own materials: material usage and carbon footprint or reusable fibers.

“So, if your goal is to have a high percentage of reused fibers, we can go in one
direction. If your goal as [case organization] will be to reduce carbon footprint in any
new solutions that you design, we can go in another direction, but we can't do both.”

— Supplier YA

4.4.1 Packaging printing

Packaging materials for products and POS displays rely heavily on visuals created
thorough printing. Supplier XA stated that the technology for material printing is
constantly evolving to become more energy efficient, reduce water usage and use
sustainable ink. However, modernization of printing machinery every year when
more sustainable models and methods are available isn’t feasible. Currently,
Supplier XA recognizes the sustainability issue created by digital printing most used
in POS display materials. This method of printing uses UV inks which can be made
of sustainable materials but are also energy intensive and difficult to recycle.
Employee C saw this as a future challenge for all visual packaging as legislation
could shift towards stricter recyclability down the line. With higher volumes of
cardboard packaging materials resulting in more recycled carboard, the less likely
materials with more printing are to be recycled. Employee C sees this as a legislative
opportunity to regulate the amount of printing allowed in packaging materials in the

future.
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4.4.1 Material recyclability

Sustainability pressures have impacted packaging industries but as Supplier XB
mentioned in their interview, this pressure is somewhat alleviated in their case as
cardboard as a material is completely recyclable. Supplier XB feels some relief in
that sorting and recycling within retails stores and the Finnish recycling system in
general works well. Supplier YA also mentioned having strict rules about how much
non-paper-based materials can be added to a product to make sure it can be used
and reused in the correct way. Just between 2023 and 2024 Supplier Y had over
100 000 packaging design decision influenced by circular design metrics for a higher

sustainable performance.

“We’re making sure that we produce is ready to be reused in some way, by having
a second life or by having the possibility of being reused in production” — Supplier
YA

From the perspective of key accounts, Employee A and B mentioned the importance
of including recyclability in the design process especially from the perspective of
end-of-life management within retail stores. The recycling process within stores is a
very automatic process which means additional sorting of packaging materials can
hinder the recyclability of the material. Supplier XB also mentioned the importance
of clear labelling for this specific reason. Users must know based on these labels
where the material is from, what materials it contains, how much recycled fibres it

contains and how it can be recycled.

4.5 POS material challenges

The future of displays is also an important topic to analyze from different

perspectives. As a marketing tool, Supplier XB saw it constantly evolving based on
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customer and consumer needs and demands. The in-store marketing displays of
the future could have implemented digital components or utilize interactive
elements. Supplier XB presented the idea of questioning the need for displays in
their current form and cost structure and that maybe fewer products would get
displays in the future. Decisions need to be made on what to invest in and what
sustainable development targets to focus on. Employee D highlighted the
importance of focusing on one smaller area of development at a time to not jump

into too many projects simultaneously.

The total cost of displays was recognized by Supplier YA as a challenge for the
future. Supplier YA stated that total costs of POS displays would need to be
analyzed, comparing the earnings to the cost of the display itself, product costs,
transporting and assembly costs. This is why Supplier XB saw smaller displays as
economically unsustainable as their smaller size impacts on the amount of product
in the display, which in turn affects the overall sales revenue. Sustainable
development must be improved along with cost efficiency to keep POS business
viable and total costs down.

“We can'’t get rid of the displays as FMCG brand’s because we’re not selling enough

units without... but are we earning enough money.” — Supplier YA

Employee C pointed out that sustainability legislation will define packaging materials
in many ways, most of which we don’t yet precisely know about. As of now the role
of displays as packaging is unclear within legislation. The question remains, what
type of packaging units are displays classified as or are they sales units? Supplier
YA and XA stated, this means we can only guess which rule could apply or will apply
to displays and the POS business. However, empty space and the single use
characteristics of point-of-sale display materials where some main points of

concern.
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45.1 Empty space

Based on all of the interview subjects’ responses empty space in packaging was
recognized as a likely challenge for POS displays as a result of the Packaging and
Packaging Waste Regulation. Supplier YA saw measuring empty space and
applying regulation as a foregone conclusion, however as both suppliers and
Employee C mentioned there is no definitive method to measuring empty space.
Empty space could be calculated as the space between products or the space
between the product and the next shelf in a display or even the space left at the
bottom of the display which is to increase the perceived volume like false bottoms

or double walls.

"It makes perfect sense to have this 50% rule that you can't transport more than
50% air in a box. But when it comes to a display ... it doesn't make sense to calculate
it like this. " — Supplier YA

When looking into how to resolve space as a challenge Employee XA stated that
this challenge would need to be traced back to product sizes in relation to pallet
sizes highlighting how empty space would need to be recognized earlier in the
design process for higher efficiency. Supplier XB also mentioned the added benefit
of increasing the number of products in a display to maximize sales per display. As
of right now, Employee YB saw half pallet and quarter pallet displays to be the
display type most impacted by this regulation as they often have more empty space
and they also revealed that Supplier Y has begun the designing process for these

alternative displays.

