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The article examines the integration of the circular economy busi-
ness model into the packaging industry and analyses the integra-
tion of circular economy principles into the model of a functioning 
EU packaging company. The  main objective is to offer adaptable 
solutions for the integration of the principles of the circular econ-
omy into the EU packaging company and the business models of 
other companies in the sector. The first part of this article provides 
an analysis of the  scientific literature on circular economy prin-
ciples, the models used, the identification and review of the basic 
principles of the circular economy, and the assessment of the main 
driving and limiting factors. When analysing the models applied, 
the  one most suitable for enterprises in the  field of packaging 
production is selected, thus creating a  solid theoretical basis for 
the  further integration of the  principles of the  circular economy 
into the  company’s operating model. The  second part analyses 
the  innovations that integrate the principles of the circular econ-
omy into the EU packaging company’s business model. The goal is 
to find out what is important for customers in this sector and what 
is valued by the company’s employees and management. The third 
part of the article describes the results of the empirical study.
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INTRODUCTION

The global economy has long operated based 
on the  linear flow of resources called the  ‘take, 
make, dispose’ model, where raw materials are 
extracted, transformed into products, and fi-
nally discarded as waste. However, driven by 
growing concerns about environmental protec-
tion, resource scarcity, economic inefficiency 
and a growing awareness that the current mod-
el is unsustainable in the  long term, the  tran-
sition from the  traditional linear economy to 
the  circular economy (CE) has recently been 

increasingly emphasised and noticed. The quote 
from the American environmentalist and busi-
nessman [1] ‘we steal from the future, sell it in 
the  present, and call it GDP’ (gross domestic 
product) clearly emphasises the  short-sighted-
ness of a  linear economy when the  long-term 
impact on the  environment and future genera-
tions is not taken into account in pursuit of im-
mediate economic gains.

The concept of the circular economy focuses 
on eliminating waste, promoting recycling, and 
restoring natural systems for environmental and 
economic sustainability [2]. Several factors and 
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criteria are identified that influence the applica-
tion of circular economy principles in business 
and society, with economic incentives playing an 
important role, as circular practices can lead to 
cost savings, more efficient use of resources, and 
increased competitiveness [3]. Favourable regu-
lations and government policies often encourage 
a shift towards circularity when consumers stim-
ulate market demand by preferring sustainable 
and environmentally friendly products and ser-
vices [4]. The practical implementation of circu-
lar economy principles is driven by technological 
advances and innovation in recycling, material 
recovery, and sustainable design  [5]. Collab-
oration between all stakeholders, including 
businesses, researchers, governments and com-
munities, is important in achieving a collective 
outcome, which promotes knowledge sharing 
and paves the way for successful deployment [6]. 
Similarly, environmental considerations such as 
reducing pollution and conserving natural re-
sources are key factors driving the adoption of 
circular economy principles, balancing econom-
ic interests with ecological sustainability [7].

Circular economy models significantly differ 
from conventional business models, which take 
a resource-intensive and waste-management ap-
proach. The conventional business model often 
emphasises the  linear ‘take-make-dispose’ ap-
proach where resources are extracted, products 
are produced, used, and then discarded as waste, 
resulting in significant environmental degra-
dation. Meanwhile, circular economy models 
prioritise sustainability by focusing on mini-
mising reducing waste and extending the life of 
products and materials. They promote recycling, 
reuse, and re-manufacturing practices, there-
by reducing resource consumption, energy use 
and pollution. Compared to the  conventional 
linear model, circular economy models empha-
sise a  more sustainable and environmentally 
friendly approach, encouraging companies to 
design products with durability and reparability 
in mind [8]. The transition to the circular econ-
omy faces a  number of challenges: promoting 
systemic change, addressing short-term eco-
nomic issues, dealing with imperfect markets 
and regulatory issues, overcoming social factors, 
securing financing, and harmonising proce-
dures. The properties of plastics, the complexity 

of products, the  degradation of quality over 
time, and the difficulties in developing truly bio-
degradable plastics pose particular challenges 
for recycling and reusing plastics in the  circu-
lar economy [7]. The circular economy is good 
for business by influencing sustainability and 
profits, encouraging resource-efficient practices 
and cost savings such as reusing and recycling 
materials, and reducing waste and waste dispos-
al costs. It also ensures that companies comply 
with environmental rules, pay lower taxes, avoid 
fines, and increase their reputation among en-
vironmentally conscious people. The  transition 
to the circular economy is not only a necessity 
but also a viable route to a more sustainable and 
prosperous future.

THE CONCEPT, SIGNIFICANCE, AND 
PRINCIPLES OF THE CIRCULAR 
ECONOMY

Growing environmental concerns, resource scar-
city, economic inefficiency, and the growing re-
alisation that the current model of the tradition-
al linear economy is unsustainable require a shift 
towards the circular economy. While the  linear 
model argues that products are discarded or 
stored at the end of their life cycle, the circular 
economy model is based on a new approach [9]. 
Figure 1 provides a comparison between the lin-
ear model and the circular economy model.

The concept of the  circular economy was 
introduced by Stahel  [10], one of the  pioneers 
of the  circular economy, who argued that it is 
necessary to move towards a  model that uses 
recycling and remanufacturing strategies that 
maximise resource values by using resources for 
as long as possible and minimising waste  [10]. 
The  transition to a  circular economy, sustaina-
ble consumption, and repetitive production is 
a win-win situation for companies, the environ-
ment, and individuals [7].

In 2010, Ellen MacArthur, a  former sail-
or, founded the  Ellen MacArthur Foundation, 
which focuses on promoting the concept of CE 
worldwide. The  foundation’s 2013 report, To-
wards the  Circular Economy, sets out the  prin-
ciples, strategies, and innovations of the Green 
Economy, promotes collaboration between busi-
ness and science, and plays a key role in creating 
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Fig. 1. Linear economy vs. circular economy

the  conditions for the  prosperity of the  Green 
Economy, including the role of policymakers and 
business leaders. The linear production approach 
is based on the unsustainable ‘take-make-dispose’ 
model, while the  circular economy is based on 
the continuous circulation and transformation of 
materials to reduce waste [11, 12].

There is no single definition of the  circular 
economy, and many different explanations ex-
ist in the world of research and literature. These 
explanations have evolved over time and fo-
cus on different aspects [13, 14]. Table 1 shows 
the trends in definitions of the circular economy.

With a  focus on optimising supply chains 
and processes, CE is seen as a  closed material 
cycle strategy that increases cost-effectiveness 
by increasing firms’ added value and reducing 
environmental impacts  [15, 16]. McDonough 
and Braungart [17] highlight the importance of 
the  product design phase, where products are 
developed to be reused or returned to the envi-
ronment in a way that benefits ecosystems and 
eliminates waste. 

Some scholars identify key elements of CE, 
such as eco-design of natural resources, recycling, 
optimisation and waste minimisation [13, 19, 20], 
linking them to environmental and resource con-
siderations. Others emphasise the  economic di-
mension of CE, through an economic framework 
dependent on business models that replace the tra-
ditional ‘end-of-life’ concept with resource reduc-
tion strategies and highlighting the  potential for 
economic transformation in the future [13, 21, 23].

