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1. Introduction

Global manufacturing is characterized by rapid digitalization caused by the introduction
of Industry 4.0 technologies. They are expected to increase the manufacturers’ efficiency by
decreasing their costs and delivering new value for the customers at a micro-level, and stimulate
their involvement into global value chains and productivity at a macro-level. At the same time,
these technologies bring new risks such as rise of unemployment and data security issues. Thus,
the future of their industrial applications is highly uncertain (Heinemann, 2018).

In this regard, foresight as a scientific tool of future exploration might be of essential
importance for the investigation of industry development. For the purpose of our research we use
foresight methods for the investigation of the future of the textile and apparel industry, which at
the moment undergoes fast and fundamental changes because of the introduction of Industry 4.0
technologies (Tsai, 2018; Duarte et al., 2018; Bertola, Teunissen, 2018; Chen, 2019). Nearly
60% of manufacturers in this sector have already invested in cloud technologies, connected
devices and data analytics, while almost the same share requires the investments in augmented
reality (AR) and artificial intelligence (Al) (WTIN, 2018). The possible industry-specific
application of these technologies include such new materials as intelligent yarns, smart textiles
etc. (LEAD, 2018). However, the future risks and benefits of these applications are highly
uncertain at the moment.

Most studies (Keenan et al.,, 2004; Saricam et al., 2013, 2014; Oxxborrow, 2015)
examined the ‘textile and apparel industry’ or ‘textile and clothing sector’ in general, without
referring to the specific processes or products. However, Allwood et al., 2008 provided a scheme
of the industry’s with key elements — resources, products and processes. For our work we do not
limit strictly the borders of the industry and use the classification suggested by Allwood et al.
(2006, 2008).

Considering the extremely limited knowledge of strict predictive forecasts as well as the
highly determined character of planning (Vishnevskiy et al., 2019; Milshina, Vishnevskiy,
2018), the research question of the study is what is the most appropriate set of the foresight tools
for understanding the future of textiles and apparel industry?

For the response to our research question, we conducted a bibliometric analysis that
allowed us identifying and examining papers describing methodological instruments used for the
foresight of textile and apparel industry. Then we suggested several new methods that were
underutilized in previous studies such as wild cards and timelines. After that we held 2
workshops and 10 interviews (with the participants of these workshops) that helped us to classify
and assess global trends of the textile and apparel industry development (identified during the
bibliometric analysis) as well as identify wild cards and opportunities and threats of the global
trends for the national industry (Russian case study). On the basis of the achieved results we
constructed the timeline which showed trends, the most relevant future events for each trend,
wild cards (the events that may change drastically the global or national trends development), as
well as opportunities and threats for the Russian textile and apparel manufacturers, brands and
retailers.



This study, therefore, is aimed to develop a special methodological toolkit for conducting
industry foresight including timelines construction and wild cards detection and demonstrate its
applicability for the textile and apparel industry. To achieve this goal, in the next section we
provide a brief analysis of previously conducted foresight studies on the textile and apparel
industry. After that, in the second section, we explain the suggested advanced methodology for
conducting industry foresight, and, in the third section, — to illustrate its applicability. Finally, in
the fourth section we discuss the possible development of this industry in Russia in the context
of global trends (identified and represented at a timeline) and wild cards.

2. Methodology

First of all, we conducted an analysis of existing literature and then examined papers
describing methodological instruments used for the foresight of textile and apparel industry by
the following criteria: scope, aim and results of research, time horizon, description of the
methodology and methods used. Then advantaged and disadvantages of methodological
instruments from these studies were identified and on this basis we suggested to add a creativity-
based method — wild card analysis and a more systemic method which combines different
dimensions on the Popper diamond (2008) (evidence, interaction, creativity and expertise) — a
timeline. Timelines represent the future vision of development, or trends (Rosenberg, Grafton,
2013; Brehmer et al., 2016). To construct the timelines and conduct wild card analysis, we
employed a balanced and comprehensive approach based on a number of foresight methods:
bibliometric analysis (Gibson et al., 2019; Bootz et al., 2019), or qualitative evidence-based
technique of document analysis, and wild cards detection (Qi et al, 2018; Pavlova et al., 2018;
Meissner et al., 2019).