“f if we hit the 50% and it will cover displays as well, | think we will all need to accept
that the displace could look a little bit different in the future.
Putting either more products already almost on the pallet and not having this base

at the bottom or designing it in a different way.” — Supplier YA
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"All carboard must be packaged with products so that there is no extra space” -

Employee A

From the key accounts perspective empty space has been recognized by some as
an issue. According to Employee A, one of the key customers has already drawn a
line on extra space in displays. As Employee C mentioned, this can be seen in the
case organization endeavoring to fill their displays from top to bottom and avoiding
the use of components like false bottoms or legs that keep the product off the ground
closer to the eye-level of consumers. However, adding the maximum number of
products possible into a display will inevitably lengthen the product rotation time of
a display which is something retail stores follow closely and have requirements on.
This would mean these requirements would need to be re-evaluated and
renegotiated.

45.2 Single use

A repeating topic among the interviewees was the single-use characteristic of point-
of-sale display materials. Supplier XB talked about how generally a display is used
for a singular product campaign and Supplier XA continued to explain how a display
and its components can generally be around 2 to 3 kg of carboard waste. This
number can be higher when calculating total waste as shorter life cycles or abruptly

ending life cycles result in more production waste or waste overstock.

“They are completely single-us... Majority have short life cycles and that increases

production waste.” — Supplier XA
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45.3 External requirements

As mentioned in the material processes section, the interaction between the case
organization and its suppliers and key accounts shows how strategic decisions of
individual organizations influence others. According to Supplier XA key accounts
play a big role in what type of displays are allowed on retail floors at a given time or
as Suppler YA mentioned the possibility of them wanting less displays on the floor.
These attitudes towards displays are all based on the individual key accounts

strategy according to Employee B.

“As FMCG brand you are very dependent on what are rules from retail.” — Supplier
YA

These retail requirements strongly define the direction of development for displays.
According to Employee D, a majority of customers want specific solutions or even
personalized solutions to set themselves apart from other retailers. Right now, the
trend for display usage across key accounts is the decrease in floor space for
displays and as Employee C mentioned, a move away from the traditional form of
displays is to use smaller standing displays. This means there is less space for
bigger pallet displays, which also pushes more towards the implementation of more
permanent options. Employee D did, however, state that the use of displays hasn’t
completely moved in this direction as some customers have just now opened more

to using displays in their in-store marketing, instead of just pallets.

An important point given by Supplier YA is that legislation other than sustainability-
focused legislation can have an impact on display materials. Supplier YA continues
to explain that recently, in the UK they introduced restrictions for promotions of
products which contain high quantities of sugar, fat or salt. Therefore, this rule
doesn’t allow displaying products in the aforementioned product groups on the “big

shop floor”, allowing only standing floor displays but they need to be in the shelving
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system. In Finland, this type of requirement would require thorough rethinking and
redesigning of the POS displays. In the UK this was resolved by including display
signage that would have normally been on top of the display but was now moved,

due to circumstances, at an angle out in the aisle instead.

454 Contradicting requirements

As mentioned in the material properties theme, the case organization’s suppliers
have a variety of materials to choose from based on what kind of material properties
are required. Supplier YA explained that there is no possibility of improving the
materials carbon footprint, material usage and recycled content all at once. This can
prove to be an issue when this isn’'t recognized in legislation for sustainability
requirements and goals if requirements are set which cannot be met without losing
material strength which would lead to an even shorter usage phase. Supplier YA
gave an example of this through existing requirements in Denmark where
organizations must pay by the kilogram for cardboard going into retail. This goes
actively against the goal of using more recycled fibres as this means more material
usage and therefore a higher cost to pay per display entering into retail. When
explaining this contradiction Supplier YA saw it as an impossible situation in the
future which we will most likely get into.

4.6 POS material opportunities

Supplier XB stated that it would be ideal if displays could be used for multiple
campaigns. When discussing the future of display and possible sustainable
solutions for POS display materials the overwhelming majority of interviewees
mentioned the harmonization of display materials and creation of more general
components to minimize the overall number of components. The other was

semipermanent or permanent displays which as explained by Employee C, are
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made of tougher carboard structures or metal structures respectively. Material
harmonization or use of permanent displays has proved to be a possible opportunity
if the Packaging and Packaging Waste Regulations applies strict restrictions to
packaging waste. In this case, according to Employee C, display material

simplification would be necessary.

“We would start thinking of making simplified display structures, which could
decrease material usage. So maybe less shelves and ... maybe there could be
some thinning of the material. Or if we go in the opposite direction and we make
them more long lasting. In this case we would make the material thicker.” —

Employee C

4.6.1 Material harmonization & general displays

Packaging minimization has been an ongoing project for the case organization and
both supplier X and Y in the point-of-sale display material design process and
packaging material design process in general. Supplier XA mentioned a previous
minimisation project focusing on designing multiuse components to decrease the
total amount of components needed for a display. This resulted in displays utilising
the socle component as the hood as well. However, from the perspective of
Employee C designing packaging for minimal material usage, decreasing thickness

or maximum product has barely begun on the display side.

“How do we use generic materials as much as possible so that we wouldn't have

excess components as they could be used for another product.” — Employee B

A difficulty with the current display process is large portfolio and the need for
production quantities based on exact demand in comparison to volume products

which can be produced in larger quantities. Supplier XB mentioned that when



65

producing smaller batches of multiple components for a display, with the record
being around 12 to 16 components in a single display, if a production run for a
specific component is short, it cannot be replaced by another. This is one of the
reasons why harmonization and general displays is a serious opportunity.
According to Supplier XB, trying to optimize the structure, the amount of materials
and the amount of components would allow for larger production quantities of a
general display component which could be use for multiple displays. Supplier YA
had similar ideas in relation to material harmonization and general display. They
mentioned focusing on lessening complexity, concentrating on using fewer items
and simplifying the assembly process. This would also result in savings in logistics

storage costs for the case organization.

