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Tekstiiliteollisuutta muuttaa parhaillaan digitaalinen tulostus. Innovaatiot pigmenttimusteissa,
yksivaiheisessa prosessoinnissa ja tekoélyssd vauhdittavat rdjihdysmaisti kasvua. Tdma
murros mahdollistaa kestivimmaén, tehokkaamman ja paikallisemman tuotannon, joka vastaa
keskeisiin haasteisiin, kuten jétteeseen ja toimitusketjujen hdiridihin, sekd tayttdd kasvavan
kysynnin yksil6llisille tuotteille.

Tekstiilien muutos

Mika alkoi digitaalisena murroksena kuluttajien vaatimuksesta saada yksilollisié tuotteita
nopeammalla toimitusajalla, on kehittynyt perustavanlaatuiseksi rakenteelliseksi
uudistukseksi siind, miten painetut tekstiilit suunnitellaan ja valmistetaan. Vuoteen 2026
mennessa rullalta rullalle -digitaalinen tekstiilitulostus on noussut uuden valmistusmallin
kulmakiveksi, joka painottaa kestivyytté, tehokkuutta ja teknologian integraatiota.

Ala, joka nojasi pitkddn perinteiseen seulapainatukseen ja analogisiin prosesseihin, on nyt
teollisuuden 5.0:n eturintamassa, jossa tekodly, materiaalitieteen edistysaskeleet ja
ympdéristotietoisuus yhdistyvit luoden ennendkemattomid mahdollisuuksia innovaatioille ja
kasvulle.



MARKKINA-ADOPTOINNIN KITHTYMINEN

Viimeaikaiset markkina-analyysit paljastavat, ettd digitaalinen tekstiilitulostusala on kasvanut
huomattavasti, ja sen ennustetaan ylittdvin 8,8 miljardin dollarin globaalit markkinat vuoteen
2034 mennessd noin 12,1 %:n vuotuisella kasvuvauhdilla (Future Market Insights).
Merkittdvin kehitys ei kuitenkaan ole pelkéstdéin markkinoiden laajentuminen, vaan
dramaattinen siirtyma kohti tiettyjd painoteknologioita, jotka vastaavat nykyaikaisen
valmistuksen haasteisiin.

Pigmenttipainatus, joka kattoi aiemmin vain 11 % digitaalisesta musteen kdytostd, on
kokenut rdjahdysmaiisen kasvun teknologisten l&pimurtojen myo6té tulostuspdiden
suunnittelussa ja musteiden kemiassa. Esimerkiksi Epson PrecisionCore -tekniikan kaltaiset
nopeat ja korkean kuiva-ainepitoisuuden tulostuspéét ovat poistaneet monet
pigmenttipainatuksen kéyttoonottoa rajoittaneet tekniset esteet ja mahdollistaneet sen
laajemman hyddyntdmisen sekoitekuitumateriaaleissa.

Tatd kehitystd ovat vauhdittaneet merkittavét alan investoinnit. Suuret toimijat, kuten MS,
Epson, Kornit Digital, Fujifilm ja EFI Reggiani, ovat sijoittaneet miljoonia pigmenttimusteen
tuotantokapasiteetin laajentamiseen, miki osoittaa luottamusta teknologian pitkdaikaiseen
kannattavuuteen. Investoinnit kuvastavat laajempaa tunnustusta pigmenttipainatuksen kyvylle
késitelld polyesteri—puuvillasekoitteita — markkinasegmenttid, jonka arvo on 57 miljardia
puntaa.

UUSIA TEKNOLOGIOITA, JOTKA MUUTTAVAT TOIMIALAA
TEKOALYN OHJAAMA SUUNNITTELU JA TUOTANNON OPTIMOINTI

Tekodly on siirtynyt kokeiluista olennaiseksi osaksi nykyaikaisia tekstiilitulostuksen
tyonkulkuja. Alan johtavat yritykset, kuten Early.Vision, kehittdvit tekodlypohjaisia
suunnittelu- ja tyonkulkualustoja, jotka voivat analysoida markkinatrendejd, ennustaa
kuluttajien mieltymyksia sekd luoda automaattisesti kuvioiden variaatioita ja kohderyhmille
sekd kausittaisiin tarpeisiin optimoituja tuotteita.

