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Abstract

Introduction. In today’s world, the issues of ecology and sustainable development are becoming more and more relevant.
One of the areas where these problems can be successfully solved is the design of printing products. The urgency of this
topic has determined the purpose of the study, which consists in the analysis of specific design approaches in the greening
of polygraphic production. Taking into account the growing interest of society and state structures in environmental
efficiency in various production sectors, the study of environmental principles in printing becomes not only an aesthetic,
but also a socio-cultural, economic and technological trend of modern communicative design.

Materials and Methods. The material for this study was the latest scientific developments in the field of printing
production, which opened up new opportunities for saving material resources, achieving an optimal ratio of costs and
durability of products, the development of new materials and technologies that reduce environmental damage. The basic
method was bibliographic research. The implementation of the stated goal was also based on the method of analysis of
formal and stylistic features of objects of design of polygraphic products in the context of the formation of new aesthetics
and digitalisation of the design process.

Results. Approaches to optimisation of printing production from the point of view of its ecological efficiency are
studied. The ways of minimising harmful effects on the environment at the stages of design and manufacturing of
printing objects are considered. Specific design methods of saving materials to ensure ecological circulation, reducing
the toxicity of polygraphic production, introducing interactive technologies and style approaches to the artistic design
of book publications in the context of environmental issues are described. Some of these methods contradict the
usual traditions of printing design and even the accepted regulatory requirements, but from the point of view of
the environmental agenda they represent innovative technologies. The experience of these innovations forms a new
ecological culture of society.

Discussion and Conclusion. Ecological design in printing production plays an important role in creating a sustainable
and socially responsible industry. The development of this area requires joint efforts on the part of producers, designers,
consumers and government agencies in order to create a healthier and safer environment for human civilisation.
Using specific methods and tools, design becomes a driver for the formation of environmental culture and a factor of
environmental safety of society.
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T.O. Bepauuk <, U.B. lopoxuna

JloHCKOM rocynapcTBEHHBIH TeXHUUECKUH yHUBEpcUTeT, I. PoctoB-Ha-Jlony, Poccuiickas ®enepanus

P4 tatiana@berdnik.me

AHHOTANHSA

Beeoenue. B coBpeMeHHOM MUpE BOIIPOCHI DKOJIOTUH M YCTOHYMBOTO Pa3BUTHS CTAHOBSITCS Bee OoJiee akTyaabHbIMU. Of1-
HOW M3 obnacreif, rae ST MpoOIeMbl MOTYT OBITh YCIIEIIHO PEUICHBI, SIBISETCS AU3aiH MOMUrpadUIecKor MPOIYKIHH.
OcTtpoTa naHHOM TEMAaTHKH ONpEeNuia Ielb NCCIEJOBaHMSA, COCTOAIIYIO B aHANIN3E CIEHU(PUIECKNX TU3aiHEPCKUX
MIOAXOJ0B B AKOJIOTHU3AIMH MOJIUrpaIecKoro mpou3BoacTsa. C ydeToM BO3pACTAOLIETo HHTEpeca O0IIecTBa U Tocy-
JAPCTBEHHBIX CTPYKTYP K HKOJOTHYecKOH 3()(EKTUBHOCTH B PA3IMYHBIX MTPOM3BOJICTBEHHBIX OTPACISIX MCCIICIOBAaHHE
9KOJIOTHYECKHX MTPUHIIMIIOB B ITOJUrPadMK CTAHOBUTCS HE TOJIBKO 3CTETUYECKUM, HO M COLMOKYJIBTYPHBIM, SKOHOMHYE-
CKHM, TEXHOJOTUYCCKUM TPECHAOM COBPEMECHHOI'O KOMMYHHUKAaTUBHOTO )11/13a171Ha.