Right now, the demand for separate displays and components for all novelties
comes from the case organization and key accounts haven’t spoken for or against
this direction. According to Employee A, the focus is more on practicality than on
visuals. Nevertheless, generic displays could meet visual requirements needed to
marketing aspect of displays. Generic displays we could have some product specific
element or component. An idea from Supplier XB is to achieve differentiation
between displays through personalized components like display poster. Supplier XB
also mentioned that this could easily be achieved with digital printing with small
batches of different prints all in one production run. Being able to produce everything

in one run would save in ink and energy usage.

4.6.2 Semipermanent displays

According to Supplier XA while focusing on using more of the same types of displays
and components is important, we also need to focus on extending the usage of
displays. Supplier YA also stated that they have solutions from cardboard that could
be in shops much longer period of time where you would need to refill the display.

However, Employee C mentioned that more permanent displays have been a topic
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of discussion for a while now with not much results They also predicted that a
majority transition to permanent or semipermanent displays wouldn’t happen in the
next 10 years. Currently there is pilot project under testing for semipermanent
displays. The process with this display involves a semipermanent structure which is
filled periodically. The ideal process would be to have refill trays which can be placed

in the display, creating an even more efficient refill process.

"We've seen in other countries that they are perhaps looking more into permanent
displays but in the Nordics... we don't have people visiting the shops in the same
way as they do down in Europe so we don't have a sales force that will visit the shop

and refill the permanent displays, we are just a bit lazy" — Supplier YA

While permanent display would be an opportunity similarly to general displays, there
are challenges to its implementation. Semipermanent displays require upkeep like
refilling which would be a change in operating methods. Semipermanent displays
would also require a higher initial investment from the case organization. In the case
of permanent displays this would be even higher. From the key accounts
perspective there could be benefits to having semipermanent displays of their own.
This would require the case organizations to redirect their designs for this situation

and design other POS materials to include visuals and messaging about novelties.

"The direction for retail stores, it’s probably towards permanent displays, having their
own display structures and that of course has to do with the fact that at least some
of the customers want a store that is as close to the concept as possible.” —

Employee A

“Some customers are moving in the direction of having their own displays...shelves
or units for impulse goods that is permanent, so they no longer want our displays" —

Employee B
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5 Discussions and conclusions

The following final chapter of this thesis will focus on analyzing and discussing the
implications of sustainability requirements on packaging materials and more
specifically POS display materials. The effects of requirement and legislative
pressures on material processes or properties have been observed through
interview data held with topically relevant individuals pertaining knowledge on the
research topic at hand. The varying perspectives gained from suppliers and case
organization employees were helpful in shedding light on the main research
questions and sub-questions. As the interview pool included professionals with
insight from different parts of the packaging material lifecycle the resulting data was
very comprehensive, providing perspectives from suppliers and key accounts in

addition to the case organization.

This thesis chapter includes a thorough analysis of the interview data in reference
to the research questions presented in the introductory portion of this thesis.
Discussion of the research outcomes will also reference the theoretical background
drawing unified conclusions to the research questions. The discussion of results will

be followed by conclusions and suggestions for future research.

51 Discussion of results

The objective of this study was to recognize the legislative pressures in place and
directed towards packaging materials. This included an analysis on the current
sustainability requirement situation as well as a look into the future legislative
direction, while also pinpointing existing and possible challenges and opportunities
for packaging materials. Due to the material characteristics of POS display
materials, they are an interesting topic of study from the perspective of sustainability

and circular design. The discussions portion will begin by answering the sub-
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guestions one by one concluding with the main research question. A summary of
the research results divided under each research question can be seen below in
Table 6.

Table 6. Summary on the main research topics and results

Implications of sustainability  National legislative advantage

e Internal & external
communication

e Recyclability

e Balancing commercialism and
sustainability

Key challenges e Material portfolio

e Single-use

e Empty space

e Contradicting requirements

Sustainable solutions e General displays

e Display harmonizations

e Semipermanent displays

SQ1: “What are the key challenges for point-of-sale displays resulting from

upcoming sustainability requirements?”

The current POS display process is not the most efficient or consistent when it
comes to which displays to launch periodically, which has also resulted in a broad
portfolio of display components. There is a lack of clear deciding factors for display
launches. In the current point-of-sale display process, the period during which
decision-making on display launches occurs around 40 weeks before the actual
launch period. This is when theoretically all display launch requirements are
presented and decisions are made, however this isn’t always the case as additional
needs have been known to occur later on in the process. As these decisions are
based on analysis done by the sales and marketing teams, there is no definitive tool

for measuring which products require displays. This has led to the current process
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where displays are used for all types of novelties from priority launches to smaller

products without enough marketing support and everything in between.