We held 2 workshops with 32 experts. At the workshop experts attributed a number of
opportunities and threats for the Russian textile and apparel manufacturers, brands and retailers
to each of the trend. Also at the workshops the wild cards of textile and apparel industry
development were identified. Then 10 participants of the workshops took part in interview where
they were asked to classify global trends (distinguished by us during the bibliometric analysis)
by their probable time period and assess the possible influence of global trends on national
manufacturers in terms of opportunities and threats according to the Likert scale (1 — low; 5 —
high). The experts also offered the most relevant future events which confirm the appropriate
global trends.

2.1. Bibliometric analysis

At first, general keywords such as “foresight” or “future studies”, or “forecast” in
combination with “industry” were used to search the WoS database (Table 1). Web of Science
includes all journals that are listed in the Science Citation Index Expanded (SCI-EXPANDED),
and it thus provides a sufficiently broad range of literature. Secondly, we selected studies on the
basis of the relevant search query addressed to WoS database ((textile* OR apparel* OR cloth*)
AND (trend* OR future* OR forecast*)) for 2004-2019 years. The set of keywords then was
refined iteratively using high-frequency keywords from the literature obtained (Table 2).



Table 1. Search query 1 and result count

Queryl  TI=((*“foresight®” OR future* OR forecast*) AND (industr* OR segment* OR
sector®))

AND

TS = (((trend OR data OR text) AND mining) OR “trend detection” OR “technolog*
forecast®” OR “technolog* intelligence” OR “technolog* opportunit*” OR
“emerging topic*” OR “topic detection” OR “topic tracking”)

Result 452
count

Table 2. Search query 1 and result count

Query 2 TI = ((“trend*” OR future* OR forecast*) AND (textile* OR apparel* OR cloth*))
AND

TS = ((trend OR tendec* OR “trend detection” OR “technolog* forecast®” OR
“technolog™ opportunit®” OR “emerging technolog®”) AND “textile* OR apparel*
OR cloth*))

Result 83
count

After that we reviewed each paper manually (535 papers in total), by reading its title
and abstract. Papers that either did not address our research domain were removed. Papers that
had connections to the industry foresight and textile and apparel domain were chosen as the
basis for the further study and research in the field of methodology. A more detailed
explanation of these studies with a special focus on the methodological issues is given below.
Future studies about foresight for textile and apparel previously conducted in this area is
presented in the Appendix A. They are briefly described in terms of year of launch, country
origin, time horizon, aim, methodology and results.

2.2. Existing methodological approaches to future studies in the textile and apparel
industry

The bibliometric analysis was based on analysis of papers devoted to the industry
foresight (452 papers from the WoS database) and the papers where trends in textile and apparel
were investigated (83 papers from the WoS database). At the intersection of these works we
found the most relevant studies (13 papers) which became a basis for the analysis of the existing
methodological approaches to future studies in the textile and apparel industry.



Industry

452 papers foresight
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13 papers Basis for the research
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Figure 1. The scope of the bibliometric analysis

Conceptual framework of the studies’ comparison (13 papers) was based on the
investigation in details of the methodological tools in each research. We examined these papers
by the following criteria: scope, aim and results of research, time horizon, completeness of
methodology description and methods used. Then advantaged and disadvantages of their
methodology were identified (Appendix A).

To start with, Keenan and his colleagues (2004) identified by themselves five key drivers
of the EU textile and clothing sector (international trade relations, industrial organization and
structure, new and emerging technologies, human resources, international rules and
conventions). To explore the possible directions of the development, drivers were analyzed in
three dimensions: “Alpha” outlook that involves simple extrapolation of current trends, “Beta”
outlook which includes an opportunity that things “go wrong” and “Delta” outlook which
contains “more visionary outcomes” (Keenan et al., 2004).

Allwood et al. (2008) also used scenarios to examine the UK textile and apparel industry.
The analysis was conducted in three steps. Firstly, the current situation in this sector in the UK
was described and possible scenarios were identified, compared and selected including case
studies and quantitative predictions. After that, each scenario was assessed by means of
predictive triple bottom line and represented with a “graphic equalizer”. Than the results were
reported to the stakeholders across the industry, who assessed the plausibility of each scenario
again and gave feedback.