The European Commission defines CE as an 
engine for economic growth [22], with a focus on 
digital technologies, customer relations, the shar-
ing economy, dematerialisation, and economic 
development. According to the  European Par-
liament  [24], CE is a  model of production and 
consumption that promotes sustainability and 
extends the life cycle of products by sharing, rent-
ing, reusing, repairing, refurbishing, and recy-
cling materials  [24]. Some researchers point out 
the  importance of integration of circular econo-
my principles with digital technologies [25]. 

The Ellen MacArthur Foundation  [18] has 
promoted and developed the  concept of CE 
globally, and their proposed definition of CE 
is the most popular and widely used, as it takes 
a broader approach, defining CE as an industrial 
system that is deliberately designed to be restor-
ative and regenerative, with a  focus on renew-
able energy sources, non-toxic materials, and 
waste disposal.

Coelho et al.  [8], Svanes et al.  [26] point out 
that the  packaging industry still operates on 
a linear model where packaging is designed, pro-
duced, consumed and discarded, and generates 
significant amounts of waste  [8, 26]. Modern 
packaging is designed to protect products during 
distribution, storage, transport, sale, use, and re-
use, but the  linear consumption model has also 
contributed to environmental problems [27, 28]. 
Plastics are widely used in the packaging indus-
try, and recently their global consumption has 
been growing exponentially  [29], but recycling 
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Ta b l e  1 .  Definitions of the circular economy (CE)

Year Definition References

2008
CE express the implementation of closed loops of materials that generates the achievement 
of an increased economic efficiency, adds value to businesses, and reduces the  environ-
mental impact

[15]

2009
Considering CE as closed-loop supply chains, it has to be viewed as an innovative path to 
create value over the whole life cycle of the product. Furthermore, reverse logistics proces-
ses, through redesigning and dematerialising of products, estimate process flows.

[16]

2009

In the book Cradle to Cradle: Remaking the Way We Make Things, the authors present the con-
cept of the circular economy as a system inspired by natural processes, where products are 
designed with materials that can be continuously reused or returned to the environment in 
a way that nourishes ecosystems and eliminates waste.

[17]

2013
A circular economy is one that is restorative and regenerative by design and aims to keep 
products, components, and materials at their highest utility and value at all times, distin-
guishing between technical and biological cycles. 

[18]

2016
CE is a way to optimise the use of resources, add value, regenerate wastes, and increase 
both corporate and consumer responsibility. In other words, it accomplishes the  goal of 
sustainability.

[19]

2018
The CE notion embraces optimisation of natural resources, reusing and recycling them in 
production processes, eco-design of products, waste minimisation, and the  extension of 
their end of life.

[20]

2018
CE is an economic system based on business models which replace the end-of-life concept 
with reducing, alternatively reusing, recycling and recovering materials in production/dis-
tribution and consumption processes.

[21]

2020

Innovative models based on a  closer relationship with customers, mass customisation, 
the  sharing and collaborative economy, and powered by digital technologies, such as 
the internet of things, big data, blockchain and artificial intelligence, will not only accelerate 
circularity but also the dematerialisation of our economy and make Europe less dependent 
on primary materials.

[22]

2020
CE can be considered as an enabler of economic, environmental, societal benefits. This is 
due to the adoption of recovery, reuse, recycling, sharing and collaboration practices which 
redefine the corporate business model.

[23]

2023
The circular economy is a model of production and consumption, which involves sharing, 
leasing, reusing, repairing, refurbishing and recycling existing materials and products as 
long as possible. In this way, the life cycle of products is extended.

[24]

rates remain low, resulting in significant environ-
mental pollution [30]. Zhu et al. [28] emphasised 
the significant role of packaging design as an im-
portant part of the  circular economy model in 
addressing the aforementioned issues, as it affects 
materials, production processes, and end-of-life 
options [28].

The European Union (EU) has created a  le-
gal basis for promoting the  circular economy, 
which is set out in the  Waste Framework Di-
rective and the  Circular Economy Action Plan, 
which emphasise waste reduction, efficient use 
of resources, and sustainable production and 
consumption models  [31]. Circularity practic-
es have reduced waste generation and improved 

recycling rates for municipal waste and packag-
ing waste in the EU [3]. The transition to the cir-
cular economy predicts economic benefits, cost 
savings, and increased GDP  [32], fostering job 
creation and innovation that boost overall eco-
nomic growth [33]. The circular economy in line 
with the UN Sustainable Development Goals, and 
the Paris Climate Agreement is a very important 
European policy direction [34].

In the  scientific literature, the  three main 
principles of circular economy  –  3R  –  are often 
found  [7, 11], which consist of three steps: re-
duction, which aims to reduce the  amount of 
energy consumed and generated waste, through 
the  improvement of production efficiency and 
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processes; secondary use, when the aim is not to 
classify products or their parts as waste, but re-
use according to the  original purpose; recycling, 
when waste is processed into products or second-
ary materials, depending on the existing or a new 
purpose.

According to Amudjie et al.  [11], research 
has revealed that the application of the 3R model 
alone does not solve all the  problems of recur-
rent waste on the environment, and to encourage 
further development, an extended model, the 6R 
model, has been introduced, which includes re-
use, recycling, repurposing, remaking, reducing, 
and recovery and is applicable in the  manufac-
turing industry  [35]. Meanwhile, the  9R mod-
el has been proposed for the  logistics industry, 
which includes the  refusal to use excess of raw 
materials, reduction, reuse, repair, refurbishing, 
remanufacturing, repurpose, recycling and ener-
gy recovery [36]. He also presented the 5R model 
(Rethink, Reduce, Reuse, Repair, Recycle) for im-
plementation in the  construction industry  [11]. 
In addition, Potting et al. [37]) presented the 10R 
model that tracks product chain innovation and 
includes recovery, recycling, reuse, remanufac-
turing, renewal, repair, reuse, reduction, revi-
sion, and abandonment. The  latest proposal for 
the  eleventh R found in the  scientific literature 
created the 11R model, which includes recovery, 
recycling, reuse, remanufacture, renewal, repair, 
reuse, reduction, revision, abandonment and re-
placement [11].

The Ellen MacArthur Foundation  [18] also 
provided definitions of key CE principles that 
provide a framework for the effective implemen-
tation of CE practices across sectors and indus-
tries, through resource efficiency, waste reduc-
tion, and sustainability:
• Develop easily degradable products and reuse 

biological and technical components to elimi-
nate waste.

• Increase resilience through modularity and 
adaptability.

• Use renewable energy sources and shift taxa-
tion from work to consumption of energy and 
materials.

• Think systematically to understand the inter-
action of elements in the whole.

• Follow the  ‘waste is food’ concept by re-intro-
ducing materials into the biosphere.

• Promote the transition from technical to bio-
logical use of nutrients in materials by repeat-
edly returning them to the biosphere.
The common goal of the  different CE prin-

ciples is to rethink product life cycles, reduce 
resource consumption, promote reuse and re-
cycling, and align practices with sustainability 
goals. CE is increasingly recognised as an essen-
tial method for solving environmental problems 
and promoting economic growth.

CIRCULAR ECONOMY MODELS

CE models include a  variety of approaches to 
make traditional linear systems sustainable, re-
source-efficient, and environmentally friendly. 
These models promote strategies focused on re-
source conservation, waste reduction, and long-
term sustainability. A business model conceptu-
ally explains how business operations are carried 
out, describes how the  organisation generates, 
delivers, and captures values [38]. It is important 
to clearly formulate how values are created, deliv-
ered, and captured in closed material chains [39]. 
The  UK Resource Recovery from Waste pro-
gramme divides CE models into three categories, 
prioritising waste prevention, reuse, repair, and 
recycling, emphasising different approaches to 
achieve circularity in the economy [40]. Circular 
business models include various processes, in-
cluding design, production, optimal product use, 
value recovery, and circular process support fo-
cused on reducing waste, extending product life, 
and increasing resource efficiency [41].