Having defined display launch criteria would aid in proceeding through the display
process steps in a timely manner, according to the launch schedule and possibly
with less rushed launches recognized later in the process. Here the option of looking
through other sustainable alternatives isn’t a priority, especially during fast paced
POS display projects. This is when a suitable existing structure is used, leaving little
room for approaches like material minimisation. A distinctive difference in POS
display and other packaging material launches was the attention to sustainability
details. There are less requirements set for displays and the reasoning for this
includes the fast-paced nature of some projects, smaller quantities in addition to the
different nature of the product as a marketing tool.

A broad material portfolio on top of quick tempo launch projects has resulted in some
POS displays receiving less attention during the design phase, sometimes jumping
straight to manufacturing by referencing existing structures. This can be short
sighted as in the long run this will lead to less innovative sustainable design. As the
sustainability materials management dematerialization strategy states, packaging
material design with the intent to minimize material consumption through elements
like material mass should be recognised at this stage. Previous research showed
that early design choices ensured that activities further in the packaging material life
cycle would have decreased environmental impacts. The existing Ecodesign
Directive built under the CEAP also strongly encourages the implementation of

circular design strategies like packaging complexity reduction.

Extending the lifecycle, especially the usage stage of POS displays was identified
as a significant pain point in need of improvement. Previous research shows that
longer life cycles and usage phases generally result in a lower volume of products
and product waste. The single-use characteristic of point-of-sale display materials

has been recognized as a challenge based on current and upcoming requirements
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and legislation. Point-of-sale display materials are generally used for a singular
campaign and as can be seen in the data shown in Figures 6. and 7. on POS
material discontinuation in 2023 versus 2024. Majority of components are active for
a year, or under which is around the time of a single campaign. This has been
proven to cause more waste in production as smaller volume of multiple
components per display can be difficult to produce. When combined with the
aforementioned component portfolio, quick paced launches and discontinuation
projects, there are challenges with meeting smaller requirements and sometimes
sudden drops in demand, leading to excess stock leftover and wasted costs.
Excessive production waste and leftover materials would need to be recognized by

the latest when the PPWR packaging waste targets set in between 2030 and 2040.

Empty space is the biggest cause for concern when it came to the impact of the
Packaging and Packaging Waste Regulation and Article 10 on packaging
minimization. Like most articles in the regulation, further clarification is needed on
how empty space is measured and which packaging material categories it applies
to. There is debate about whether the empty space requirement of no more than 50
% air in packaging, will be measured within packaging or between products and
shelves when it comes to displays. Alternatively, this requirement could have an
impact on the packaging materials trying to increase their perceived product volume
through components like false bottoms and double walls or packaging with minimal
products. If this empty space regulation were to impact display materials, the
designing process would need to start with the product design itself. The case
organization would need to look back at the product size when compared to pallet
sizes and begin optimization from there. Empty space would also need to be
recognized early in the design process to ensure efficiency. Another solution for

empty space would be to increase the number of products per display

One of the key implications of sustainability requirements for all packaging materials
is the possibility of contradicting requirements present in EU legislation and national
legislation. The current version of the Packaging and Packaging Waste Regulation
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includes Articles 7 and 10 which set requirements for packaging minimization and a
minimum percentage of recycled content. The PPWR packaging waste goals also
set targets to reduce packaging waste from a 5 % decrease by 2030 to a 15 %
decrease by 2040. If the minimum requirement for recycled content were to at some
point in time apply to carboard packaging material as well, there could be a strong
chance of contradiction between the recycled content of packaging materials and
material minimization. As mentioned in the SMM strategies, the intention of
dematerialization for minimizing material consumption includes both the use of
recycled content and the reduction of factors like product mass. Both actions share
the ultimate goal of sustainable material usage and relieve pressures on primary
materials, however they cannot be implemented at similar intensities within the

packaging design phase.

The contradiction comes into force when requirements or legislation simultaneously
require a higher percentage of reused fibers and a smaller volume of material usage
per product. When using a high percentage of reused fibres, to get the desired
material strength and durability, a heavier material or double layer of material will
need to be used. Similarly, if focusing on minimizing carbon footprint and material
usage the material will need to contain more primary resources. An example of this
can be seen in Denmark where there are requirements for carboard to be weighed
and paid for by the kilogram when entering the retail market. A similar contradiction
could be seen in packaging material performance criteria which highlights packaging
design with focus areas in material re-use, recyclability and recycled content. More
permanent solutions may also require an increased volume of materials to ensure
durability throughout the usage stage on the shop floors and to enable a higher
number of rotations which will not be possible with a high percentage of recycled

materials.
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SQ2: “What kind of sustainable solutions could be developed for point-of-sale

displays?”

A solution to the challenge of a broad POS material component portfolio mentioned
above is material minimization through the use of general displays or harmonized
general display components. From the perspective of packaging engineering and
development, there are benefits to transitioning to a smaller repertoire. This would
make observing all of the components more manageable and in the long run this
could help create a more efficient display process.

Packaging harmonization and the implementation of general display components
has been an ongoing topic and goal for a number of years. As mentioned, POS
displays are relatively small volume product which is ordered purely based on a
need basis. If a production run for a specific display component is short or if the
display product is discontinued with leftover material in stock, there is no other
display structure which can be used to replace missing quantities or use leftover
stock. This is where harmonization of display structures or the use of general
displays could reduce waste and be more energy efficient solution to production,
helping reach PPWR targets for packaging waste. This option would also allow the
production of larger quantities of multi-use components. As of right now the
requirements for unique and product specific displays and components comes from
the case organization, while key accounts focus on practicality over visuals. Existing
design success stories include the innovation of using a component for a dual
purpose as a socle and hood. In addition, to focusing on fewer components,
focusing on lessening material complexity and making the assembly process
simpler, ultimately helps in reaching the goal for a simplified material portfolio with

multiuse components.

