MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
Kyiv National University of Technologies and Design

ART AND DESIGN

Volume 9, No. 3

Established in 2017
Issued quarterly

2026



MIHICTEPCTBO OCBITU | HAYKU YKPATHHU
KuiBCbKMA HaLiOHaZIbHUIM YHIBEpCUTET TEXHO/Oril Ta Au3alHy

ART AND DESIGN

Tom 9, N2 3

3acHoBaHuK y 2017 poui
Bupaerbca 4oTUPU pas3u Ha pikK

2026



ISSN 2617-0272

DOI: 10.30857/2617-0272.2026.2
e-ISSN 2617-0280

Publisher:
Kyiv National University of Technologies and Design

Recommended for printing and distribution
via the Internet by the Academic Council
of Kyiv National University of Technologies and Design
(Minutes No. 2 of September 30, 2026)

State Registration:

Media identifier R30-05424
Decision of the National Council of Television
and Radio Broadcasting of Ukraine No. 2520 dated 08.08.2024

The scientific journal is included in category «B»
of the List of scientific specialized publications of Ukraine
Cluster: Humanities and Arts
Speciality: B2 Design
(Order of the Ministry of Education and Science of Ukraine No. 928 dated 11.06.2026)

The journal is presented international scientometric databases,
repositories and scientific systems:

Crossref, Worldcat, BASE, Dimensions, Google Scholar, Litmaps, National Library of

Ukraine after V.I Vernadskiy, OUCI (Open Ukrainian Citation Index), Professional
Publications of Ukraine

Address for contacts:

Kyiv National University of Technologies and Design
01011, 2 Mala Shyianovska Str., Kyiv, Ukraine
E-mail: artdesign@knutd.edu.ua
https://jrnl.knutd.edu.ua/index.php/artdes



https://jrnl.knutd.edu.ua/index.php/artdes

ISSN 2617-0272

DOI: 10.30857/2617-0272.2026.2
e-ISSN 2617-0280

Bupgaseub:
KuiBCcbKMU HallioHaJIbHUM YHIBEPCUTET TEXHOJIOTIN Ta AU3aNHY

PexoMeH0BaHO [0 APYKY Ta MOIIUPEHHA
yepe3 Mepexy IHTepHeT BueHoto pazoro

KuiBcbKOT0 HalliOHA/JILHOTO YHIBEPCUTETY TEXHOJIOTIHM Ta AU3aiiHy
(mpoTokou Ne 2 Big 30 BepecHst 2026 p.)

[lepxkaBHa peecTpauis:
InenTudikarop meznia R30-05424
PimenHs HanioHa/ibHOI pasiv YKpaiHy 3 MUTaHb TesiebadyeHHs
i pastiomoBJieHHs Bif 8 ceprias 2024 poky Ne 2520

HaykoBuii }KypHa/ BK/IIO4YEHO A0 KaTeropii «b» Mepesiky HaykoBux ¢paxoBuX BUgAHb YKpaiHu
Knacrtep: 'ymaHiTapHi HAQyKu Ta MUCTELTBO
CnenjianbHicTh: B2 /luzaiin
(Haka3 MiHicTepcTBa ocBiTH i HayKH YKpainu Bij 25 yepBHs 2026 poky Ne 928)

*KypHa/ npeacTaB/€HO y MiKHapOAHUX HAYKOMETPUUYHUX 6a3ax gaHuX,
peno3suTapiax Ta NOWYKOBUX CUCTEMAX:

Crossref, Worldcat, BASE, Dimensions, Google Scholar, Litmaps, Hauionanbna
6ibsioTeka Ykpainu imeni B.1. BepHagcbkoro, OUCI (Open Ukrainian Citation Index),
®axoBi BuJlaHHA YKpaiHu

KoHTakTHa agpeca:

KuiBCcbKUU HalliOHA/IbHUHM YHIBEPCUTET TEXHOJIOTIH Ta AU3aUHY
01011, Bys1. Mana lllusiHOBCbKa, 2, M. KuiB, YkpaiHa
E-mail: artdesign@knutd.edu.ua
https://jrnl.knutd.edu.ua/index.php/artdes



https://jrnl.knutd.edu.ua/index.php/artdes

Editor-in-Chief
Antonela Curteza
Deputy Editor-in-Chief

Kalyna Pashkevych

EDIAORIAL BOARD

PhD, Professor, Gheorghe Asaki Technical University, Romania

Doctor of Engineering, Professor, Member of the National Union of Artists of Ukraine,
Member of Union of Designers of Ukraine, Kyiv National University of Technologies
and Design, Ukraine

National Members of the Editorial Board

Olga Yezhova
Lidiia Koval

Nataliia Chuprina

Olena Gerasymenko
Danylo Kosenko
Oksana Lahoda

Mykola Riabchykov

Nataliia Skliarenko

Yuliia Tretiak

International Members of t

Elena Karpova
Karan Khurana
Wijdan Adnan Tawfiq

Doctor of Pedagogical Sciences, Professor, Member of Union of Designers of Ukraine,
Kyiv National University of Technologies and Design, Ukraine

Doctor of Technical Sciences, Professor, member of the Union of Designers of Ukraine,
Kyiv National University of Technologies and Design, Ukraine

Doctor of Study of Art, Professor, Member of the National Union of Artists of Ukraine,
Member of the Union of Designers of Ukraine, Kyiv National University of
Technologies and Design, Ukraine

PhD, Associate Professor, Member of Union of Designers of Ukraine, Kyiv National
University of Technologies and Design, Ukraine

Candidate of Art Studies, Associate Professor, member of the Union of Designers of
Ukraine, Kyiv National University of Technologies and Design, Ukraine

Doctor of Study of Art, Professor, Member of Union of Designers of Ukraine, Kharkiv
State Academy of Design and Fine Arts, Ukraine