Circular business models are divided into 
three types of business model innovation:

Type 1: Integrating circularity strategies into 
existing linear business models.

Type 2: Strengthening circularity strategies by 
improving existing circular business models.

Type 3: Circularity-oriented strategies, de-
velopment of entirely new business models. This 
type focuses on creating, delivering, and captur-
ing value [42].

In the  transformational period of transition 
from linear to circular systems, circular business 
models play a key role in achieving sustainabili-
ty and resource efficiency [43]. After identifying 
different types of circular business models, it was 
discovered that the  circular supply chain type 
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focuses on recycling and the  use of natural re-
sources. The use and recycling type is character-
ised by waste reduction and resource utilisation. 
The product life extension type extends the  life 
of products through durability and repairabil-
ity. Sharing platforms facilitate the  use of re-
source sharing by both the provider and the user 
and delivering products as a  service, including 
the  use of a  circular business model of leasing 
and pay-as-you-go [42].

Circular economy models cover different le-
vels, from the micro level involving companies 
and consumers, to the meso level, which includes 
ecological parks, and even to the  macro level, 
which includes entire regions and cities [44]. In 
promoting the circular economy, it is important 
to develop different production models, clean-
er production practices, and apply strategies 
for ecological consumption and efficient waste 
management at each level  [45]. Six main areas 
of integration of circular principles into busi-
ness models relevant to the  success of CE are 
distinguished: sales model, product design and 
material composition, information technology 
management, maximum use of recycled materi-
als, operational strategy, and human resources. 
The said areas contribute to the development of 
sustainable and circular business practices [46].

Looking at the  different circular economy 
models, each with their own unique character-
istics, advantages, and disadvantages, it is clear 
that choosing the right model for the packaging 
manufacturing sector requires careful consid-
eration. In particular, the model should follow 
the guiding principles set out in the section ‘The 
concept, significance, and principles of the cir-
cular economy’, which aim to rethink how prod-
ucts are made, use fewer resources, promote re-
use and recycling, and ensure that everything is 
in line with sustainability goals.

The packaging industry is an important 
player in global supply chains, and its practices 
have significant implications for sustainability, 
resource use, and waste management [8]. There-
fore, choosing the right circular economy model 
is essential in addressing the unique challenges 
and opportunities of this sector. The transition 
to the  circular economy requires a  change in 
society, technology and institutions along ex-
isting linear models, a  conceptualisation that 
includes the elements ‘social actors’, ‘networks’, 
‘technology and infrastructure’, and ‘institu-
tions’, and the  mechanisms of innovation: ‘ex-
perimentation’, ‘visioning’, ‘networking’, ‘learn-
ing’, ‘protection’, ‘resource mobilisation’, and 
‘legitimisation’ [42]. 

Fig. 2. Business model across a product lifecycle
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The practical implementation of CE business 
models differs significantly from promising theo-
retical ideas that remain undeveloped, underuti-
lised concepts, and not necessarily successful in-
novative business models [43]. There is a need to 
differentiate between circular objectives and busi-
ness models, to identify circular objectives at each 
stage of the life cycle, and to distinguish between 
the creation of successful circular business mod-
els through the creation and capture of value in 
the life cycle of the product [38].

The European Environment Agency’s  [38] 
Business Model emphasises the  sustainability 
of things throughout the  life cycle of a  product 
(Fig.  2), which is very relevant for short-lived 
products and packaging. This business model 
develops circular thinking and encourages the re-
tention of products for as long as possible in their 
life cycle by promoting reuse, repair, and recy-
cling. Businesses need to develop new methods 
or adapt the existing ones to comply with circular 
principles.

The European Environment Agency has 
made a strategic choice to apply a business mod-
el focused on advancing the circular economy in 
the  packaging industry and beyond throughout 
the  entire product lifecycle, with a  clear frame-
work for implementing and scaling up circular 
business models, the  need for innovation, and 
a clear transition towards a more sustainable and 
circular economy in Europe [38]. 

TRENDS IN THE PACKAGING 
PRODUCTION SECTOR

The results of Global Data research show that 
the  packaging industry is experiencing chang-
es in the  influence of trends, especially after 
the emergence of COVID-19. The pandemic has 
significantly changed the normal behaviour and 
procedures of both companies and consumers. 
The packaging market decreased slightly, by 1.1%, 
at the beginning of the pandemic, and it grew by 
6.2% between 2020 and 2022; Global Data pre-
dicts that the  market will continue to grow and 
until 2026 it may increase to 12.4%. Packaging is 
important not only for product protection, it is 
also used by consumers to collect and buy various 
products; according to Global Packaging Services, 
as many as 87% of markets for food and beverage 

packaging and 63% of all packaging markets fall 
into flexible and rigid plastics, which dominate 
in the market. Since 2008, market shares have re-
mained relatively stable. The industry is gradually 
getting used to using as much recycled content as 
possible, reducing the  resistance to abandoning 
plastic altogether, gradually replacing plastic with 
other materials.

According to Global Data analysts, global 
inflation is an important trend that also affects 
the  packaging industry, as 55% of global con-
sumers are very concerned about how inflation 
will affect their household budgets and are ac-
tively looking for more cost-effective alterna-
tives, which affects sales. Manufacturers are faced 
with the dilemma of whether to cover the rising 
costs themselves or pass them on to consumers. 
In 2022, there were various global disruptions 
such as climate change, the  ongoing impact of 
COVID-19, geopolitical conflicts and trade barri-
ers, exacerbated supply chain issues, which led to 
price fluctuations that were difficult for compa-
nies to manage. The industry increasingly prefers 
shorter global supply chains and greater localisa-
tion as strategies to combat rising energy prices 
and storage costs.

According to data [38], Europeans throw away 
a  huge amount of plastic waste every year and 
only 30% of all waste collected in Europe is sent 
for recycling: the rest is burned or disposed of in 
landfills. The latest set of documents adopted by 
the  EC in 2018  [48] for the  first time included 
a plastics strategy at the European level, the goal 
of which is to ensure that all plastic packaging on 
the EU market is recyclable, to reduce the amount 
of single-use plastics, and to limit the deliberate 
use of microplastics. The countries of the Europe-
an Union are gradually adapting to the ambitious 
goals of the  circular economy and the  EU plas-
tics strategy. Companies need to adapt to these 
innovations in order to become market leaders, 
as more advanced companies can quickly fill 
the gap.

A number of companies are already intro-
ducing modern recycling technologies to ensure 
high-quality secondary raw materials. The  im-
plementation of the  EU Plastics Strategy and 
the  pursuit of the  circular economy objectives 
will have a positive impact on the business sec-
tor as the plastics recycling sector will create new 
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jobs and open up more investment opportuni-
ties. The  market for green industries is forecast 
to double over the next decade, which is relevant 
for companies that are already leading the way in 
recycling and energy efficiency.