Mamepuanst u memoowst. MarepranoM AJis JAHHOTO UCCIIETOBAHMS TOCTYXIIIM HOBEHUIITE HAyYHbIC Pa3paboTKu B che-
pe nmonurpaduIeckoro NpoOU3BOACTBA, OTKPHIBIINE HOBBIE BO3MOXXHOCTH JUIS S5KOHOMHUH MAaT€pPHaIbHBIX PECYPCOB, JO-
CTH)KEHHS ONITHMAJIBHOTO COOTHOIIECHHS 3aTpaT U JJOJITOBEYHOCTH M3ZIETIHH, pa3pabOTKH HOBBIX MAaTEPHAIOB M TEXHOJIO-
M, CHIDKAIOIIMX Bpe OKpysKaroniel cpezne. bazoBsiM MeTomoM crano ondianorpaduyueckoe uccienoBanue. Peannzamnms
3as1BJIICHHOM 11e711 0a3upoBaIach TaKKe Ha METO/IE aHan3a (popMaIbHO-CTUIIEBBIX 0COOEHHOCTEH 0OBEKTOB In3aiiHa 1o-
JUrpaduuecKoi TPOAYKIIMU B KOHTEKCTE ()OPMUPOBAHHS HOBOW SCTETHKH U LU(PPOBU3AIMHU IU3AHHEPCKOTO TpoLecca.
Pesynomamol uccnedosanus. ViccnenoBaHbl MOIXO0/ABI K ONTHMHU3AINU TOJUTPA(GUUECKOTO MPOM3BOJICTBA C TOUKHU 3pe-
HUSI €TO SKOJIOTHUYECKOH 3((eKTHBHOCTH. PaccMOTpEHBI ITyTH MHHUMH3ALUK BPEIHBIX BO3ACHCTBUI Ha OKPY’KAIOLIYIO
Cpemy Ha dTanax NMPOEKTHPOBAHUS M M3TOTOBJICHHS 00BEKTOB moiurpaduu. Onucansl crennpuuecKkie An3aiHepcKnue
METO/IbI 3KOHOMHH MaTepHalioB Il 00ECHEeYEeHUs] SKOJIOTHUECKOTO THpaXka, CHHXKEHHsS TOKCHYHOCTH ITPOM3BOJCTBA
nojurpagpuyeckoi NPOAYKIMH, BHEJPEHNUS WHTEPAKTHUBHBIX TEXHOJOIMH M CTUIJIEBBIX ITOJIXO/OB K Xy/I0XXECTBEHHOMY
0(hOpMIICHUIO KHW)KHBIX M3[JaHUI B KOHTEKCTE 3KOJIOTMUECKOi npobiaeMaruku. HekoTopelie U3 3THX METOIOB ITPOTUBO-
pe€yat nNpruBBIYHBIM TPAJUIIUAM HOHI/IFpa(bI/I‘ICCKOFO }1H3aﬁHa 1 JaXXC NPUHATBIM HOPMAaTHUBHBIM Tpe6OBaHI/IHM, HO C TOUKHN
3pEHUS HKOJIOTNIECKOM MOBECTKU IIPEACTABIIIOT COO0H MHHOBAIIMOHHBIE TEXHOJIOTHHU. OIBIT 3TUX WHHOBALUH (OpMH-
PYET HOBYIO SKOJIOTHUECKYIO KYJIBTYpPy OOIIECTBa.

Oécyscoenue u 3aKknoyenue. IKOIOTHUECKUH AU3alH B MOIUTpagUIecKOM IPOU3BOJICTBE UTPAET BAXKHYIO POJIb B CO3-
JIAHUM YCTOWYHMBOW W COLMAJIbHO OTBETCTBEHHOW WMHIyCTpuH. Pa3BuTHe NaHHOTO HarpasieHHsl TPeOyeT COBMECTHBIX
YCUJIIMM CO CTOPOHBI MPOU3BOAUTENEH, TU3altHEPOB, MOTPEOUTENeH U rOCyIapCTBEHHBIX CTPYKTYpP C LIEIbIO CO3AAHUA
Oonee 370poBOI 1 O€30MacCHON Cpenbl A YeNOBEUECKON UBUIM3anuu. Mcmonb3ys cnenupudeckiue MeToabl U UH-
CTPYMEHTHI, TU3allH CTAaHOBUTCA ApaiiBepoM (POPMHUPOBAHUS IKOJIOTHUECKONW KyIBTYphl U ()aKTOPOM IKOJIOTHIECKOI
0€e30MacHOCTH 00IIEeCTBA.