As a solution to the single-use nature of carboard POS displays, Article 11 in the
PPWR refers to packaging reusability, including a minimum number of rotations

which is considered acceptable according to the regulation. This can be solved with
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the implementation of semipermanent or permanent displays, one of which is a
completely permanent solution made of metal and involving a larger initial
investment while the other can be made out of a more durable cardboard which has
a considerably longer lifecycle but is still considered to have a finite usage period.
The only barrier to its implementation of semipermanent displays is the added work
needed for refilling and maintaining the display which currently isn’t available and
not something key accounts are interested in. There is a testing pilot underway to
improve the process for semipermanent display. Ideally, this would include the use
of a semipermanent structures a filling procedure periodically. The ideal process
would be to have refill trays which can be placed directly in the display, creating an

even more efficient refill process.

Keeping in mind the purpose of display materials as marketing tools which use
visual appeal to influence impulse purchasing decisions, the visual aspect of a
display is highly important and cannot be overlooked when envisioning probable
sustainable solutions. The visual aspect of displays could be tackled in general or
permanent display through product specific POS material components like posters.
From a packaging design perspective this design would be achievable through
digital printing techniques. This would allow for smaller unique batcher in a singular

production run which ultimately saves in energy and ink usage.

Main research question: “What are the implications of sustainability

legislation and requirements directed towards packaging materials?”

When comparing the position of Finland with other EU Member States in regard to
sustainability implementation through national legislation, Finnish organizations
have a clear advantage. The national requirements and legislation in Finland are
mostly in line with the existing and upcoming EU legislation. An example of this can
be seen in the governmental decree focusing on recycling targets for upcoming
years which are also at 70 % by 2030 in addition to having stricter requirements for

paper and cardboard packaging. Finland also has an existing recycling system and
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as it was mentioned earlier, they already have one of the highest recycling rates in

Europe.

Material recyclability was recognized as a part of the PPWR in Article 6 which stated
all packaging would be designed with recyclability in mind and meet recyclability
performance requirements. When working with carboard packaging materials, this
portion of the regulation proved to be of little concern due to the characteristics of
carboard materials being completely recyclable. Some organizations have strict
rules in place for including only 5 % of materials that were not paper based to ensure
recyclability. Currently, most POS materials consist of primarily carboard
components with the exception of a few plastic components still used by packaging
suppliers as alternatives made with other materials haven’t proven to be durable

enough or negatively impact packaging functionality.

The use of material design to acknowledge end-of-life management processes like
sorting is an important aspect to make sure recyclable materials end up being
recycled. Retail stores have very automatic processes in place which is why
including multiple non-recyclable material components can impact recyclability.
According to the design parameters mentioned in the PPWR and explained in Table
3, to ensure recyclability implementation of components which are hard to separate
from the main body of the packaging, leave adhesive residues and even heavily
printed packaging should be avoided. These parameters represent a small portion
of factors that can impact sorting, recycling and even the resulting secondary raw
material. Packaging material recyclability could focus on how much printed material
POS displays and product packaging can have in the future. This stems from high
levels of recycled material to the point where heavily printed material impact

recyclability through poor quality secondary materials.

The existing internal and external communication between the case organization
and its key accounts and suppliers has played and will continue to play an important

role in managing the implications of sustainability legislation. With internal
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communication within supplier organizations, sustainable solutions can be scaled
across the Nordics while still molding them to customer requirements. This allows
for an efficient design process where design or material solutions don’t need to start
from square one. Similarly, external communication between suppliers or key
accounts and the case organization allow for open dialogue to express sustainability
requirements on both sides, resulting in cost effective solutions and sustainable
solutions for all parties involved. As past research collaboration in sustainable
development especially international collaboration will become inevitable and

necessary.

A relevant factor that regularly works against other sustainability drivers and hinders
sustainability implementation is the juxtaposition between sustainability and
commercialism. For organizations to keep up with requirements and legislation they
must recognize the need to reconcile commercial growth with sustainable
development. Previous research shows that trade-offs exist between sustainability
implementation and other indicators like costs. This means that organizations are
more likely to pursue more cost-effective strategies, and sustainable solutions can
initially be the more expensive options or in some cases require changes to
operating methods. This means they will not always be in the interest of the
organization without external pressures. This can be seen in the resistance towards
adopting permanent or semi-permanent displays which have a higher initial
investment but ultimately lead to less material usage. However, the need to update
display processes within key accounts’ retail stores and the need for additional
labour from refilling means that this solution hasn’t caught on yet. Based on research
sustainable development is seen more of as a addition to product development and
ultimately implementation will be tough if the solutions are not cost-effective in one

way or another.