Companies, including those in the packaging 
industry, are under increasing pressure to move 
towards sustainability and environmental pro-
tection and must find solutions. Zero emissions 
have become a key objective and the companies 
involved in the  production and distribution of 
packaging, which typically generates a high car-
bon footprint per kilogram of packaging, are ac-
tively seeking strategies to significantly reduce 
their environmental impact. Forecasting future 
packaging trends, it is anticipated that the pursuit 
of sustainability will become an important pack-
aging innovation driver in the near future. Con-
sumer demand for greener packaging continues 
to grow as they become aware of the environmen-
tal impact of packaging waste.

The growing influence of e-commerce is driv-
ing innovation in packaging, which needs to be 
made of robust, reliable materials that can with-
stand the challenges of shipping and handling in 
order to meet the different requirements of online 
shopping. E-commerce retailers will also seek to 
reduce packaging waste from online shopping 
by making shipping more efficient, using more 
sustainable packaging materials and optimising 
packaging design. Personalised packaging is im-
portant as consumers are increasingly looking 
for products tailored to their individual prefer-
ences, and packaging can facilitate their search. 
This means that tailor-made packaging materials 
for specific products or industries will be created 
with personalised packaging designs, with per-
sonalised lettering or graphics.

INTEGRATING CIRCULAR ECONOMY 
PRINCIPLES INTO THE PACKAGING 
PRODUCTION SECTOR

The main role of product packaging is to ensure 
product safety  [28]. Nowadays, the  packaging 
industry is characterised by huge growth, which 
is significant for the  economy. For example, in 
Western Europe, the packaging industry accounts 
for around 2% of the total, but the sector still faces 
major challenges in terms of sustainability and 

resource efficiency [8]. The traditional linear con-
sumption model identifies a  major problem for 
the  packaging sector: the  environmental impact 
of packaging waste, in particular, plastic packag-
ing, which is the most widely used in the pack-
aging industry and whose global consumption 
has increased exponentially since the  1950s. In 
EU countries, only 34.6% of plastic packaging is 
recycled, and even around 23% of it ends up in 
landfills, compared to 25% in China and only 9% 
in the  United States. In particular, plastic pack-
aging waste is highly polluting and has negative 
environmental consequences [30].

The move towards the  circular economy 
model is seen as a potential solution to the chal-
lenges of the packaging sector by reducing waste 
and promoting reuse and recycling of materials 
to create a  more sustainable and efficient sys-
tem. The EU is promoting the  improvement of 
recycling rates by reducing waste generation and 
emphasising the  importance of packaging de-
sign that allows reuse and recycling of materi-
als [22]. Packaging design is an integral element 
of the circular economy influencing the materi-
als used in production and their further use once 
the job is done. Sustainable product design takes 
a step forward by focusing on the environmental 
impact of a product throughout its life cycle and 
is also known as eco-design, which is essential 
for circularity  [28, 49]. Sustainable manufac-
turing and economic growth require a compre-
hensive understanding of product design, man-
ufacturing methods, supply chain management, 
and logistics. In the circular economy, the stage 
of product design and packaging becomes par-
ticularly important, because at this stage deci-
sions are made that will provide an opportunity 
to plan product resources, predict the impact on 
the environment, provide an opportunity to eas-
ily repair, remanufacture, and recycle the  pro-
duct. Such decisions affect the  entire life cycle 
of the product. Thus, the product design stage is 
like the key to the operation of circular systems, 
the goal of which is to maintain the high value of 
products, their parts and materials, and to make 
them last as long as possible. The circularity of 
a product depends on its design, how it is used, 
and how it fits into the overall picture [50].

Meeting the challenges requires collaboration 
between stakeholders in the  packaging sector 
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and the application of the 6R methodology based 
on innovation [51].

For products to become an integral part of 
the  circular economy, they must be designed in 
such a  way that their materials, parts, or even 
the resulting waste can be easily integrated back 
into the system. Circular product design achieves 
this by extending the  useful life of a  product 
through methods such as maintenance, reuse, 
refurbishment, remanufacturing, and recy-
cling [52]. It is important for designers and engi-
neers to understand the materials they are work-
ing with, especially how plastic packaging will 
behave during recycling, how many times plastic 
can be recycled, whether it will lose its quality af-
ter repeated recycling and become unusable [28].

In the world of sustainable materials, it is im-
portant to understand whether simple, recyclable 
materials can replace more complex ones, such 
as composite materials, which have certain envi-
ronmental benefits but should be used only when 
necessary, in order to reduce their impact on 
the  environment  [4]. Simplifying the  packaging 
of everyday products is also important because it 
facilitates recycling and improves waste manage-
ment [34].

For the  development of the  circular econo-
my, it is important to have quality standards for 
secondary raw materials, to improve the  relia-
bility and availability of data in the field of waste 
management, and to create public information 
platforms  [53]. In order to dismantle products 
after use, the complexity of materials in products 
should be reduced and environmentally-friendly 
materials and products should be promoted, at 
the same time taking into account the principles 
of sustainable chemistry in resource manage-
ment. Information plays a key role in preventing 
the transfer of pollutants from used materials to 
recycled resources  [34]. Maintaining clean ma-
terial cycles, just as maintaining material qua-
lity and safety in recycling processes, is vital to 
the safety and economic viability of the circular 
economy. Consumers’ willingness to buy recycled 
materials depends on the properties of the mate-
rials and consumers’ trust in them, which is in 
line with EU chemicals legislation and the strate-
gy for a non-toxic environment [50].

Advances in plastics recycling require label-
ling, sorting, separation, and digitisation technol-

ogies, and product design is important in finding 
long-term solutions for difficult-to-recycle plas-
tics  [4, 28]. Financial and non-financial incen-
tives are important for companies in reducing 
initial costs and encouraging the  maturation of 
circular products  [38]. Progress in the  circular 
economy is measured by a  set of indicators re-
flecting the  transition from a  linear to a  circu-
lar business model, covering resource efficiency, 
waste management, recycling rates, circular busi-
ness models, and sustainability indicators  [37]. 
Synergies between upstream industrial recyclers, 
distributors, retailers, consumers, and waste 
collection service providers are also important 
for the  transition to the  circular economy  [54]. 
This transition requires structural changes and 
a  shift in the  mindset, behaviour, and priorities 
of the market actors  [33]. For circular economy 
models to work, they need the participation of all 
stakeholders. In the process of business model in-
novation, customers need to be involved as a key 
element for business success. This is the only way 
to ensure that the business model is aligned with 
customer values and expectations [55].

In summary, the packaging sector is facing en-
vironmental challenges stemming from its linear 
consumption pattern and plastic waste, and it is 
important to move towards the  circular econo-
my and to prioritise sustainable product design 
that easily recycles or reuses materials, involving 
stakeholders from the entire circular ecosystem. 
The  development and deployment of innovative 
technologies and financial incentives are relevant 
to the  practical implementation of the  circular 
economy. Resource efficiency, waste reduction, 
and sustainable growth are essential pillars on 
the  road to a  thriving circular economy while 
monitoring progress and strengthening commit-
ment.

RESEARCH METHODOLOGY

The aim of the empirical study was to investigate 
and identify focal economic principles that com-
panies can integrate into their current business 
models. This study aims to find out what innova-
tions are needed to integrate them into the busi-
ness model. The main objectives of this study were:

–  to assess the  relevance, benefits, potential 
risks and investment needs associated with each 
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key innovation/action based on an individual as-
sessment,

–  to identify any additional key innovation/
action that may not have been previously recog-
nised in the literature review,

– to prioritise the key innovations/actions ac-
cording to their importance and compare these 
priorities with the results of the individual assess-
ment.