KonroueBnle ciioBa: sxonoruyeckast 3p(heKTUBHOCTb, YCTOHUUBOE Pa3BUTHE, SKOLIEHTPUUECKOE CO3HAHUE, SKOJIOIHYe-
CKUii An3aiiH, monurpaduueckoe mpou3BOICTBO

Jos uutupoBanus. bepaunk T.O., [lopoxuna 1. B. Dxonorndeckas napagurma qu3aiHa momurpaduaecKoi MporyKInm.
Hayunwuii anemanax cmpan Ipuuepromopwsi. 2025;11(1):47-52. https://doi.org/10.23947/2414-1143-2025-11-1-47-52

Introduction. The social problems of today’s reality are connected with changes in values, thinking and human
attitude to the surrounding world. Successfully developing environmental education stimulates ecocentric consciousness
and becomes an effective motivational factor of moderate consumption. The formation of new ecological habits in the
social and personal sphere can become a positive result of this intension. Ecodesign is now considered as a factor in the
development of modern aesthetics, which indicates its importance in the context of contemporary design practices.

For the first time mankind faced the problems of preserving natural resources in the second half of the 19th century,
when, as a result of the scientific and technological revolution, the method of production of consumer goods fundamentally
changed and manual labour was replaced by machine industry. The term ‘ecology’ and the essence of this scientific
direction were first formulated by the German naturalist Ernst Haeckel in 1869 [1].

However, the ecological paradigm did not become a sustainable agenda of social consciousness until a century later.
Since design as an activity reflects all social concepts, ecological consciousness in this period became an integral part of
design thinking. There is even a special direction in art and design culture calling ecological design.
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Most researchers attribute the origin of the phenomenon of ecological design to the 70s of the 20th century. The main
idea of this phenomenon is to achieve harmonious relations of the main components of the system ‘man — environment’
as a response to the objective challenges of the gaining momentum of the scientific and technological revolution [1].
Ecologisation of scientific knowledge in design activity implies the active influence of design on the ecological safety
of human civilisation. Design is able to solve a set of problems, including such aspects as saving materials and natural
resources, the optimal ratio of costs for the production of the product, its durability and ergonomics, orientation on the use
of materials and technologies that are safe for the environment [2].

In this context, the main vector of ecological design development is the emphasis on the product at all stages of its
life cycle from the design idea to production realisation and further utilisation [3, 4]. The reality of such a task is ensured
by the relationship between design and innovative scientific developments in the field of creating new materials and
resource-saving technologies.

Design is one of the most multidisciplinary areas of creative activity. Each direction covers its own consumer
zones, relies on specific production technologies, and has its own instruments of influence on social development and
public consciousness. One of the missions of design activity is the solution of artistic tasks with the aim of artification
of human life. However, the solution of this task is inextricably linked to the production realisation of the designer’s
artistic intention [5]. Therefore, design practices a multilevel approach to environmental issues, on the one hand, in the
context of communicative function of environmental education and, on the other hand, technological improvement of
production, [5; 6].

Due to the topicality of the topic, many theorists and practicing designers study specific methods and approaches to
solving ecological problems. At the same time, ecological concepts in the narrow sphere of polygraphic product design
have not yet received enough attention. Therefore, the purpose of this study was to analyse the resources of environmental
efficiency in the design of polygraphic objects.

Materials and Methods. In order to realise the research objective, the main method of bibliographic analysis was used,
the essence of which consists in working with published information sources, their study and interpretation. A number
of scientific works devoted to the essence of the problem under study were analysed, the information was systematised,
and the author’s point of view on specific design tools of ecological improvement of printing production through the
implementation of design tasks was formed.