Doctor of Engineering, Professor, Lutsk National Technical University, Ukraine

Doctor of Study of Art, Professor, Member of Union of Designers of Ukraine, Lutsk
National Technical University, Ukraine

Doctor of Architecture, Professor, Kyiv National University of Construction and
Architecture, Ukraine

he Editorial Board

PhD, Associate Professor, University of North Carolina at Greensboro, USA

PhD, Associate Professor, University of Antwerp, Belgium

PhD, Associate Professor, King Abdulaziz University, Saudi Arabia



Fo/10BHUIA peAaKkTop

AHnTOHesna KypTesa

PEOAKLINHA KOJIEMISA

| JokTop dinocoodii, npodecop, TexHiunuit yHiBepcuteT imeHi ['eopre Acaki, Pymynis

3acTynHUK ro/I0BHOrO peAakTopa

KazauHa MNMawkeBuy

JlokTop TexHiuHUX Hayk, npodecop, 4yieH HanioHanbHOI CHiIKM XyZO0XXHUKIB
Ykpainuy, ynen Crniziku fusariHepiB Ykpainy, KUiBcbKUi HalliOHaJIbHUM YHIBEPCUTET
TeXHOJIOTiN Ta Au3alHy, YKpaiHa

HauioHanbHi 4neHu peakonerii

Onbra €xxoBa
/Nligia KoBasb

Harania YynpiHa

OneHa NepacumeHko
Aanuno KoceHko
OkcaHa /laroga
MuKosa PA6umkoB
Harania CkaapeHKo

lOnia TpeTak

JloKTop memaroriyHuxX Hayk, npodecop, udieH Cmisku ausaliHepiB YKpaiHw,
KuiBcbKu# HallioHa/IbHUH YHIBEPCUTET TEXHOJIOTIN Ta Au3aiHy, YKpaiHa

JlOKTOp TexHIYHUX HayK, mpodecop, 4ieH CHisku nusaiHepiB Ykpainu, KuiBcbkui
HalliOHaJIbHUW YHIBEpPCUTET TEXHOJIOTiH Ta u3aiiHy, YKkpaina

JIOKTOp MHUCTEITBO3HABCTBa, Mpodecop, 4ieH HalioHaabHOI CHIJIKK XyZO0XXHHUKIB
Ykpainuy, ynen Cniniku qusaiiHepiB Ykpainy, KMiBcbKUM HallioHaJbHUM YHIBEPCUTET
TeXHOJIOTIN Ta Au3alHy, YKpaiHa

JokTtop ¢inocodii, nouent, ysen Cnisku AuszaldHepiB Ykpainu, KuiBcbkuit
HalliOHaJIbHUW YHIBEpCUTET TEXHOJIOTiH Ta u3aiiHy, YKkpaina

Kangugat MuUCTeLTBO3HABCTBa, AOLUeHT, 4ieH CHiku Ju3alHepiB YKpaiHy,
KuiBcbKkUil HaljioHa/JbHUU YHIBEpPCUTET TEXHOJIOTIHN Ta Au3aiiHy, YKpaiHa

JlokTop MuCTelTBO3HABCTBa, Nnpodecop, uieH Coisku aAusaiiHepiB YkpaiHy,
XapkiBCbKa Jiep>kaBHa aKkaJeMisl Au3aiHy i MUCTelTB, YKpaiHa

JlokTop TexHiYHUX HayK, npodecop, JlyubKuil HalioHaJbHUN TeXHIUHUN
yHiBepcuTeT, YKpaiHa

JlOKTOp MHCTeNnTBO3HABCTBa, mpodecop, wieH CHJIKKM Au3aiiHepiB YKpaiHu,
Jlyubkui HalliOHAa/JIbHUM TeXHIYHUH YHIBepCUTeT, YKpaiHa

JlokTop apxiTekTypH, npodecop, KuiBcbkuli HalioHaJIbHUH yHiBepcUTET
OyiBHUIITBA Ta apxiTeKTypH, YKpaiHa

MixkHapogHi Ya1eHu pegKoaerii

€neHa Kapnosa
KapaH KypaHa
BigkgaH AgHaH Taydir

JokTop dinocoodii, noueHT, YHiBepcutet [liBHiuHO1 Kaposinu B ['pinc6opo, CIIA

JokTop dinocodii, goueHT, AHTBepNeHCbKUM yHiBepcuTeT, Besbris

JlokTop dinocodii, moreHT, YHIBEpcUTET KopoJist A6 1ysasi3a, CayaiBcbka ApaBist



CONTENTS

Hasem A., Malik T., Budyak V.

Art Textile as a Sphere of Creative Experiment of Contemporary
Designers

Yezhova O., Larchenko M., Luniak M.
Visual stylistics of futurism: the case of the "Meowfront" project

OsadchaT.

Methodology of architectural brand integration in public space
design

Skliarenko N., Sobko B., Romaniuk O.
Innovative principles of designing eco-friendly packaging

Khynevych R., Tverdyi M.

Stages of the evolution of exhibition space design: from object-
based display to experience-oriented and digital models

Shyshliuk Ye., Dolesko S.

Hostile Architectural Planning as an Instrument of Social
Exclusion in the Urban Environment

20

33

44

56

66



SMICT

Macem A., Manik T., Byasak B.

ApT-TeKCTU/Ib AK cdepa TBOPHOro EeKCrMepUMEHTY Cy4acHUX
AV3alHepiB

€xosa 0., /lapueHko M., /lyHak M.