Tekodlyn integrointi ulottuu koko tuotantoputkeen: virinhallintaan, laadunvalvontaan ja
tulostuslaitteiden ennakoivaan huoltoon. Kehittyneet spektrianalyysijarjestelmét
mahdollistavat tarkan vérintoiston eri alustoilla ja painatusolosuhteissa, ratkaisten yhden alan
sitkeimmisti haasteista.

YKSIVAIHEISEN PROSESSOINNIN VALLANKUMOUS

Yksi merkittavimmistd edistysaskeleista rullalta rullalle -tulostuksessa on ollut yksivaiheisten
prosessointijirjestelmien kehittdminen, jotka poistavat perinteisen kankaan
esikdsittelytarpeen. Yritykset kuten Setema, Kornit Digital ja Zimmer ovat tuoneet
markkinoille integroidun pinnoitustoiminnon, joka levittdd esikésittelyn samanaikaisesti
tulostusprosessin valmistelun yhteydessa. Tama véhentdd tuotannon monimutkaisuutta ja
energiankulutusta merkittévisti.

KEHITTYNYT MUSTE- JA MATERIAALITEKNIIKKA

Uusien pigmenttimusteiden kehittiminen on ollut ratkaisevaa alan kehitykselle. Viimeaikaiset
lanseeraukset, kuten Farbenpunkte Peractojet, Epson Genesta PG-Revo ja EFI Reggiani Terra



Digital Pigment -musteet, osoittavat alan sitoutumisen suorituskyvyn ja kestdvyyden
parantamiseen.

MARKKINOIDEN DYNAMIIKKA JA GLOBAALIT MUUTOKSET
TOIMITUSKETJUJEN KESTAVYYS JA PAIKALLISTUMINEN

Tekstiiliteollisuuden kokemat toimitusketjujen hdirioét ovat vauhdittaneet digitaalisten
tulostusteknologioiden kiyttoonottoa, jotka mahdollistavat paikallisemman tuotannon.

SAANTELY JA LAPINAKYVYYS

Kasvava sdéntely kemikaalien kdyton, jatehuollon ja toimitusketjujen ldpindkyvyyden
ympirilld luo uusia mahdollisuuksia digitaaliselle painatukselle.

TOIMIALASOVELLUKSET JA MARKKINASEGMENTIT
MUOTI JA VAATETUS

Muotiteollisuus hyddyntad digitaalista painatusta monipuolisesti — ei pelkéstidin kuvioiden
painamiseen. Innovatiiviset suunnittelijat luovat kankaita, joissa on erilaisia tekstuureja,
toiminnallisuuksia ja reagoivia ominaisuuksia.

SISUSTUS JAARKKITEHTUURITEKSTIILIT

Sisustus- ja arkkitehtuuritekstiilien ala on noussut tiarkedksi kasvutekijéaksi rullalta rullalle
-painatuksessa.

KESTAVYYS ETURINTAMASSA

Ymparistoasiat ovat nousseet toissijaisesta huolenaiheesta tarkeimmaksi teknologian
kayttoonoton ajuriksi.

KATSE TULEVAISUUTEEN: RULLALTA RULLALLE -PAINATUKSEN
KEHITYS

Vuonna 2025 ja sen jilkeen kehitystd muovaavat:

Lisdvalmistuksen periaatteiden integrointi

Kiertotalouden ratkaisut

Autonomiset tuotantojirjestelmiit

Molekyylitason raatilointi

Rullalta rullalle -digitaalinen tekstiilipainatus on valmis vastaamaan kestdvén tuotannon,
yksil6llisyyden ja joustavampien toimitusketjujen globaaleihin haasteisiin. Teknologian,
kestdvien kédytdntojen ja markkinakysynnin yhdistyminen luo ennenkokemattoman
mahdollisuuden alan murrokseen — ja edelldkivijét ovat jo tarttuneet siithen.



THE FUTURE OF TEXTILES: NEW
DEVELOPMENTS AND MARKET
TRENDS RESHAPING DECOR AND
APPAREL MANUFACTURING

The textile industry is being transformed by digital printing.
Innovations in pigment inks, single-step processing, and Al are
driving explosive growth. This shift enables more sustainable,
efficient, and localised production, addressing key challenges like
waste and supply chain disruption while meeting the demand for
personalised products.