As mentioned, the legislative impact on POS displays specifically is still very much
unsure. As seen in Appendix 1. the Articles 5 — 11 impacting packaging material

sustainability still have a way to go regarding methods of measuring and defining
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impacted packaging categories thoroughly. The need for further criteria,
methodology, policies and procedures to successfully implement each article was
outlined clearly showing that the intention of the Commission is to supplement the
regulation. In the next few years these developments will be recognized, revealing
an evolved version of the PPWR with more accurate requirements and goals for
packaging materials. This can be seen in the research data results for the first sub-
qguestion on POS material challenges. There is a high possibility of empty space,
packaging waste and recyclability requirements impacting display materials. This is
also why as a precautionary measure the design process to respond to these

requirements has begun to maintain ahead of legislation.

Key factors impacting organizations sustainable decision-making are regulatory and
consumer demands. As of right now the sustainability pressure travels upstream
from the end consumer to the key account to case organization all the way to
supplier. Which is why it is important to recognize that sustainability legislation is not
the only driver for sustainability in packaging materials. There are other factors like
key account demands which put pressure on the key organization to perform
accordingly. Currently these types of demands aren’t as pressing, mostly focusing
on requirements for display types like pallet displays. However, with the
implementation of PPWR, key accounts could start implementing sustainable

solutions with more intent as parts of their sustainable strategy.

5.2 Conclusions

Looking at the direction of requirements and legislation that has already entered into
force in the last couple of years as well as the ultimate goals set by the European
Union to guide future policies, there is an obvious direction in which sustainable
development within the packaging is directed towards. Both existing and prospective
legislation will emphasize circularity by promoting recyclability and reusability and

targeting packaging waste reduction. Based on the interview data results and
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existing literature, Finnish national legislation concerning packaging sustainability is
in a satisfactory situation in comparison to other Member States in reaching EU
requirements. The decree on packaging and packaging waste has target for
packaging waste in line with the current Packaging and Packaging Waste
Regulation waste targets. In addition to similar goals for recyclability and reusability.
This gives organizations within the Finnish market an advantage when it comes to
sustainable policies.

Even though the overall legislative direction of the PPWR is clear, the specifics are
still up in the air. Articles like 6, 7, 10 and 11 on recycled materials, recyclability,
reusability and packaging minimisation have not clearly defined their methodology
for measuring performance or sustainability targets. Even though the extent to which
these articles will impact cardboard packaging materials and specifically POS
materials is still unclear, the study results highlighted empty space as one of the
possible challenges resulting from PPWR Article 10 on packaging minimisation. This
would have structural implications as false bottoms and other ways of increasing the
perceived volume of the packaging would most likely be prohibited to fit the
restriction of no more than 50 % empty space. There could also be limited space
between shelves and products depending on how space is measured. As a solution,
this would require a different perspective for POS design, encouraging the use of
more products per point-of-sale display stocking them from the bottom to the top.
Upcoming standardization will aid in calculating and measuring the compliance of
packaging concerning packaging minimisation and similar standardization and
delegated acts will be adopted for other Articles based on existing and realized

necessities.

Another main challenge was the possibility of contradicting international and
national legislation. While Article 7, which focuses on the recycled content in plastic
packaging materials, isn’t targeted towards carboard packaging materials currently,
it can be assumed to be reevaluated in the future to include other packaging types.

According to the research results, including a minimum amount of recycled materials
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within packaging while also following Article 10 to minimize packaging weight and
volume, the manufacturer will be left with an impossible situation. Durable and
strong packaging materials require a certain amount of primary resources or if using
reused fibres the required amount goes up. This results in either a material with a
high percentage of reused fibres but significantly larger material usage versus a

material with less recycled materials and less material usage.

Finally, the third main challenge impacting both POS materials as well as other
packaging material types is the need to find balance between commercialism and
sustainability. There is a trade-off between sustainability and other factors like costs.
However, sustainable consideration isn’t recognized as a trade-off in development

as it will not be pursued if the sustainable solutions are not cost-effective.

Other impacts resulting from the PPWR were the single-use nature of some
packaging materials, a drastic decrease in use of plastic components in packaging
whenever possible, the possible impacts printing might have on recyclability and the
challenges related managing a large component portfolio especially in the launch
and discontinuation phases. In general sustainability requirements and legislation
targeted towards packaging materials have highlighted how sustainability pressures
slowly climb from consumer to retailer to manufacturer and to their suppliers. This
is where the importance of good communication and collaboration both internally

and externally between organizations was also emphasized.

Possible sustainable solutions recognized in this study were the use of general POS
displays and harmonization of material components. All of these solutions answer
to challenges set in the PPWR. Articles 6, 7, 10, 11 are set around recyclability,
recycled content, reusability and packaging minimisation all benefiting from a more
long-term solution for POS displays. The positives for semipermanent displays are
the durability while it is a larger investment for the future. On the other hand, using

more general display can ease the aforementioned broad material portfolio.
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53 Limitations

As this thesis has been done as a case study which in turn has impacted the
limitations as the display material design, material and overall process can be
company specific. Display material design is also heavily influenced by their purpose

as marketing tools which hasn’t been a factor in this study.

It is still relevant to recognise the possibility of bias within the results as the majority
of interviewed individuals work for the case company. In the case of the suppliers
there might be some possibility for bias as the case company is viewed as their
customer and there can be a threshold to answer some questions completely
truthfully. This research is also conducted on a topic that requires some
foreshadowing and making the best possible assumptions based on data that is
available and has been collected. With legislative changes occurring annually it can
be difficult to accurately predict what the future outlook of display materials is, and
we can only provide the case company with the most accurate answers with the
existing knowledge at the time.