BisyanbHa cTunicTuka GyTypusMy: Ha  MpUKAA[I MPOEKTY
«Meowfront»

OcaauaT.
MeTopgonoria  apxiTeKTypHOi iHTerpauii ©6peHay y Au3aiHi
ny6/ivHMX npocTopis

CkasapeHko H., Co6ko b., PomaHiok O.
[HHOBAULiMHI MPUHLUMNM NPOEKTYBAHHA €KO/0rivyHO 6He3nevyHoro
MakoBaHHSA

XuHeBwu P., TBepguii M.

Etanm eBo/toLii An3aliHy BUCTAaBKOBOro NpOCTOPY: Big 06'eKTHOI
AEMOHCTpaL,ii 40 A0CBiAHO-OPIEHTOBAHMX Ta LMPPOBUX MOAeNen

Wuwniok €., flonecko C.

Boporke apxiTekTypHe n/aHyBaHHA AK IHCTPYMEHT COLia/IbHOro
BUK/IFOYEHHA B MiCbKOMY Cepes0BULLL

20

33

44

56

66



ISSN 2617-0272, e-ISSN 2617-0280

9(3),
] ART AND DESIGN 5026

Received 03.12.2025  Revised 18.06.2026  Accepted 30.09.2026  Published: 05.10.2026

UDC 7.012:620.3:504.06 DOI: 10.30857/2617-0272.2026.3.4
Innovative principles of designing eco-friendly packaging

Nataliia Skliarenko*

Doctor of Study of Art, Professor
Lutsk National Technical University
43000, 75 Lvivska Str., Lutsk, Ukraine
https://orcid.org/0000-0001-9188-1947

Bogdana Sobko

Master

Kyiv National University of Technologies and Design
01011, 2 Mala Shyianovska Str., Kyiv, Ukraine
https://orcid.org/0009-0002-4384-6746

Olha Romaniuk

Assistant

Lutsk National Technical University
43000, 75 Lvivska Str., Lutsk, Ukraine
https://orcid.org/0000-0003-1691-0140

Abstract. The purpose of the work was to identify innovative principles in packaging design that integrate
functionality, aesthetics and environmental responsibility, contributing to the spread of a culture of sustainable
consumption. The work used a systematic approach to the design of eco-friendly packaging, which is based on the
integration of analytical-comparative, functional and morphological analysis methods and covers interdisciplinary
research in the fields of design, ecology, materials science, marketing, consumer psychology, etc. A systematic
analysis of eco-packaging has led to the development of three principles for its design: the use of biodegradable
materials, multifunctionality, and the visualisation of natural aesthetics. It has been proven that the key area of
innovation is the creation of packaging from biodegradable materials (paper, fabric, wood, plant raw materials,
bioplastics, combined raw materials) that are capable of decomposing naturally without leaving environmentally
harmful waste. The essence of the principle of multifunctionality has been substantiated, demonstrating the
possibilities of eco-packaging design to form new ways of interacting with people and products (edible packaging,
transformer packaging, organiser packaging, scented packaging). It has been found that the principle of visualising
natural aesthetics emphasises the ecological orientation of the product and shapes the eco-conscious behaviour of
the consumer through design. The principles considered ensure systematic design aimed at sustainable
development of the natural environment, minimisation of negative impact on the environment, and improvement
of aesthetic appeal. The results of the study outline the prospects for the implementation of innovative strategies
in the practice of enterprises that seek to combine economic efficiency with care for the environment. The practical
results of the research open up opportunities for creating conceptual models of eco-packaging that demonstrate a
synthesis of functionality, aesthetics and environmental responsibility. This can be used in the design, educational
and manufacturing activities of designers

Keywords: packaging design; eco-design; design for sustainable development; visual communications design;
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INTRODUCTION

The world today is facing a bunch of global
environmental issues linked to the rise in single-use
packaging, the heavy use of synthetic materials, and the
build-up of packaging waste. This is leading to the
degradation of natural ecosystems and putting more
pressure on the environment. Currently, packaging is
no longer just an auxiliary element of a product, but an
important factor influencing environmental safety and
the sustainability of consumption practices. Consumers
are becoming increasingly interested in the
environmental aspects of goods.

Packaging, as an element of communication
between the manufacturer and the consumer, plays a
key role not only in marketing strategies, but also in
cultivating a culture of responsible consumption. In the
context of the global environmental crisis and ever-
increasing consumer demands, environmentally
friendly packaging is becoming not only a competitive
advantage but also a necessity. That is why it is
becoming increasingly important to find new
approaches to its design, where the synthesis of
aesthetic, functional, technological and environmental
characteristics plays an important role. In this context,
eco-packaging design takes on strategic importance as
a tool for minimising negative environmental impact
and integrating environmental values into everyday
consumer culture. In today’s world, the problem of
packaging waste (Peydayesh et al, 2021) and the
environmental challenges associated with it are
becoming particularly relevant in the work of modern
scientists. The need for sustainable development and
the implementation of innovative approaches to
packaging design necessitates a comprehensive study
of this topic.

The problem of applying smart packaging
technologies and using eco-materials in packaging
shifts the focus to finding ways to improve
environmental performance. In recent years, scientific
publications have shown an increasing interest in the
creation of environmentally friendly packaging
materials based on biopolymers. In particular,
considerable attention has been paid to the study of
materials formed on the basis of fungal mycelium. Thus,
R.Khan (2025) in his review study emphasizes the high
potential of mycelial bioproducts as an alternative to
traditional polymer materials in the context of the
formation of a sustainable economy. A similar position
is confirmed by the results of the experimental work of
S. R. Biby et al (2025), which demonstrate the
possibilities of creating mycelial biocomposites from
agricultural and paper waste as an ecological
alternative to  polystyrene foam  packaging.
Biopolymers obtained from seaweed are also actively
studied. For instance, P. Kajla et al. (2024) consider the
potential of algal biopolymers for the creation of
environmentally friendly packaging materials of a new
generation. Additionally, the possibilities of such
materials are confirmed in the work of H. Dogruoglu et
al. (2023), where the properties of biodegradable

composites based on Chlorella and k-
Carrageenan were investigated.