Transforming Textiles: What began as a digital transformation driven by
consumer demands for personalisation and shorter lead times has evolved
into a fundamental restructuring of how printed textiles are conceived,
designed, and manufactured. As we advance towards 2026, roll-to-roll
digital textile printing has emerged as the cornerstone of a new
manufacturing paradigm that prioritises sustainability, efficiency, and
technological integration.

The sector that once relied heavily on conventional screen printing and
analogue processes now finds itself at the forefront of Industry 5.0, where
artificial intelligence, advanced materials science, and environmental
consciousness converge to create unprecedented opportunities for
innovation and growth.



THE ACCELERATION OF MARKET ADOPTION

Recent market analysis reveals that the digital textile printing sector has
experienced remarkable growth, with the global market projected to exceed
$8.8 billion by 2034 at a CAGR of approximately 12.1% (Future Market
Insights). However, the most significant development lies not in the overall
market expansion, but in the dramatic shift towards specific printing
technologies that address contemporary manufacturing challenges.

Pigment printing, which historically represented only 11% of digital textile
ink usage, has witnessed explosive growth driven by technological
breakthroughs in printhead design and ink chemistry. The introduction of
high-speed, high-solids printheads such as the Epson PrecisionCore
technology has eliminated many of the technical barriers that previously
limited pigment printing adoption, enabling manufacturers to capitalise on
its unique advantages across mixed-fibre compositions.

This technological evolution has been further accelerated by substantial
industry investments. Major players including MS, Epson, Kornit Digital,
Fujifilm, and EFl Reggiani have committed millions to expanding pigment
ink manufacturing capacity, signalling their confidence in this technology’s
long-term viability. These investments reflect a broader industry recognition
that pigment printing’s ability to process polyester-cotton blends—a market
segment valued at £57 billion—represents an enormous untapped
opportunity.

EMERGING TECHNOLOGIES TRANSFORMING THE LANDSCAPE
AI-DRIVEN DESIGN AND PRODUCTION OPTIMISATION

Artificial intelligence has moved beyond experimental applications to
become an integral component of modern textile printing workflows.
Leading companies like Early.Vision are pioneering Al-driven design and
workflow systems that can analyse market trends, predict consumer
preferences, and automatically generate pattern variations and products
optimised for specific demographics and seasonal demands.

The integration of Al extends throughout the production pipeline, from
colour matching and quality control to predictive maintenance of printing
equipment. Advanced spectral analysis systems now enable precise colour
reproduction across different substrates and printing conditions, addressing
one of the industry’s most persistent challenges.

SINGLE-STEP PROCESSING REVOLUTION
One of the most significant technological advances in roll-to-roll printing
has been the development of single-step processing systems that eliminate



the traditional requirement for fabric pre-coating. Companies like Setema,
Kornit Digital and Zimmer have introduced in-line coating functionality that
applies pre-treatment simultaneously, in preparation for the printing
process, dramatically reducing production complexity and energy
consumption.

This innovation addresses multiple industry pain points: it reduces
inventory requirements for pre-coated fabrics, eliminates degradation
issues associated with stored treated materials, and significantly reduces
the overall environmental footprint of the printing process. The technology
represents a fundamental shift towards more sustainable manufacturing
practices while improving operational efficiency.

ADVANCED INK CHEMISTRY AND SUSTAINABLE MATERIALS

The development of next-generation pigment inks has been crucial to the
industry’s evolution. Recent launches including Farbenpunkte’s Peractojet
system, Epson’s Genesta PG-Revo range, and EFIl Reggiani’s Terra Digital
Pigment inks demonstrate the industry’s commitment to improving both
performance and sustainability.

These advanced formulations deliver exceptional colour gamut, improved
light fastness, and superior wash durability while maintaining compatibility
with eco-friendly manufacturing processes. The emphasis on waterless
printing technologies, exemplified by partnerships such as the collaboration
between Yuima Nakazato and Epson, showcases the industry’s ability to
achieve high-quality results while dramatically reducing environmental
impact.

MARKET DYNAMICS AND GLOBAL SHIFTS

SUPPLY CHAIN RESILIENCE AND LOCALISATION

The global textile industry’s experience with supply chain disruptions has
accelerated the adoption of digital printing technologies that enable more
localised production. Roll-to-roll digital printing’s ability to produce smaller
batches economically has made it an attractive option for brands seeking to
reduce their dependence on distant manufacturing centres.