Actions and approaches. The empirical study, 
which was carried out in four steps, is presented 
in Table 2.

The first phase of the  study is divided into 
six main perspectives: (1)  materials, (2)  design, 
(3) production and distribution, (4) use, (5) end-
of-life, and (6)  other. A  business model across 
the product lifecycle was selected and innovations 
relevant to packaging manufacturers were iden-
tified on the  basis of innovations published by 
the European Environment Agency in 2021 [38].

The second stage of the study involved a sur-
vey  – a  structured interview using the  Google 
Forms platform to analyse the needs of the cus-
tomers of a packaging company in an  EU coun-
try. The questionnaire consisted of nine questions, 
and respondents were asked to rate the  impor-
tance of these questions on a Likert scale from 1 
to 5, which included two negative, two positive 
and one neutral score, and which is commonly 
used to assess predefined factors [56]. 

The five Likert scale scores represent the  fol-
lowing values: 1  –  strongly negative attitude, 
2 – slightly negative attitude, 3 – neutral attitude, 
4 – slightly positive attitude, 5 – strongly positive 
attitude.

In the  third phase of the study, we sought to 
gather insights and gauge the  views of the em-
ployees of a packaging company in an EU country 

on potential innovations to achieve circular econ-
omy objectives. The  questionnaire consisted of 
18 clearly worded questions asking the respond-
ents to rate the importance of key innovations on 
a  scale of 1 to 5 and to rate the  ease of the  im-
plementation of these innovations on the  same 
scale. The Likert scale, which is commonly used 
to assess predefined factors  [56], was chosen to 
assess the importance of key innovations, and one 
open-ended question was included to allow re-
spondents to suggest their own innovative ideas.

The fourth step was to determine the view of 
the  company’s top management and owners on 
the circular economy efforts and the importance 
of key innovations. 

According to Pažėraitė et al. [57] and Žičkienė 
et al.  [58], there are no strict requirements for 
the sample size in qualitative research: it can be 
as small as three respondents, and as few as six re-
spondents can ensure at least 90% accuracy. With 
this in mind, five members of top management 
were selected for the semi-structured interviews, 
which was considered a sufficient number of re-
spondents.

RESULTS OF CUSTOMER SURVEY 
RESULTS

To find out the  attitudes towards sustainabili-
ty and whether they value suppliers that follow 
the principles of the circular economy, a question-
naire was developed to gather the views of the cus-
tomers of a packaging company in an EU country 
and was administered to the 20 largest customers, 
which account for 62% of the company’s revenue. 
Eighteen customers responded and none of them 
expressed complete indifference or disrespect for 
the  company’s provision of sustainable solutions 

Ta b l e  2 .  Steps of the empirical study 

Steps Research methodology Research methods/data

Step 1 Compilation of the most variable innovation
Systematic content analysis; comparative 
analysis of secondary data

Step 2
Researching the most important needs of the customers of 
the packaging company 

Structured interviews – survey (semi-qu-
antitative research)

Step 3
Assessing employee perceptions of key circular economy 
initiatives

Survey (quantitative research)

Step 4
Assessing the view of the company’s management on key 
initiatives to implement the circular economy

Semi-structured interviews (qualitative 
research)
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and its commitment to circular economy princi-
ples. Five respondents indicated a neutral positi-
on, indicating that this aspect may not yet be very 
important in their current activities. However, 
the vast majority of 72% of the respondents stres-
sed the  importance of sustainable solutions and 
commitment to the circular economy for a pac-
kaging company.

Customers were asked to rate the importance 
of nine different innovations for the  packaging 
company on a scale from 1 (not important) to 5 
(very important).

The survey results showed that the proposed 
innovations did not have a  significant gap, with 
the  highest initiative scoring 4.83 points and 
the  lowest one scoring 3.33 points (Fig.  3). 
The  survey gave an insight into the  innovations 
that are most important to customers, but it is 
possible that customers’ opinions may be some-
what subjective. The  most relevant innovations 
are the  following: avoiding hazardous chemicals 
that harm the  environment, promoting circular 
and eco-design, and reducing material mix by 
using homogeneous materials.

An internal staff survey was also carried out 
in the  printing department, which has a  total 
of 51 employees. Twenty-one innovations were 
proposed to the  staff, and they were asked to 
rate them in terms of their perceived impor-
tance, also on a scale of 1 (not important) to 5 
(very important). A  total of 37 staff completed 
the questionnaire. 

The results showed that the  implementa-
tion of the carbon foot print methodology was 
considered the  least important innovation. 
The  employees were asked to identify impor-

tant innovations that were not mentioned in 
the  questionnaire; only three employees had 
ideas on the use of bio-based materials that are 
more environmentally friendly, the  importance 
of educating employees on the  principles of 
the  circular economy, and a  unique suggestion 
to create a  fleet of electric vehicles that meets 
the company’s sustainability objectives.

The biggest concern expressed by eight out of 
13 employees was the financial risk of having to 
spend a  considerable amount of money to im-
plement these changes, as well as increased costs 
of production and the possible reluctance of cus-
tomers to pay more for green products.

The results of the staff survey showed a differ-
ence in their awareness of the circular economy, 
with a  clear preference for innovations to im-
prove efficiency, including investment in tech-
nology, avoidance of environmentally harmful 
chemicals, and initiatives to promote circular 
and green design practices. In implementing 
circular practices, the  staff expressed particu-
lar concern about financial risks, investment, 
increased costs, and whether customers would 
accept green products. The  employees high-
lighted the  importance of education and train-
ing, effective government tax policy, learning 
from market success stories, and cooperation 
through industry associations as possible means 
to promote circular economy principles within 
the company.

CONCLUSIONS

As the concept of the circular economy is becom-
ing popular and relevant in the  world based on 

Fig. 3. Customers rating of innovations



12 ISSN 0235-7208   eISSN 1822-8836   Olga Lingaitienė, Aušra Pažėraitė, Aurelija Burinskienė

sustainability and resource management, it aims 
at the rethinking of the life cycles of products, re-
duction of resource consumption, promotion of 
reuse and recycling, and aligning practices with 
sustainability objectives. The circular economy is 
being increasingly identified as the method that 
addresses environmental problems and stimulates 
economic growth. The  promotion and adoption 
of circular economy principles influences a num-
ber of interlinked factors and criteria that include 
addressing environmental challenges, legisla-
tive frameworks, economic incentives, innova-
tion, links to global sustainability goals, supply 
chain resilience, and international cooperation. 
The business model that is focused on fostering 
the circular economy throughout the life cycle of 
a product in the packaging industry and beyond 
is in need for innovation in different areas. There-
fore, the  article provides insights for a  compre-
hensive framework for circular implementation 
and scalability of business models that promotes 
the transition to a more sustainable and circular 
economy. After analysing the literature and based 
on the model, the article examines the main in-
novations that can be introduced within a pack-
aging company in an EU country.