An analysis of scientific publications in recent years
indicates the intensive development of research in the
field of biopolymer materials for packaging, in
particular based on plant biopolymers. Specifically, X.
Dangetal. (2025) developed multifunctional packaging
materials based on corn starch with improved
antimicrobial and preservative properties.
Considerable attention is also paid to composite
materials made of nanocellulose. In their review, Y. Xu
et al. (2024) emphasize the prospects of nanocellulose
films for food packaging due to their barrier properties,
biodegradability and the possibility of combining with
other biopolymer components. The described studies
demonstrate the possibilities for the transition to more
sustainable solutions in packaging design.

Smart packaging technologies have been studied by
Akbar et al. (2025), A. Grossman (2022), S. Hussain et
al. (2024), who worked on biodegradable materials
that replace traditional synthetic materials in the food
industry. Tools for assessing the environmental impact
of packaging throughout its life cycle and methods for
integrating eco-design into production were the subject
of research by Wang et al. (2024), Aguiar et al. (2021)
created maturity models that allow companies to
assess the level of integration of sustainable design
principles, particularly in the field of packaging.

Eco-friendly packaging attracts the attention of
researchers in the context of eco-design theory, where
eco-packaging design, smart packaging technologies
and eco-materials are becoming dominant. M. Blyzniuk
(2022) analysed the principles and theoretical
foundations of eco-design, which became the basis for
understanding the concept of sustainable packaging.
The relevant aspects of modern eco-packaging design
are compliance with the principles of the circular
economy (Goodrich, 2022), the use of biodegradable
materials, and the possibility of reusing packaging to
extend its life cycle (Skliarenko et al., 2021; Szaky,
2023; Pant et al, 2024). A. Khezerlou et al. (2025)
emphasise the importance of integrating innovative
technologies in packaging design to reduce the
environmental footprint.

Another important aspect of contemporary eco-
packaging research is visual language, in particular
“green” typography, colour and graphic elements that
transform packaging design into a tool for shaping
brand uniqueness (Shukla et al., 2022; Carvalho et al.,
2025). This shapes consumer perception, programmes
eco-conscious behaviour and provides an emotional
connection between the brand and the consumer
(Neacsu, 2025). The outlined aspects prove the
existence of a significant source base, which
emphasises the relevance of the topic raised, but
requires systematisation and analysis from the point of
view of eco-packaging design.

Considering the analysis of contemporary scientific
works, the aim of the study was to systematise
innovative principles of designing environmentally

algae
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friendly packaging based on modern scientific
approaches, technological capabilities and market
needs. The research tasks were aimed at achieving the
goal, in particular: 1)to analyse modern scientific
concepts in the field of eco-friendly packaging; 2) to
generalise and systematise the key principles of
packaging design solutions; 3) justify their essence in
order to assess the level of environmental friendliness
of packaging materials and design solutions suitable for
practical integration into production.

MATERIALS AND METHODS

The study is based on a systematic approach and is
interdisciplinary in nature, which has made it possible
to integrate methods from the fields of design, ecology,
materials science, aesthetics, consumer psychology,
marketing, etc.

The research methodology is based on a
comprehensive combination of analysis of scientific
sources, results of comparative analysis of design cases,
and systematisation of real examples of modern eco-
packaging. The research is based on scientific
publications and examples of design solutions selected
from international scientometric databases, including
Scopus, Web of Science, Google Scholar, as well as
professional platforms dedicated to design and
innovation in packaging (Designboom, Dezeen,
Packaging Europe). The search for sources was carried
out using the keywords such as sustainable packaging,
eco-friendly packaging, biodegradable packaging,
mycelium packaging, seaweed packaging, edible
packaging, biopolymer packaging, circular packaging
design, as well as their Ukrainian equivalents. The
search strategy involved combining these keywords
with the following terms: design principles, innovation,
sustainability, consumer perception and life cycle.

The time frame of the study covers mainly scientific
works and design projects of recent years
(approximately 2018-2025), which allowed the focus
to be placed on current technological and design trends
in the field of sustainable packaging. The analysis
includes publications that examined innovative
materials, new packaging life cycle models, and design
solutions that combine environmental, functional, and
communicative aspects. The criteria for including
sources were scientific peer review of publications, the
availability of empirical or experimental data on the
properties of materials, and a description of practical
design solutions. At the same time, sources that were
purely marketing and advertising in nature, did not
contain a description of materials or technologies, and
duplicated already processed research results were
excluded from the analysis.

The empirical basis of the study involved the
analysis of more than 150 samples of eco-packaging
presented in scientific developments, design archives
and examples of innovative products. To examine
innovative approaches to environmentally friendly
packaging, cases from leading brands and start-ups
were selected that demonstrate different technological

and design approaches to sustainable packaging. These
include solutions proposed by Sway, which develops
bioplastic films from seaweed (Waseem et al., 2023),
Ecovative Design, which creates packaging based on
fungal mycelium (Laszlo et al, 2013); Geyman, 2020;
Vandelook et al., 2021), and Proservation, which works
with innovative food and biopolymer materials (Sheth,
2024). The analysis also includes design concepts and
start-ups, such as Seaweed U (Designboom, 2020),
Wonder Cup (Wonderfruit, 2023) and Good Edi edible
packaging (Clark & Wright, 2023). The criteria for
selecting cases were the innovativeness of materials,
environmental efficiency, the scalability of technology,
and the presence of distinctive design and
communication solutions. It helped to reveal the main
characteristics of eco-packaging and formulate the
principles of its design, which influence the assessment
of the effectiveness of innovative principles based on a
set of indicators (ecological, functional, economic,
visual-communicative, etc.), but due to publication size
limitations, only some of these materials have been
made available to the scientific community.