Two more studies based on the Godet’s scenario planning (Godet, 2001) technique were
conducted in Turkey (Saricam et al., 2013; Saricam et al., 2014). Firstly, scenarios were
generated on the base of judgments of “foresighted and open-minded experts that have
convenient backgrounds™ and each scenario was matched with the initial hypothesis and assessed
in terms of mathematical probability by means of cross impact matrix-multiplication applied to
classification (MICMAC), matrix of alliances, conflicts, targets, objectives and
recommendations (MACTOR) and cross impact systems and matrices (SMIC). The second part
of the study included the experts’ assessment of the key strategies that can be implemented for
the advancement of the national industry (Saricam et al., 2014), (Okur, Saricam, 2019),
(Saricam, Okur, 2019).

Oxborrow (2015) conducted a disaggregative Delphi survey (Gonzalez-Sanmamed,
Munoz-Carril, 2019), (Agrawal, Pal, 2019) (a semi-quantitative method) the industry’s experts. .
The responses were compiled and validated through three rounds of the survey. The large scope
of the survey, in contrast to its short time horizon (5 years), was explained by the author as a
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relevant response to the rapid industry development (Oxborrow, 2015). Finally, a gap between
retail strategy and supply chain practice was revealed, and three future scenarios of supply chains
development were established: improved standardization and cost efficiency, proximity and
flexibility, responsiveness to niche market demands.

Da Silveira Bruno and Pimentel (2016), in turn, focused the study on the technologies of
Industry 4.0 and apparel sector in Brazil. The impact of the main disruptive technologies on four
of the sector’s strategic emphases (apparel, design, new fibers and new consumer channels) was
investigated until 2030 (da Silveira Bruno & Pimentel, 2016). As da Silveira Bruno and Pimentel
(2016) argued, the Greater Committee for the Brazilian Textile and Apparel Industry (CSITCB)
was responsible for the specification of those four emphases. They were selected at the CSITCB
meetings based on information gathered from the relevant consulting and academic studies, and
interviews with small, medium and large enterprises. The ubiquitous technological trends, in
turn, were identified by means of bibliometric analysis (Tian et al., 2018).

The study carried out in the EU (Bontoux et al., 2017) examined the future of the EU
industry by means of the Industrial Landscape Vision 2025 — a forward looking tool which has
been already tested in previous foresight projects of the Joint Research Centre (JRC). It involved
a number of workshops with a broad range of stakeholders. As a result, this study provided the
description of the industry’s key challenges grouped into four sectors (innovation resources,
trade, skills) and recommendations for policy actions.

One more study on the future of the U.S. apparel market was held with the industry’s
experts, who answered four open-ended questions about the future of fiber, fabrics and other
materials used for apparel production, production technologies, design and retail (Kim &
Johnson, 2009). Such a survey, or interview, was chosen as a relevant method for receiving the
in-depth predictions, views and ideas not constrained by several options. As a result, feedback
from 62 professionals, who held the positions of production, sourcing, development, marketing
and store managers, was obtained. The data was analyzed with the use of the constant
comparative method and open coding, both of which allow examining, comparing and
categorizing data according to the themes and sub-themes.

Lu (2015) and Foster (2016) examined the future of the U.S. knit apparel demand in next
20 years and the U.S. total textiles and apparel export to the world in next 10 years with the help
of a mathematical univariate Box-Jenkins, or ARIMA analysis. This kind of modelling includes
the analysis of time-series through autoregressive (AR) and meaning moving average (MA), and
selection of the forecasting model which fits best for the current trends. The results of both
studies represent statistical calculations of future knit apparel demand as well as the U.S. total
textiles and apparel export.

Moreover, the EU SME Centre has recently released the report on the development of
textile and apparel industry in China, which revealed not only its market size and structure, but
the potential opportunities and challenges in both sub-sectors (textiles and apparel) (Irun B.,
2017). Without referring to a specific foresight method, the authors of the study provided a
detailed market and trend analysis with the use of a large scope of statistical data received from
China National Bureau of Statistics, China Internet Network Information Center, Human
Research Institute etc.