With a  linear consumption model and plas-
tic waste, the  packaging sector is facing signif-
icant environmental challenges. It is important 
to ensure a  successful transition to the  circular 
economy, in particular by prioritising sustainable 
product cooperation between all stakeholders, by 
developing deeply innovative technologies, and 
attracting financial incentives that will acceler-
ate circular practices. Analysis of secondary data 
made it possible to understand how the innova-
tions described in the literature are perceived by 
customers, employees, and managers of the com-
pany, focusing on prioritisation. The  results of 
the  surveys give a  comprehensive picture of 
the adoption of the principles of the circular econ-
omy in an EU packaging company, the challenges 
and opportunities faced by the packaging manu-
facturing industry. Customers associate the most 
important innovations with environmental re-
sponsibility and sustainability, the main priorities 
are the avoidance of harmful chemicals, the pro-
motion of circular and eco-design practices, and 
the reduction of the materials mix using dispos-
able materials. This demonstrates growing aware-

ness among customers about the environmental 
impact of packaging materials and the desire to 
align their practices with the principles of the cir-
cular economy. The  different level of awareness 
of employees about the  circular economy em-
phasises the  importance of education and train-
ing in the  organisation. The  employees’ desire 
to know more about the  application of circular 
economy principles demonstrates the potential of 
internal initiatives to raise awareness and foster 
a culture of sustainability. Although the employ-
ees prefer certain innovations, they were first of 
all concerned about financial risks, investments, 
increased costs, and the  buyers’ approval of en-
vironmentally-friendly products. Overcoming 
these concerns will be very important in promot-
ing the application of circulating and sustainable 
principles in the company.

ACKNOWLEDGEMENTS

The authors are grateful to Jolita Daunorienė for 
her kind support.

Received 16 April 2024 
Accepted 5 July 2024

References

 1. Hawken P. Blessed Unrest. New York: Viking Press, 
2007.

 2. Sikdar S. Circular economy: is there anything new 
in this concept? Clean Technologies and Environ-
mental Policy. 2019. Vol. 21. No. 6. P. 1173–1175. 
doi:10.1007/s10098-019-01722-z

 3. Zhang  T. Circular Economy: Recent Advances, 
New Perspectives and Applications. London: In-
techOpen, 2021.

 4. D’Adamo  I. Adopting circular economy cur-
rent practices and future perspectives. Social 
Sciences. 2019. Vol. 8. No. 13. P. 328. https://doi.
org/10.3390/socsci8120328 

 5. Joustra J., Bessai R. Circular Composites A design 
guide for products containing composite materials 
in a circular economy. Delft: TU Delft Open, 2021. 
https://doi.org/10.34641/mg.23

 6. Wamane G. V. A ‘New deal’ for a sustainable fu-
ture: enhancing circular economy by employing 
ESG principles and biomimicry for efficiency. 

https://link.springer.com/article/10.1007/s10098-019-01722-z
https://doi.org/10.3390/socsci8120328
https://doi.org/10.3390/socsci8120328
https://doi.org/10.34641/mg.23


13 ISSN 0235-7208   eISSN 1822-8836   Olga Lingaitienė, Aušra Pažėraitė, Aurelija Burinskienė

Management of Environmental Quality. 2023. 
doi:10.1108/meq-07-2022-0189

 7. Patwa N., Sivarajah U., Seetharaman A., Sarkar S., 
Maiti K., Hingorani K. Towards a circular econ-
omy: an emerging economies context. Journal 
of Business Research. 2021. Vol. 122. P. 725–735. 
https://doi.org/10.1016/j.jbusres.2020.05.015

 8. Coelho  P.  M., Corona  B., ten Klooster  R., Wor-
rell E. Sustainability of reusable packaging – cur-
rent situation and trends. Resources, Conserva-
tion & Recycling. 2020. Vol. X. No. 6. ID. 100037. 
https://doi.org/10.1016/j.rcrx.2020.100037

 9. Georgescu  I., Kinnunen  J., Androniceanu A.-M. 
Empirical evidence on circular economy and eco-
nomic development in Europe: a panel approach. 
Journal of Business Economics and Management. 
2022. Vol.  23. No.  1. P.  199–217. https://doi.
org/10.3846/jbem.2022.16050

 10. Stahel  W.  R. The  circular economy. Na-
ture. 2016. Vol.  531. No.  7595.  P. 435–438. 
doi:10.1038/531435a

 11. Amudjie J., Agyekum K., Adinyira E., Amos-Aban-
ya S., Botchway E. A. Implementing the principles 
of circular economy in the construction industry: 
exploratory and confirmatory factor analyses of 
strategies. Construction Innovation. 2023. Vol. 23. 
No. 4. https://doi.org/10.1108/ci-10-2022-0270

 12. Heyes G., Sharmina M., Mendoza J. M. F., Galle-
go-Schmid A., Azapagic A. Developing and im-
plementing circular economy business models in 
service-oriented technology companies. Journal 
of Cleaner Production. 2018. Vol. 177. P. 621–632. 
https://doi.org/10.1016/j.jclepro.2017.12.168

 13. Alhawari O., Awan U., Bhutta M. K. S., Ülkü M. A. 
Insights from circular economy literature: a  re-
view of extant definitions and unravelling paths to 
future research. Sustainability. 2021. Vol. 13. No. 2. 
ID. 859. https://doi.org/10.3390/su13020859

 14. Ciliberto C., Szopik‐Depczyńska K., Tarczyńska‐
Łuniewska M., Ruggieri A., Ioppolo G. Enabling 
the circular economy transition: a sustainable lean 
manufacturing recipe for Industry  4.0. Business 
Strategy and the Environment. 2021. Vol. 30. No. 7. 
P. 3255–3272. https://doi.org/10.1002/bse.2801

 15. Geng  Y., Doberstein  B. Developing the  circular 
economy in China: challenges and opportunities 
for achieving ‘leapfrog development’. Internation-
al Journal of Sustainable Development and World 

Ecology. 2008. Vol. 15. No. 3. P. 231–239. https://
doi.org/10.3843/SusDev.15.3:6

 16. Guide V. D. R., Van Wassenhove L. N. The evo-
lution of closed-loop supply chain research. Op-
erations Research. 2009. Vol. 57. No. 1. P. 10–18. 
https://www.jstor.org/stable/25614727 

 17. McDonough W., Braungart M. Cradle to Cradle: 
Remaking the Way We Make Things. London: Vin-
tage Books, 2009.

 18. MacArthur  E. Towards the  circular economy. 
Journal of Industrial Ecology. 2013. Vol. 2. No. 1. 
P. 23–44.

 19. Ghisellini P., Cialani C., Ulgiati S. A review on cir-
cular economy: the expected transition to a bal-
anced interplay of environmental and economic 
systems. Journal of Cleaner Production. 2016. 
Vol.  114. P.  11–32. https://doi.org/10.1016/j.jcle-
pro.2015.09.007

 20. Kalmykova Y., Sadagopan M., Rosado L. Circular 
economy – from review of theories and practic-
es to development of implementation tools. Re-
sources, conservation and recycling. 2018. Vol. 135. 
P. 190–201. doi:10.1016/j.resconrec.2017.10.034

 21. Kirchherr  J., Piscicelli  L., Bour  R., Kos-
tense-Smit E., Muller J., Huibrechtse-Truijens A., 
Hekkert M. Barriers to the circular economy: evi-
dence from the European Union (EU). Ecological 
Economics. 2018. Vol. 150. P. 264–272. https://doi.
org//10.1016/j.ecolecon.2018.04.028

 22. Ellen MacArthur Foundation. The  European 
Circular Economy Action Plan. 2020. https://cir-
culareconomy.europa.eu/platform/sites/default/
files/eu-case-study-june2020-en.pdf