The analysis procedure was carried out in several
consecutive stages. In the first stage, a systematic
review of sources was conducted and a database of eco-
packaging examples was compiled. In the second stage,
a morphological analysis of packaging characteristics
was carried out according to the parameters ‘material
- design - consumer - disposal’, which made it possible
to identify the interrelationships between the
environmental properties of materials, the
functionality of packaging, consumer experience and
the possibilities for its reuse or recycling. In the third
stage, a comparative analysis of innovative design
solutions was carried out based on a set of indicators,
including environmental (biodegradability, resource
renewability, waste reduction), functional (product
protection, ease of use), economic (production and
logistics efficiency) and visual-communicative (design
expressiveness, informativeness, ability to shape
consumer environmental awareness).

The systematisation of the samples studied made it
possible to classify eco-packaging according to its
dominant characteristics. As a result, three main
groups were identified: packaging made from
biodegradable materials (30%), multifunctional
packaging (50%) and visually aesthetic packaging
(20%). These groups were identified based on an
analysis of certain aspects of packaging structure, the
most important of which are shape, material and
technology, functionality, aesthetics, and level of visual
communication. This approach allowed the
establishment the basic principles of environmentally-
oriented packaging design and evaluation of the
effectiveness of innovative solutions within a
comprehensive system of indicators.

However, the study has certain limitations. First, the
analysis covers mainly samples presented in open
scientific and professional sources, which may limit
access to commercial or experimental developments

46 Art and Design Vol. 9, No. 3
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that have not yet been made public. Second, a significant
part of innovative projects is at the prototype or start-up
stage, so their economic efficiency and the potential for
large-scale implementation require further research.
Nevertheless, the analysis enables the establishment of a
generalized methodological framework for defining
innovative principles of environmentally friendly
packaging design and to outline key areas for its further
development.

RESULTS AND DISCUSSION

The principle of using biodegradable materials
in packaging. Environmentally friendly packaging is a
concept that involves creating packaging materials and
forms that minimise harmful effects on the
environment throughout the entire product life cycle,

from manufacture to disposal (Wilber, 2010). Based on
an analysis of eco-packaging samples, three design
principles were identified that determine the principle
of using biodegradable materials in packaging, the
principle of packaging multifunctionality, and the
principle of visualising natural aesthetics. A traditional
solution in many countries is packaging made from
natural materials, which harmoniously combines
aesthetics and environmental friendliness. Such
materials are biodegradable, do not pollute the
environment, and can be reused in everyday life (Zeng
& Durif, 2019). The use of biodegradable materials in
packaging affects its design, functionality, visual appeal,
and environmental performance. Eco-packaging has
been classified according to the choice of material

(Fig. 1).

CLASSIFICATION OF ECO-PACKAGING BY BIODEGRADABLE MATERTALS

wooden
packaging

paper

packaging — fabric packaging

packaging made
from combined
raw materials

packaging made
—from plant-based
raw materials

packaging made
from bioplastic

e
Famy 51,‘__};',

|

cardboard — flax

—  coconut fibre

— cotton

waxed fabric

‘

1 cereal crops

— algae

4 mushrooms

Figure 1. Types of biodegradable packaging (based on materials)

Source: created by the authors

One of the most popular eco-friendly solutions is
paper packaging. It is made from renewable resources
such as recycled paper or certified wood, making it an
environmentally friendly choice (Skliarenko et al,
2021). It is easy to recycle, decomposes quickly in
natural conditions and does not harm the environment.
Fabric packaging is made from natural materials such
as cotton, linen or jute, coconut or hemp fibre, making
it completely biodegradable. Thanks to its durability, it
can be used multiple times, which significantly reduces
waste. Fabric bags are an excellent alternative to
disposable packaging, as they serve as a stylish
accessory or a practical means of storing items. A type
of fabric packaging is waxed bags, which combine
naturalness and practicality thanks to a special
technology of impregnating the fabric with natural wax.
This process creates a thin water- and grease-resistant
layer that preserves the elasticity and breathability of
the material. As a result, the bags can be reused for food

Art and Design Vol. 9, No. 3

storage, reducing the need for disposable plastic and
making everyday life more environmentally friendly.
One of the most promising options for eco-friendly
packaging is wood packaging, as this material is
renewable, biodegradable and recyclable. Wooden
packaging not only provides reliable protection for
products, but also has an aesthetic appearance that
emphasises the naturalness and environmental
friendliness of the brand.

Plant-based packaging covers a wide range of
innovative materials of natural origin. These include
materials based on algae, fungal mycelium, rice husks
and cereal crops. Such solutions are an alternative to
traditional polymer packaging because they are
biodegradable, environmentally friendly, and
renewable (Jain et al., 2025). Biodegradable packaging
made from algae is lightweight and environmentally
friendly. Polysaccharides found in algae, such as
alginate and fucoidan, open up opportunities for the
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edible films and active
packaging (Goodrich & Robinson, 2025). These
materials have antioxidant and antimicrobial
properties that help keep products fresh during storage
(Marichelvam et al., 2025).