The flexibility offered by digital printing technologies aligns perfectly with
the growing demand for shorter supply chains and reduced transportation-
related emissions.

REGULATORY COMPLIANCE AND TRANSPARENCY
Increasing regulatory pressure around chemical usage, waste
management, and supply chain transparency has created new



opportunities for digital printing technologies. The ZDHC (Zero Discharge of
Hazardous Chemicals) Roadmap to Zero programme and similar initiatives
are driving adoption of printing processes that offer better traceability and
reduced environmental impact.

Digital printing’s inherent advantages in chemical management—including
precise ink application, reduced water usage, and elimination of many
traditional finishing chemicals—position it favourably within this evolving
regulatory landscape.

INDUSTRY APPLICATIONS AND MARKET SEGMENTS

FASHION AND APPAREL INNOVATION

The fashion industry’s embrace of digital printing extends far beyond simple
pattern application. Innovative designers are leveraging the technology’s
capabilities for complex textile manipulation, creating fabrics with varying
textures, embedded functionality, and responsive properties.

Direct-to-garment (DTG) and direct-to-film (DTF) technologies have
matured significantly. Key industrial models include the Kornit Apollo and
Atlas MAX, Brother GTXpro, Epson SC-F3000, and Ricoh RI2000/R14000
that can handle industrial-scale personalisation while maintaining the
quality standards required for premium fashion applications.

INTERIOR DESIGN AND ARCHITECTURAL TEXTILES

The home décor and architectural textiles sector has emerged as a major
growth driver for roll-to-roll printing. The ability to produce custom
wallcoverings, upholstery fabrics, and decorative textiles on-demand has
revolutionised how interior designers approach space customisation.

Advanced printing systems from Canon, Dimense, and other manufacturers
now offer texture printing capabilities that create tactile surface effects for
textile wallcoverings, expanding the creative possibilities for interior
applications while maintaining the durability required for commercial
environments.

SUSTAINABILITY AT THE FOREFRONT

Environmental considerations have moved from being a secondary concern
to a primary driver of technology adoption. The textile industry’s
acknowledgement of its environmental impact has accelerated the
development and adoption of more sustainable printing processes.



Digital printing’s inherent advantages—reduced water consumption,
minimised chemical usage, and elimination of traditional screen preparation
processes—align with the industry’s sustainability objectives. The
technology’s ability to produce exact quantities needed also addresses the
growing concern about textile waste.

Companies like Prinfab and Standfast and Barracks are setting new
standards for environmental responsibility in print-on-demand operations,
for small and large volumes respectively, demonstrating that commercial
success and environmental stewardship can be mutually reinforcing
objectives.

LOOKING AHEAD: THE FUTURE OF ROLL-TO-ROLL PRINTING
As we look towards the remainder of 2025 and beyond, several trends are
likely to shape the continued evolution of roll-to-roll textile printing:

Integration of Additive Manufacturing Principles: The convergence of
textile printing with additive manufacturing concepts will enable the
production of fabrics with embedded functionality, creating new product
categories that blur the boundaries between textiles and technology.
Circular Economy Implementation: Advanced recycling technologies and
closed-loop production systems will become integral to printing operations,
with systems designed to capture and reprocess waste materials directly
within the production workflow.

Autonomous Production Systems: The integration of Al, robotics, and
advanced sensors will enable fully automated printing operations that can
adapt to changing requirements without human intervention, dramatically
improving efficiency and consistency.

Molecular-Level Customisation: Developments in nanotechnology and
molecular engineering will enable the creation of fabrics with properties that
can be modified at the molecular level during the printing process, opening
new possibilities for functional textiles.

The roll-to-roll digital textile printing industry stands poised to address some
of the most pressing challenges facing global manufacturing: the need for
more sustainable production methods, the demand for greater
customisation and personalisation, and the requirement for more resilient
and responsive supply chains.

As technological capabilities continue to expand and environmental
pressures intensify, the sector’s ability to deliver both commercial value and
positive environmental impact positions it as a critical component of the
future manufacturing landscape.



The convergence of digital innovation, sustainable practices, and
market demand creates an unprecedented opportunity for industry
transformation—one that forward-thinking manufacturers are already
beginning to realise.