54 Suggestions for future research

During the interview and data analysis process it became clear there are subjects
within the collected data that still require further research. While this thesis focused
on material sustainability there was doubt on the marketing success of POS
displays, leaving room for further study from a marketing perspective as it wasn'’t
included in this thesis. Similarly, at the current moment the PPWR is only entering
into force and determining its impacts can only be done by a hypothesis based on
available information and pre-existing sustainability legislation. A future point of
study could look further into the impact of PPWR on packaging materials with a new

perspective and new knowledge on the subject.
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As it was identified in the interview data, the current display process has some flaws
related to portfolio management in the initial decision-making process for display
launches. Internal and external communication were also highlighted as a key factor
in sustainable development within the display process. It was also recognized that
within the display packaging material group external communication isn’t as active
regarding POS display requirements in comparison to other categories. Future
research could look into how increased communication within the supply chain could

Impact material sustainability and foster innovation.
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Appendix 1. Articles 5 — 11 of Regulation (EU) 2025/40
(European Union, 2025)

Article

Article Overview

Target and Assesment Deadlines

Article 5 -
Requirements
for
substances in

Minimize the
presence and
concentration of
concerning

August 2026:

reducing the portion of per-and
polyfluorinated alkyl substances in food-
contact packaging

packaging substances in December 2026:
packaging materials | the Commission will monitor the
and packaging presence of concerning substances and
components submit a report to the European
Parliament based on which appropriate
follow-up measures will be considered
August 2030:
the Commission will assess the need to
amend or repeal this article
August 2033:
evaluation will be done on the
contribution of this article
Article 6 — All packaging shall | January 2028:
Recyclable be recyclable with the Commission will establish criteria for
packaging exceptions made for | recycling and recyclability performance

specific packaging
material categories

Does not apply to:
immediate
packaging, contact-
sensitive packaging
for medical devices,
contact-sensitive
packaging for
formula and food
used for medical
purposes, outer
packaging used to
preserve medicinal
quality, packaging
used for
transportation of
dangerous goods
and sales packaging
made with
lightweight wood,

grades and assessment

January 2030:

a) the Commission will establish an
appropriate threshold for recycled-at-
scale assessment

b) packaging must be designed for
material recycling, enabling use of the
resulting secondary materials to
substitute primary raw materials

c¢) recyclability performance must meet
the requirements of grades A, Bor C
January 2035:

a) recycling at scale with separate waste
collection and sorting into specific waste
streams without impacting the
recyclability of other streams

b) the Commission will review minimum
thresholds for being recycled at scale
January 2038:

recyclability performance must meet the
requirements of grades A or B
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cork, rubber, textile,
porcelain, ceramic
or wax

Article 7 - Any plastic December 2026:
Minimum components within | the Commission will establish
recycled packaging will have | methodology for calculating and
content in a minimum set verifying the percentage of recycled
plastic percentage of material recovered from post-consumer
packaging recycled content waste including through third-party
from post-consumer | auditing in cases where recycled
plastic waste content is recycled or collected in a third
country
Does not apply to: | January 2030:
immediate all plastic parts of packing must contain
packaging, contact- | the following minimum percentage of
sensitive packaging | recycled content:
for medical devices, | 30 % contact-sensitive packaging made
contact-sensitive with polyethylene terephthalate, PET
packaging for 10 % contact-sensitive packaging made
formula and food from other plastic materials than PET
used for medical 30 % single-use plastic beverage bottles
purposes, outer 35 % other plastic packaging
packaging used to February 2032:
preserve medicinal | the Commission will evaluate and report
quality, packaging on the results of the minimum
used for percentages implemented for 2030 in
transportation of addition to presenting a legislative
dangerous goods, proposal amending this article if
compostable plastic | appropriate
packaging, January 2040:
packaging in contact | all plastic parts of packing must contain
with food where the following minimum percentage of
recycled content recycled content:
pose a health risk 50% contact-sensitive packaging made
and if the plastic with PET
component 25 % contact-sensitive packaging made
represents less than | from other plastic materials than PET
5 % of the packing 65 % single-use plastic beverage bottles
unit weight 65 % other plastic packaging
Article 8 — Increase the use of | February 2028:
Biobased biobased feedstock | a) the Commission will review the
feedstock in in plastic packaging | current state biobased plastic packing
plastic and create including their performance and state of
packaging sustainability technological development

requirements as
incentive.

b) present a legislative proposal with the
intent to increase the use of biobased
feedstock in plastic packaging and
requirements for its use
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Article -9 Specific packaging | February 2026
Compostable | groups must comply | the Commission will request for a
packaging with the standard for | harmonised standard for the technical
composting in specifications of compostable
biowaste treatment | packaging, standards for the packaging
facilities with requirements on home compostability
industrially and verification that decomposition
controlled results in carbon dioxide or oxygen,
environments as methane, and mineral salts, biomass
well as with the and water
requirements of the | February 2028
Member States for | a) permeable beverage bags, soft after-
at-home use single-serve beverage units which
composting. are disposed of together with the
product after use and sticker labels for
Waste with similar fruit and vegetables must be up to
biodegradability and | standard for composting in biowaste
compostability as facilities and home-composting
biowaste will be b) Member States may require non-
collected together permeable beverage bags and single-
with bio-waste. serve beverage units used for machines
and disposed of together with the
product after use that are not made with
metal or lightweight plastic bags to be
made available for the first time in their
territory if the packaging is compostable
c¢) other packaging not mentioned in
points a) or b) including biodegradable
materials like biodegradable plastic
polymers must be designed for material
recycling
Article 10 - Packaging weight January 2027
Packaging and volume will be | the Commission will request for

minimisation

reduced to the
minimum required to
still ensure
functionality keeping
in mind the shape
and materials used
in the packaging
design