Sway, based in the UK, uses seaweed to create
compostable packaging that replaces single-use plastic
(Khalil et al., 2017). Their products, such as Firstwave™
Film, are transparent and suitable for replacing plastic
windows in packaging. They are environmentally
friendly and ideal for single use, as they leave no
harmful waste behind (Fig. 2, a). This type of packaging
is a promising alternative to traditional plastic
materials and is widely used in the food industry and
for packaging everyday goods. Biodegradable
packaging made from mushroom mycelium is an
environmentally friendly type of packaging made from
the structure of mushroom mycelium that grows on
agricultural or wood waste (Amrita & Ashok, 2025).
This packaging is completely biodegradable and does
not contain plastic or synthetic components, making it
safe for the environment. The characteristic features of
this material are its lightness, dimensional stability and
ability to take various shapes during manufacture,
which allows the creation of packaging of different
configurations and sizes (Fig. 2, b). In addition,
mycelium packaging has insulating properties that

creation of bioplastics,

protect the product from mechanical damage,
moisture, and temperature fluctuations (Hua et al,
2025). Cereal crops (corn, rice husks, cereal waste) are
also widely used as material for biodegradable
packaging. Corn starch-based bioplastics show great
promise as a replacement for conventional plastic
packaging (Abookleesh et al,, 2026). Thanks to their
mechanical and barrier properties, these materials are
an effective choice for use in the food industry. Such
packaging can be edible. Biodegradable packaging
made from grain waste is an environmentally friendly
type of packaging made from grain production by-
products such as grain husks, bran or processing
residues (Azimi et al., 2025; Jafarzadeh et al.,, 2025)
(Fig. 2, d). Biodegradable packaging made from rice
husks is an environmentally friendly type of packaging
made from rice production by-products, which allows
for the effective use of waste and reduces the negative
impact on the environment (Amornkitbamrung et al,
2025) (Fig. 2, ¢). The main characteristics of this type of
packaging are lightness, sufficient strength, resistance
to deformation, and the possibility of giving it different
shapes during production. The use of rice husks for
packaging promotes sustainable development, reduces
plastic waste and emphasises the brand’s
environmental responsibility and innovation.

Figure 2. Features of biodegradable packaging made from plant materials
Note: a - biodegradable films made from seaweed; b - biodegradable packaging made from mushroom mycelium;
¢ - biodegradable packaging made from rice husks; d - biodegradable packaging made from grain waste
Source: Designboom (2020), M. Geyman (2020), Wonderfruit (2023), Sheth (2024)

Composted materials made from rice husks and
grain waste are a new type of environmentally friendly
packaging material, as they are completely
biodegradable in composting conditions, turning into
organic fertilisers. Composted packaging is used for

food, cosmetics and household goods, and its main
advantage is that it can be safely returned to the natural
cycle. Thanks to its properties, bioplastic packaging
completely replaces traditional plastic, which pollutes
the environment (Peydayesh et al, 2021).
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Biodegradable materials have high environmental
value because they decompose quickly under the
influence of natural factors. The main challenge for
biodegradable packaging is its cost, which is still higher
than that of traditional plastic counterparts. Composite
packaging is a type of packaging made from several
different materials (e.g. cardboard, aluminium,
polyethylene and waste cotton (Mahmud et al.,, 2025)
that are combined to achieve better protective and
functional properties. Such packaging provides high
strength and barrier protection for the product, but is
difficult to recycle due to its multi-layer structure.

The principle of using biodegradable materials in
packaging combines functionality and environmental
friendliness, allowing the creation of packaging that
protects the product while minimising the negative
impact on the environment. The main goal of this
principle is to minimise the negative impact of
packaging on the ecosystem, reduce the amount of
plastic and other inorganic waste, and support the
concept of sustainable development. The use of
materials such as algae, mushroom mycelium, and rice
husks contributes to sustainable development, reduces
the amount of plastic waste, and increases brand value
in the eyes of conscious consumers.

The principle of multifunctionality of
packaging. The integration of additional functions into
packaging materials is becoming increasingly
important, allowing for an expansion of the range of
eco-packaging  functions. @ The  principle of
multifunctionality in eco-packaging ensures that
several functions can be combined simultaneously.
Going beyond its standard protective role, packaging
includes functions such as protection, consumption
together with the product, aesthetic and visual
communication, and many others.

Multifunctional packaging not only stores and
transports the product, but also serves as a storage
container, stand, dispenser, decorative element, or
even part of a gaming or interactive experience for the
consumer. The characteristic features of
multifunctional packaging are convenience, versatility,
and increased aesthetic value. It reduces the use of
additional resources, increases the practicality of the
product, and creates a positive image for the brand,
focused on environmental friendliness and creative
design. This approach also supports the principles of
sustainable development by ensuring reuse or multiple
use (Wimmer et al., 2004).

In the context of this principle, the innovative
feature is the ability to consume the product together
with the packaging. This function is focused on the
convenience of using edible packaging (Fig. 3, a). Edible
packaging is an innovative type of packaging made
from natural products or food biopolymers that can be
consumed together with the product or separately after
use (Dang et al., 2025). The characteristic features of
edible packaging are food safety, creativity in design
and multifunctionality (Fig. 3, a). Such packaging is
made from algae, gelatine, agar-agar, rice or grain flour,

as well as fruit and vegetable purees. Edible packaging
is essentially an integral part of the product and also
serves as an additional sensory element, adding flavour
and aroma.

Rethinking the aesthetic function of packaging
involves creating an attractive appearance by
transforming the visual design or shape, which evokes
positive emotions and contributes to the creation of a
holistic image of the product with transformer
packaging. The concept of visual transformation
provides for a change of images inside and outside the
packaging, which corresponds to the characteristics of
product consumption (Fig. 3, b). Such packaging can
serve as a plate, cup, stand, or decorative element. This
type of packaging combines aesthetic appeal with
interactivity, creating an additional emotional
experience for the consumer. The characteristic
features of this packaging are interactivity, aesthetic
value, the ability to attract attention and stimulate
interest in the product. The use of such illustrations is
particularly effective for children’s products, premium
products and gift packaging, where emotional
interaction with the consumer is important.