The research materials were scientific works of environmental scientists, cultural scientists, art critics and designers.
The criteria for selecting sources for analysis were such factors as relevance and innovativeness of information, its
theoretical and practical significance, the author’s practical experience in design activity of the researched area.

Results. Ecological design in printing is an important area that aims to normalise the relationship between humans and
the environment. A special approach to the layout of print publications, the use of ecological materials in production, the
reduction of emissions, the use of zero-waste production, the introduction of recycling: all these measures play a key role
in creating a more sustainable and environmentally friendly printing industry.

As applied to the printing industry, sustainability implies taking into account the principles of environmental protection
and minimising the harmful impact on it at all stages of design, production and ‘life’.

The evolution of the concept of ‘ecological design’ in printing has its own history and is closely connected with the
development of modern design trends. One of the key aspects of this evolution is the transition from classical design
approaches to modern trends.

The use of ‘ecological’ paper is becoming a topical trend in printing art. It is known that the most toxic process of
paper production is bleaching. It is impossible in printing to completely abandon bright white paper, which is an ideal
background for placing text and illustrations. But there are interesting examples of the deliberate use of kraft paper with
low toxicity in its production.

A kind of manifesto of ecological culture is a series of books for children, designed and developed by German
artist Kathrin Wiele. These books are a harmonious symbiosis of content and form. Telling young readers stories about
ecosystems and habitats of living creatures and plants, the books also formally correspond to ecological themes; they
are printed on unbleached kraft cardboard with non-toxic colours, as close as possible to natural shades [7]. In this way
the designer contributed to the environmental education of children. The example rather belongs to the exceptions. Kraft
paper is more often used for technical printing products. But this experience can be the beginning of the formation of a
new aesthetic concept.

The most important aesthetic component of a print product is colour. A step in the direction of ecological trends was a
move away from treating colour as a design tool that serves only as a bright signal to attract the attention of the potential
consumer. Often, in an effort to achieve the status of ‘eco-friendliness’, designers chose a certain colour scheme, which
was associated with natural colours and could testify to the naturalness of the product. This approach is a substitution of
the true ecological solution of the design problem by a purely external formal manifestation [8].
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The essence of eco-efficiency in print design implies the use of safe colours. And safety is understood as both harmless
contact of the consumer with the printing product and production technologies that do not damage natural resources.

Another modern design concept at the intersection of the aesthetic function, which is responsible for the external
attractiveness of the product, and the communicative function, which forms the environmental awareness of the consumer,
is the preference for minimalism in the design of printing objects. This style trend in design is becoming more and more
in demand. Increased decorativeness, excessive details and graphic elements, popular in graphic design of the twentieth
century, are replaced by the aesthetics of laconic form and strict graphic colouristic solution with a predominantly white
background [9; 10]. This trend is characteristic of almost all polygraphic products: labels, posters, packaging, multi-page
publications, etc.

Minimalism, as a popular stylistic trend in design, turns out to be associated with moderate ecological consumption,
and, in addition, leads to minimal use of potentially environmentally harmful dyes and other toxic substances of printing
production (solvents, films, etc.).

All polygraphic products, being the objects of graphic design, serve for effective transmission of useful information.
Modern digital technologies help to resolve the contradiction between the aesthetics of minimalism and the completeness
of communicative task fulfilment. A common situation today is the use of interactive tools [11].

Thus, the practice of placing QR codes makes it possible to significantly reduce descriptions and, therefore, the
resources used, while providing all the necessary information about the product and creating a unique experience of
interaction between the consumer and the brand. It is possible to get access to additional information about the origin of
the product, multimedia presentation, recipes of use, etc. by QR code. By its means it is possible to attract the consumer
to interact with the brand by inviting him to participate in some action and social survey [11].

Some brands also have experience in incorporating augmented reality technologies into print products. With AR-
enabled applications, consumers can see virtual elements such as 3D product models or interactive instructions. ‘Smart
labels equipped with Radio-frequency identification (RFID) chips and sensors are an innovative solution that is becoming
increasingly popular in the logistics world. These labels are transforming the way products are tracked and managed,
providing valuable benefits to businesses and consumers [12].