 23. Moktadir M. A., Kumar A., Ali S. M., Paul S. K., 
Sultana  R., Rezaei  J. Critical success factors for 
a  circular economy: implications for business 
strategy and the  environment. Business Strat-
egy and the  Environment. 2020. Vol.  29. No.  8. 
P. 3611–3635. https://doi.org/10.1002/bse.2600

 24. European Parliament. Circular economy: defi-
nition, importance and benefits. Brussels, 2023. 
https://www.europarl.europa.eu/news/en/
headlines/economy/20151201STO05603/circu-
lar-economy-definition-importance-and-benefits

 25. Khan  S.  A.  R., Shah  A.  S.  A., Yu  Z., Tanvee  M. 
A  systematic literature review on circular econ-
omy practices: challenges, opportunities and 

https://doi.org/10.1016/j.jbusres.2020.05.015
https://doi.org/10.1016/j.rcrx.2020.100037
https://doi.org/10.3846/jbem.2022.16050
https://doi.org/10.3846/jbem.2022.16050
https://www.nature.com/articles/531435a
https://doi.org/10.1108/ci-10-2022-0270
https://doi.org/10.1016/j.jclepro.2017.12.168
https://doi.org/10.3390/su13020859
https://doi.org/10.1002/bse.2801
https://doi.org/10.3843/SusDev.15.3:6
https://doi.org/10.3843/SusDev.15.3:6
https://www.jstor.org/stable/25614727
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1016/j.resconrec.2017.10.034
https://doi.org//10.1016/j.ecolecon.2018.04.028
https://doi.org//10.1016/j.ecolecon.2018.04.028
https://circulareconomy.europa.eu/platform/sites/default/files/eu-case-study-june2020-en.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/eu-case-study-june2020-en.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/eu-case-study-june2020-en.pdf
https://doi.org/10.1002/bse.2600
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definitio
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definitio
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definitio


future trends. Journal of Entrepreneurship in Emerging 
Economies. 2022. Vol. 14. No. 5. P. 754–795.  https://doi.
org/10.1108/JEEE-09-2021-0349

 26. Svanes E., Vold M., Møller H., Pettersen M. K., Lars-
en  H., Hanssen  O.  J. Sustainable packaging design: 
a holistic methodology for packaging design. Packaging 
Technology & Science. 2010. Vol. 23. No. 3. P. 161–175. 
https://doi.org/10.1002/pts.887

 27. Azzi  A., Battini  D., Persona  A., Sgarbossa  F. Packag-
ing design: general framework and research agenda. 
Packaging Technology & Science. 2012. Vol. 25. No. 8. 
P. 435–456. https://doi.org/10.1002/pts.993

 28. Zhu Z., Liu W., Ye S., Batista L. Packaging design for 
the circular economy: A systematic review. Sustainable 
Production and Consumption. 2022. Vol. 32. P. 817–832. 
https://doi.org/10.1016/j.spc.2022.06.005

 29. Rhodes C. J. Plastic pollution and potential solutions. 
Science Progress. 2018. Vol. 101. No. 3. P. 207–260.

 30. Plastics Europe. Plastics  –  The  Facts 2021. Brussels, 
2022. https://plasticseurope.org/knowledge-hub/plas-
tics-the-facts-2021/

 31. The European Parliament and the Council of the Euro-
pean Union. Directive (EU) 2018/852 of the European 
Parliament and of the Council of 30 May 2018. Brussels, 
2018. https://eur-lex.europa.eu/legal-content/EN/TX-
T/?uri=celex%3A32018L0852

 32. Sverko Grdic Z., Krstinic Nizic M., Rudan E. Circular 
economy concept in the context of economic develop-
ment in EU countries. Sustainability. 2020. Vol.  12. 
No. 7. ID 3060. https://doi.org/10.3390/su12073060

 33. Amato  A. The  Circular Economy Challenge: Towards 
a Sustainable Development. Basel: MDPI – Multidisci-
plinary Digital Publishing Institute, 2022. https://doi.
org/10.3390/su14063458 

 34. Lehmann  H., Hinske  C., de Margerie  V., Nikolo-
va  A.  S. Impossibilities of the  Circular Economy. 
New York: Taylor & Francis, 2022. https://doi.
org/10.4324/9781003244196 

 35. Geissdoerfer  M., Savaget  P., Bocken  N.  M.  P., Hult-
ink  E.  J. The  circular economy  –  a  new sustainabil-
ity paradigm? Journal of Cleaner Production. 2017. 
Vol. 143. P. 757–768. doi: 10.1016/j.jclepro.2016.12.048

 36. VanBuren  N., Demmers  M., Heijden  R.  V., Witlox  F. 
Towards a circular economy: the role of Dutch logistics 
industries and governments. Sustainability. 2016. Vol. 8. 
No. 7. ID 647. https://doi.org/10.3390/su8070647

 37. Potting  J., Hekkert  M.  P., Worrell  E., Hanemaaijer  A. 
Circular economy: measuring innovation in the  pro-
duct chain. Netherlands: PBL Netherlands Assessment 
Agency, 2017. https://dspace.library.uu.nl/bitstream/

handle/1874/358310/Circular.pdf?sequence=3&isAl-
lowed=y 

 38. European Environment Agency. Business Models in 
a  Circular Economy. Copenhagen  K, 2021. https://
www.eionet.europa.eu/

 39. Chen  C.-W. Improving circular economy business 
models: opportunities for business and innovation: 
a new framework for businesses to create a  truly cir-
cular economy. Johnson Matthey Technology Review. 
2020. Vol. 64. No. 1. P. 48–58. https://doi.org/10.1595/2
05651320X15710564137538

 40. Velenturf A. P. M., Purnell P. Principles for a sustain-
able circular economy. Sustainable Production and 
Consumption. 2021. Vol. 27. P. 1437–1457. https://doi.
org/10.1016/j.spc.2021.02.018

 41. European Investment Bank. The  EIB Circular Econo-
my Guide: Supporting the Circular Transition. Luxem-
bourg, 2020. https://www.eib.org/attachments/lucal-
li/20230140_the_eib_circular_economy_guide_en.pdf

 42. Susur E., Engwall M. A transitions framework for cir-
cular business models. Journal of Industrial Ecology. 
2023. Vol. 27. No. 1. P. 19–32. doi:10.1111/jiec.13363

 43. Rossi  J., Pellegrini  M. Overcoming the  main barriers 
of circular economy implementation through a  new 
visualization tool for circular business models. Sus-
tainability. 2019. Vol. 11. No. 23. ID 6614. https://doi.
org/10.3390/su11236614

 44. de Padua Pieroni M., McAloone T., Pigosso D. Business 
model innovation for circular economy: integrating 
literature and practice into a conceptual process mod-
el. Proceedings of the Design Society, 2019, Cambridge: 
Cambridge University Press. Vol. 1. No. 1. P. 2517–2526. 
https://doi.org/10.1017/dsi.2019.258

 45. de Mattos C., de Albuquerque T. Enabling factors and 
strategies for the transition toward a circular economy 
(CE). Sustainability. 2018. Vol.  10. No.  12. ID  4628. 
https://doi.org/10.3390/su10124628

 46. Laubscher M., Marinelli T. Integration of Circular Econ-
omy in Business. Conference: Going Green – Care innova-
tion, 2014, Vienna, Austria. doi:10.13140/2.1.4864.4164