Formal transformation of packaging is carried out
by modifying the shape through rotation, bending,
tearing, folding/unfolding, etc. of individual parts or
modules (Fig. 3, c-e). This allows the consumer to reuse
the packaging after its main function has been fulfilled.
Modularity in eco-friendly packaging involves creating
structures from separate interchangeable elements
that can be combined, transformed or separated
depending on consumer and logistics needs. This
approach ensures versatility and functionality: one
package can be used for transport, storage or product
separation. Modularity increases ease of use, optimises
space during transport, reduces material costs and
creates a modern, innovative look for packaging, giving
it a universal appeal.

Packaging as an organiser simultaneously
performs the functions of protecting the product,
facilitating its transportation and presenting it to the
consumer (Fig. 3, f). It has a specific shape, size,
material and design features that determine its
practical properties and aesthetic appeal. The choice of
various materials, including paper, cardboard, plastic,
biopolymers, or combined structures, depends on the
product’s purpose and preservation requirements.

The desire to enhance the sensory experience of
consumers has led to the emergence of scented
packaging with freshness or fragrance indicators (Fig.
3, g). They have become widespread for packaging food
products, cosmetics, household goods and gift sets,
where the aroma emphasises the quality and character
of the product, creating a unique brand experience. A
distinctive feature of scented packaging is the presence
of aroma capsules, microencapsulated essential oils or
special layers that release a pleasant scent (StickerYou,
2018) enhancing the impression of the product and
forming an emotional connection with the consumer
(Yang & Zhao, 2019).
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Figure 3. Features of multifunctional packaging
Note: a - edible packaging made from food ingredients; b - transformer packaging (visual transformation); c-e -
transformer packaging (formal transformation); f - organiser packaging with additional elements for convenient
use of the product; g - scented packaging
Source: A. Clark & K. Wright (2023), ]. Néjé (n.d.), Packaging of the World (2019), Packaging of the World (2015),
B. Mittal (2025), F. Remonato (2014), StickerYou (2018)

Figure 4. Graphic concepts of eco-packaging
Note: a - “green” packaging colours; b - integration of natural textures
Source: Charlie Stopford Design (n.d.), Vandelook et al. (2021)
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Thus, the principle of multifunctionality allows
packaging to perform not only its basic protective
function, but also increasing consumer convenience,
material savings and the aesthetic value of the product.
This approach shapes a positive brand image, creates
an emotional connection with the consumer and
supports the concept of sustainable consumption.

The principle of visualising natural aesthetics.
The visual component of packaging is a key tool for
communication between the brand and the consumer,
because it is the appearance that primarily forms an
emotional impression, distinguishes the product from
its competitors and enhances its environmental value
(Liu et al.,, 2025). In this context, an important principle
of environmentally friendly packaging is the principle
of visualising natural aesthetics. Yang & Zhao (2019)
analyse how people evaluate “green” packaging
elements (materials and visual cues) and how this
affects brand trust. Adding natural textures, shapes and
colours makes packaging emotionally appealing to
consumers (Mitterer-Daltoé, 2024).

This principle is implemented through the use of
“green” packaging colours that are close to natural
colours (Qiu et al., 2023). The packaging design uses
shades that contain natural materials, plants, earth,
water or other elements of the environment (Fig. 4, a).
This design approach emphasises the environmental
friendliness of the product, creates a sense of
naturalness and organicity, and promotes consumer
confidence. The characteristic features of packaging
with “green” colours are a calm and harmonious colour
scheme and associations with nature, which support
the image of an environmentally responsible brand
(Skliarenko et al., 2022). The integration of natural
textures (coconut, fabric, wood, etc.) into the packaging
design emphasises natural aesthetics and is defined by
minimalist design (Fig. 4, b). Materials made from plant
fibres or mycelium simultaneously perform a technical
role and serve as a visual code for eco-friendly
packaging.

Thus, eco-packaging is not only a material object,
but also a visual and communicative carrier of the idea
of sustainable development. It forms associations in the
consumer’s mind with responsibility, trust and an
ethical attitude towards nature. The design of eco-
packaging is becoming systematic and lies at the
intersection of ecology, technology and visual culture.

The analysed principles of eco-packaging design
form a systematic approach to design activities, based
on the interaction of environmental, functional and
aesthetic aspects and focused on sustainable
development. The use of biodegradable and recycled
materials reduces the negative impact of packaging on
the natural environment throughout the product life
cycle (Amrita & Ashok, 2025). The systematic nature of
the design process is enhanced by expanding the range
of functions of eco-packaging, which allows us to talk
about its transformation from a traditional container to
an active element of multisensory communication with
the user. Edible, scented packaging and transformable

eco-packaging reduce waste, increase the consumer
value of the product and demonstrate the ability of
design to adapt to different consumption contexts. The
integration of environmental values in the visual
language of design forms an emotional connection
between a person and a product. The use of natural
textures, minimalist forms, and natural colours
contributes to the development of environmentally
conscious consumer behaviour.

Through the synthesis of the three design
principles, packaging is considered not as a separate
design object, but as part of an eco-sociocultural
system. Designers combine the principles of
sustainable development with design thinking
methods, product life cycle analysis and an
interdisciplinary approach during the design process.
This allows to take into account the interconnections
between material, production technology, features of
use, visual and communication characteristics, and
consumer behaviour. In this context, the aesthetics of
eco-packaging is considered as a strategic tool for
environmental communication and the transmission of
sustainable development principles.

CONCLUSIONS

The study analysed the main innovative principles of
eco-friendly packaging design: the use of biodegradable
materials, multifunctionality, and the visualisation of
natural aesthetics. These principles integrate
functionality, aesthetic appeal, and sustainability
requirements, which are important in modern
packaging design. It has been proven that the use of
biodegradable materials is an effective means of
reducing the negative impact of packaging on the
environment. Materials (paper, fabric, wood, plant raw
materials, bioplastics, combined raw materials) allow
the creation of packaging that is both durable and safe
for nature, in line with the principles of sustainable
development.