Does not apply to:
packaging design
protected by design
rights like
international
agreements or
shape trademarks

harmonization standards for packaging
minimization including maximum weight
and volume limits in addition to wall
thickness for common packaging types
and maximum empty space ratio of

50 % for grouped packaging

January 2030

a) packaging design must reduce the
weight and volume of packaging to the
minimum necessary while ensuring the
function of the product

b) packaging with characteristics
designed to increase the perceived
volume of the product without
compliance with performance criteria will
not be allowed
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and packaged
product benefits
from a geographical
indication protected
under Union Law

Article 11 - Packaging which is
Reusable considered reusable
packaging will have a minimum

number of rotations

February 2027

a minimum number of rotations will be
established for reusable packaging
while keeping hygiene and other
requirements for example logistics in
mind

(European Union, 2025)

Appendix 2. Interview questions for suppliers in English and

Finnish

1) Could you introduce yourself? What is your position in the company?

How long have you been working in this role?

Voisitko kertoa hiukan itsestasi? Mika on ty6tehtavasi yrityksessa? Kuinka kauan

olet tyoskennellyt kyseisessa roolissa?

2) Could you give a brief description of the company?

Voisitko kertoa lyhyesti yrityksesta, jossa tydskentelet?

3) Is sustainability a core value for the company? How is it visible and how

Is it monitored within the company?

Onko vastuullisuus yksi yrityksen arvoista? Miten se nakyy ja miten sita seurataan

yrityksen toiminnassa?

4) How do you see packaging materials being impacted by sustainability

requirements?

Miten ndet kestavyysvaatimusten vaikuttavan pakkausmateriaaleihin?

5) With upcoming regulations like the Packaging and Packaging Waste

Regulation (PPWR), how do you see display materials being impacted?
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Miten néaet tulevien saadosten, kuten Packaging and Packaging Waste Regulation
(PPWR), vaikuttavan esittelymateriaaleihin?

6) What do you see as the main points of difficulty for display material

sustainability?

Mitk&a ovat mielestasi esittelymateriaalien vastuullisuuden haasteet?
7) What should sustainable development focus on?

Mihin kestavan kehityksen tulisi keskittya esittelymateriaaleissa?

8) How do you see the future of displays? What sustainable solutions could

your company provide?
Millaisena néet esittelymateriaalien tulevaisuuden? Millaisia vastuullisia ratkaisuja

yrityksesi voisi tarjota?

Appendix 3. Interview questions for key account management

sales promotion team in English and Finnish

1) Could you introduce yourself? What is your position in the case

organization?
Voisitteko esitella itsenne? Mika on tydtehtavasi organisaatiossa?

2) Specifically in your position, how are the case organization’s

sustainability values visible?
Eritoten sinun roolissasi, miten organisaation kestavyysarvot nékyvat sinulle?
3) Could you explain the current POS material process?

Voisitteko kuvailla tamén hetkista POS esittelymateriaaliprosessia?
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4) With upcoming sustainability legislation do you see display materials

being impacted?
Miten néaet tulevien vastuullisuuteen keskittyvien saadosten vaikuttavan
esittelymateriaaleihin?

5) What do you see as the main points of difficulty for display material

sustainability?

Mitk&a ovat mielestasi esittelymateriaalivastuullisuuden kipukohdat?
6) What should sustainable development focus on?

Mihin esittelymateriaalien kestavan kehityksen tulisi keskittya?

7) How do you see the future of displays? What sustainable solutions would

you recommend?
Millaisena néet esittelymateriaalien tulevaisuuden? Mita vastuullisia ratkaisuja

ehdottaisit?

Appendix 4. Interview questions for key account management

sales promotion team in English and Finnish

1) Could you introduce yourself? What is your position in the case

organization?
Voisitteko esitelld itsenne? Mika on tydtehtavasi organisaatiossa?

2) Specifically in your position, how are the case organization’s

sustainability values visible?

Eritoten sinun roolissasi, miten organisaation kestavyysarvot nékyvat sinulle?
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3) With upcoming sustainability legislation do you see display materials

being impacted?
Miten néaet tulevien vastuullisuuteen keskittyvien saadosten vaikuttavan
esittelymateriaaleihin?

4) What do you see as the main points of difficulty for display material

sustainability?

Mitk&a ovat mielestasi esittelymateriaalivastuullisuuden kipukohdat?
5) What should sustainable development focus on?

Mihin esittelymateriaalien kestavan kehityksen tulisi keskittya?

6) How do you see the future of displays? What sustainable solutions would

you recommend?
Millaisena néet esittelymateriaalien tulevaisuuden? Mita vastuullisia ratkaisuja

ehdottaisit?