In the heterogeneous family of print design activities, the highest priority is publishing. In the design and production of
multi-page book editions, three main stages stand out - design layout, prepress and printing. In all these stages, successful
steps are possible to ensure sustainable print runs.

First of all, as part of the pre-project analysis, the publisher determines the technical parameters of the book. At this
stage, characteristics that may affect the environmental performance of the product are considered. The terms of reference
determine the size of the book, the volume of the publication (number of sheets), the text layout, the design of headers,
footers, the number of colours used in printing, and the quality of the cover or binding. It also determines the size of the
page and margins.

Reducing the size of margins is one of the possible steps of greening a publication, as it leads to a reduction in the
volume of the book and thus to saving resources. The Russian book publishing house Ad Marginem uses its original
system of margins in its own publications. This system contradicts State Standard 5773-90, which contains requirements
for the layout of books. According to the standard, the outer margins should be larger than the inner margins. However,
publishers slightly violate the standard of the book structure and use small outer margins, slightly increasing the inner
ones. This has a positive effect both on the convenience for the reader, as it is not necessary to open the book much to read
the text ‘inside’, and on the economy of paper, as the margins are used more rationally [13].

The font choice also affects the overall size of the book, because depending on the typeface chosen for the text,
the capacity of the information on the page can vary. The Dutch company SPRANQ set out to develop a font that
would fulfil the requirements of text legibility and economical ink consumption. The result was the Ecofont programme,
which processes familiar fonts (Arial, Verdana, Times New Roman), leaving unprintable fragments in the letters. For this
development in 2010, the Ecofont programme received the European Award for Ecological Design [14].

In order to reduce wasted materials, some publishers recommend modernising the structure of the book by using a
multi-column layout (which allows more text to be placed on a page), reducing or restructuring the header, eliminating
the use of footers where possible, and relying predominantly on white for the cover.

These proposals are controversial from the point of view of the classical approach to book design, but, nevertheless,
their application can indeed significantly reduce the amount of paper, inks, and other materials used in book production
without compromising the convenience and aesthetics of the publication. Greening in printing is becoming an influential
trend, which can significantly modernise the standards of book design and start the process of redesigning the usual
appearance of objects [13; 14].

There are separate recommendations for the sustainable development of the work of the publishing house itself. At
the stage of editing, it is suggested to abandon the usual use of paper and edit the text exclusively electronically. And at



Science Almanac of Black Sea Region Countries. 2025;11(1):47-52. eISSN 2414-1143

the stage of advertising promotion of the print run, it is recommended to use mainly electronic resources: websites, social
networks, contextual advertising.

All these actions will help to reduce the industry’s resource consumption already at the design stage. The application
of ecological principles in production is also an important step towards improving eco-efficiency in the industry. Major
publishing brands are actively working on the development of ‘green’ technologies for the development of printing, which
indicates the growing interest in environmental efficiency in this industry [15].

Discussion and Conclusion. In today’s world, design plays a new role related to the ecological loyalty of printing
production and responsibility towards the environment. Environmental challenges are now changing the behaviour of
both consumers and producers. Many print brands are seeking to place information on their products about their own
sustainable practices, use of sustainable materials, recycling processes, and participation in environmental initiatives.

The use of sustainable and biodegradable materials and recycled cartons is becoming an important challenge for many
design approaches. The introduction of new technologies, training of ecological design professionals, and co-operation
with environmentally oriented suppliers of materials and equipment are required.

Ecological design is becoming an integral part of publishing companies’ development strategies and production
processes, which is reflected in their mission and goals. In an ecological approach to design in the printing industry,
various aspects related to the use of ecological materials, printing inks, as well as the reduction of emissions and the
implementation of zero-waste production principles are important. Ecological design in printing represents an important
area that contributes to the normalisation of the relationship between humans and the environment.
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