The essence of the principle of multifunctionality
has been defined, which consists in the formation of
new ways of interaction between packaging, the
product and the consumer. Edible packaging,
transformer packaging with visual and formal
transformation capabilities, organiser packaging and
aromatic packaging have been identified as
contributing to the formation of a conscious and
responsible culture of consumption. The essence of the
principle of visualising natural aesthetics, which
influences the perception of the product and corrects
consumer behaviour, is substantiated. Colours close to
natural colours and tactile textural elements of
packaging create associations with the naturalness and
safety of the product, as well as form an unforgettable
sensory experience.

Integrating these principles allows for combining
aesthetics and practicality in packaging design,
emphasising the environmental focus of the product
and encouraging consumers to make conscious choices.
Manufacturers who implement innovative packaging
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solutions reduce their negative impact on the for the development of conceptual models of eco-
environment in accordance with international packaging system design, as well as for the formation of
environmental standards, create a positive brand strategies for the sustainable development of
image, and promote a culture of responsible production and commercial structures.
consumption. Environmentally friendly packaging not
only protects the product, but also shapes a conscious ACKNOWLEDGEMENTS
attitude towards resources and the environment,
which is a key direction in modern design for
sustainable development.
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promote environmentally responsible behaviour. The
research results can be used as a methodological basis
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AHoTauifA. Metoto po6oTH 6yJi0 BU3HAYEHHS] iHHOBAliMHUX NPUHIUIIB AW3alHY YINaKOBKH, 10 MOEAHYIOTH
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Skliarenko, Sobko & Romaniuk

I'PYHTYETHCA Ha iHTerparii MeTo/1iB aHaJIi TUKO-MOPiBHSJIbHOT0, PYHKIIIOHAJBHOr0 Ta MOPOJIOTiYHOTO aHai3y
¥ OXOILUIIOE MIKAMCUUILUIIHAPHI AociifkeHHs y cdepax Au3aliHy, eKoJorii, MaTepiaJo3HABCTBA, MapKETUHTY,
ncuxoJiorii cnouBaHHA ToIo. CUCTEMHUI aHaJi3 eKOYNaKOBKH J03BOJIUB CHOPMYJIIOBATA TPU MPUHLUIHU i1
MPOEKTYBaHHA: BUKOPHUCTAHHS 6iOpo3K/JIaJHUX MaTepiasiB, O6araTopyHKI[iOHa/JIbHICTb Ta Bisyasisallis
NpUpoJHOi ecTeTUKH. [loBeieHO, 1110 K/II0YOBUM HaNpsAMOM iHHOBALlil € CTBOPEHHS YIIaKOBKH 3 6i0po3K/IaiHUX
MaTepiasiB (mamip, TKaHWHa, lepeBHUHA, POCJUHHA CHPOBHHA, 6i0MJIaCTHK, KOMOiHOBaHI MaTepiaiu), 3aTHUX J10
NPUPOJHOr0 pO3KJaZaHHsA 6e3 yTBOPEHHs WIKIAJIMBUX [JJIA JOBKiJLIA BiAxoziB. OGIpDYHTOBAaHO CYTHICTb
NPUHIUIY 6araToPpyHKIiOHATBHOCTI, MPOIEMOHCTPOBAHO MOXKJIMBOCTI U3aiiHy eKOyNaKOBKU pOopMyBaTH HOBI
cnocobu B3aeMoAii 3 JOABMH Ta NOpoAykTaMu (icTiBHA ymakoBKa, YIaKOBKa-TpaHchoOpMep, YIaKOBKa-
opraHaiizep, apoMaTH30BaHa yNaKoBKa). BcTaHoOBJEeHO, 1[0 NpUHLMN Bi3yasizanil npupogHOl eCcTEeTUKHU
NiZIKpec/a0€e eKoJIOTiYHY CHPSAMOBAHICTb NPOJAYKTY Ta GOpPMYyE eKOCBiZlOMy NMOBEAIHKY CIOXHBada 3acob6aMu
JAn3aiiHy. Po3risgHyTi NpMHIMNK 33a6e3MeYyl0Tb CUCTeMHE NPOEKTYBAHHSA, CIPSIMOBAaHE Ha CTaJHUi PO3BUTOK
NPUPOJHOTO CepeloBUILA, MiHiIMi3allil0 HEraTUBHOrO BIJIMBY Ha [OBKI/IA Ta MNiABUIIEHHSA €CTeTUYHOI
MpUBa6GIUBOCTI. Pe3ysbTaT AOCIIIXKEHHS] OKPEC/TIOITh epCleKTUBY BIPOBa/XKEHHSI iIHHOBAI[iMHUX CTpaTerii
y OisiJIBHICTD HiANPUEMCTB, IO NPArHyTh MOEAHATU €KOHOMIUHY ePeKTUBHICTb i3 TYypOOTOI MPO AOBKIJLIA.
[IpakTU4Hi pe3yabTaTU AOCHAIJPKEHHS BiJKPUBAIOTb MOXJIMBOCTI [JI1 CTBOPEHHS KOHLENTYaJbHUX MOJeJsel
€KOYTMaKOBKH, 110 IeMOHCTPYIOTh CUHTE3 QYHKI[IOHANIbHOCTI, ECTETUKHU Ta €KOJIOTIYHOI BiZiMOBiAa/IbHOCTI.

KawuoBi c/0Ba: gusaiiH yNakoBKH; €KOAM3aiH; AW3aiiH [JI1 CTaJoOro PO3BUTKY; AW3alH BisyaJbHHX
KOMYHiKallili; 6iopo3kaaHi MaTepiaju; BTOPUHHA CHPOBHHA; YKUTTEBUH IIUKJ YIIAaKOBKH
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