 47. Global Data. Innovation in Packaging. London, 2023. 
https://www.globaldata.com/industries-we-cover/
packaging/

 48. Europos Komisija. Europinė plastikų žiedinė-
je ekonomikoje strategija. Strasbūras, 2018. https://
eur-lex.europa.eu/resource.html?uri=cellar:2d-
f5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0009.02/
DOC_1&format=PDF 

 49. Hollander M. C., Bakker C. A., Hultink E.  J. Product 
design in a circular economy: development of a typol-
ogy of key concepts and terms. Journal of Industrial 

https://doi.org/10.1108/JEEE-09-2021-0349
https://doi.org/10.1108/JEEE-09-2021-0349
https://doi.org/10.1002/pts.887
https://doi.org/10.1002/pts.993
https://doi.org/10.1016/j.spc.2022.06.005
https://plasticseurope.org/knowledge-hub/plastics-the-facts-2021/
https://plasticseurope.org/knowledge-hub/plastics-the-facts-2021/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32018L0852
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32018L0852
https://doi.org/10.3390/su12073060
https://doi.org/10.3390/su14063458
https://doi.org/10.3390/su14063458
https://doi.org/10.4324/9781003244196
https://doi.org/10.4324/9781003244196
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.3390/su8070647
https://dspace.library.uu.nl/bitstream/handle/1874/358310/Circular.pdf?sequence=3&isAllowed=y
https://dspace.library.uu.nl/bitstream/handle/1874/358310/Circular.pdf?sequence=3&isAllowed=y
https://dspace.library.uu.nl/bitstream/handle/1874/358310/Circular.pdf?sequence=3&isAllowed=y
https://www.eionet.europa.eu/
https://www.eionet.europa.eu/
https://doi.org/10.1595/205651320X15710564137538
https://doi.org/10.1595/205651320X15710564137538
https://doi.org/10.1016/j.spc.2021.02.018
https://doi.org/10.1016/j.spc.2021.02.018
https://www.eib.org/attachments/lucalli/20230140_the_eib_circular_economy_guide_en.pdf
https://www.eib.org/attachments/lucalli/20230140_the_eib_circular_economy_guide_en.pdf
https://doi.org/10.1111/jiec.13363
https://doi.org/10.3390/su11236614
https://doi.org/10.3390/su11236614
https://doi.org/10.1017/dsi.2019.258
https://doi.org/10.3390/su10124628
https://www.researchgate.net/publication/270207909_Integration_of_Circular_Economy_in_Business
https://www.globaldata.com/industries-we-cover/packaging/
https://www.globaldata.com/industries-we-cover/packaging/
https://eur-lex.europa.eu/resource.html?uri=cellar:2df5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0009.02/DOC_
https://eur-lex.europa.eu/resource.html?uri=cellar:2df5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0009.02/DOC_
https://eur-lex.europa.eu/resource.html?uri=cellar:2df5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0009.02/DOC_
https://eur-lex.europa.eu/resource.html?uri=cellar:2df5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0009.02/DOC_


Ecology. 2017. Vol.  21. No.  3. P.  517–525. https://doi.
org/10.1111/jiec.12610

 50. European Environment Agency. Circular by Design. 
Copenhagen K, 2017. https://www.eea.europa.eu/pub-
lications/circular-by-design

 51. Istudor N., Dumitru I., Filip A., Stancu A., Rosca M. I., 
Canda  A. Integration of circular economy principles 
in consumer behaviour for electrical and electronic 
equipment. Amfiteatru Economic. 2023. Vol. 25. No. 62. 
P. 48–62. doi:10.24818/EA/2023/62/48

 52. Zeb A., Kortelainen J. Circular Design, State of the Art 
Review: Technical Design Point of View. Espoo: VTT 
Technical Research Centre of Finland, 2021. https://
cris.vtt.fi/files/43471767/VTT_R_01229_20.pdf 

 53. Tambovceva T., Titko J. Introduction to Circular Econo-
my. Riga: Ekonomikas un kulturas augstskola, 2020.

 54. Garza-Reyes  J.  A., Kumar  V., Batista  L., Cherrafi  A., 
Rocha-Lona  L. From Linear to Circular Manufac-
turing Business Models. Vol.  3. Bradford, West York-
shire: Emerald Publishing Limited, 2019. https://doi.
org/10.1108/JMTM-04-2019-356 

 55. Harmaala M.-M. Transition from linear to circular busi-
ness models with service design methodology to drive 
innovation and growth. Haaga-Helia University of 
Applied Sciences: eSignals Research. 2021. https://es-
ignals.fi/research/en/2021/02/22/transition-from-lin-
ear-to-circular-business-models-with-service-de-
sign-methodology-to-drive-innovation-and-growth/

 56. Choi J. Y., Lee J. H., Sohn S. Y. Impact analysis for na-
tional R&D funding in science and technology using 
quantification method II. Research Policy. 2009. Vol. 38. 
No. 10. P. 1534–1544. doi:10.1016/j.respol.2009.09.005

 57. Pažėraitė  A., Bobinaitė  V., Galinis  A., Lekavičius  V. 
Combined effects of energy sector development: as-
sessing the  impact on research and innovation. Jour-
nal of Cleaner Production. 2021. Vol. 281. ID 124682. 
https://doi.org/10.1016/j.jclepro.2020.124682 

 58. Žičkienė  A., Morkunas  M., Volkov  A., Balezentis  T., 
Štreimikienė  D., Šiksnelytė-Butkienė  I. Sustainable 
energy development and climate change mitigation at 
the  local level through the  lens of renewable energy: 
evidence from Lithuanian case study. Energies. 2022. 
Vol. 15. No. 3. ID 980. doi:10.3390/en15030980

Olga Lingaitienė, Aušra Pažėraitė, Aurelija Burinskienė

ŽIEDINIO VERSLO MODELIO INTEGRAVIMAS Į 
PAKUOČIŲ PRAMONĘ

Santrauka
Straipsnyje nagrinėjamas žiedinės ekonomikos verslo mo-
delio integravimas į pakuočių pramonę ir žiedinės eko-
nomikos principų įtraukimas į veikiančios ES pakavimo 
įmonės modelį. Pagrindinis tikslas – pasiūlyti pritaikomus 
sprendimus dėl žiedinės ekonomikos principų integravimo 
į ES pakavimo įmonę bei kitų to sektoriaus įmonių veiklos 
modelius. 

Pirmąją šio darbo dalį sudaro mokslinės literatūros 
analizė apie žiedinės ekonomikos principus, taikomus mo-
delius bei nustatomi ir apžvelgiami pagrindiniai žiedinės 
ekonomikos principai, įvertinami pagrindiniai skatinantys 
ir ribojantys veiksniai. Analizuojant taikomus modelius, 
parenkamas labiausiai tinkantis modelis pakuočių gamybos 
srities įmonėms, sukuriant tvirtą teorinį pagrindą tolesniam 
žiedinės ekonomikos principų integravimui į įmonės veik-
los modelį.

Antrojoje dalyje analizuojamos inovacijos, galinčios pri-
sidėti prie žiedinės ekonomikos principų integravimo į ES 
pakavimo įmonės veiklos modelį. Siekiama išsiaiškinti, kas 
svarbu šio sektoriaus klientams, ką vertina įmonės darbuo-
tojai ir vadovybė. Trečiojoje dalyje aprašomi tyrimo rezulta-
tai. Straipsnis baigiamas išvadomis.

Raktažodžiai: žiedinė ekonomika, verslo modelis, pa-
kavimo pramonė, atliekos, plastikas 
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