The environmental scanning was chosen as a key method by Kim et al. (2007) since it
provides an opportunity to discover “emerging trends, situations, and potential pitfalls”, which
are of vital importance for such a dynamic environment. Having adopted the Stoffel’s model, the
researchers expanded its scope and divided the process into three stages. Firstly, they collected
the information about the main areas: social, economic, competitive, technological, and
political/regulatory areas. Secondly, they synthesized the emerging issues and evaluated their
plausibility, impact, time of exposure and industry’s responsiveness. Thirdly, the authors
produced an in-depth report which was spread across the industry’s stakeholders.

The technology assessment was employed to analyze the sustainability of the smart textile
sector (Kohler, 2013). This kind of future-oriented activity shows the potential impact that an
emerging technology may have on society, environment and economy (Nazarko, 2017). As it is
argued by the author, the study can be characterized as an exploratory one with a qualitative
interactive approach (literature review, consultations with stakeholders) due to the lack of robust
quantitative data. Thus, it contains set of heuristics, which can be used as an anticipatory strategy
for the production of smart textiles with the environmentally conscious design. To sum up, we
checked which methods from the Popper’s diamond (Popper, 2008) were used in 13 studies that
we analyzed (table 3).



Table 3. The usage of foresight methods in existing papers for textile and apparel sector foresight

Foresight
methods

Existing papers

Keenan
et al.,
2004

Kim
et al.,
2007

Allwood
et al.,
2008

Kim
Johnson,
2009

&

Saricam
et al.,
2013

Kohler,
2013

Saricam et
al., 2014

Oxborrow,
2015

Lu,
2015

Foster,
2016

Da  Silveira
Bruno &
Pimentel,

2016

Bontoux
al.,, 2017

et

Irun B.,
2017

Literature review

+

+

+

+

+

Extrapolation

+

+

Scanning

Interview

+|+ |+ |+

+ |+ |+ |+

+ 1

+ |+ |+ |+

+ [+

+[+]|

Patent analysis

Cross impact
analysis

Stakeholder
analysis

Critical
technologies

Quantitative
Scenarios

Expert panel

+

—+

Roadmapping

Delphi

=+ | 1

+ |1

SWOT

Survey

+ |1

=+ | 1

—+

Timeline

Backcasting

+ |1

=+ | 1

Role play/Acting

Scenario writing

+

=+ | 1

Gaming

Simulation

+

Science fiction

Wild Cards




2.3.Knowledge gaps in existing methodologies

The analysis showed that these studies (Appendix A) are predominantly based on several
commonly used expert-based foresight methods (scenarios, interviews, expert panels/workshops
etc.), whereas creativity-based techniques (wild cards, science fiction), are underutilized as well
as the highly resource consuming methods such as roadmapping and patent analysis (see table 3).

By the criteria of methods used basically all studies are formed on the use of 5-12 types
of tools, e.g. the studies by Kim et al. (2007), Kim & Johnson (2009), Allwood et al. (2008),
Keenan et al. (2004). A lot of papers lack a detailed explanation of methods used (like Irun B.
(2017), Da Silveira Bruno & Pimentel (2016), Keenan et al. (2004)). For example, in works of
Saricam et al. (2013, 2014) there weren’t any description of technique how authors selected
experts. However these papers are based on scenario planning methods where the main focus is
on experts’ opinions.

By the criteria of the scope of the research most of the papers concern only national or
regional markets of textile and apparel (EU — Keenan et al.,, 2004; Bontoux et al., 2017;
Germany — Kohler, 2013; UK — Allwood et al., 2008; USA — Kim et al., 2007; Kim & Johnson,
2009; Lu, 2015; Foster, 2016; Brazil — Da Silveira Bruno & Pimentel, 2016; Turkey — Saricam et
al., 2013, 2014). They all lack the analysis of global context of industry development (i.e. global
trends analysis). Some authors state that they need further research for additional refinement and
possible combination with quantitative approaches (Bontoux et al., 2017).

An overview of the previous foresight studies on the future of textile and apparel industry
demonstrates that there are several underutilized methods, such as a trend analysis within a
timeline and qualitative creativity-based techniques (wild cards etc.) (Figure 2).

Creativity

Wild Cards Low-cost

Highly informative
Resource consuming

Highly specialized

Science fiction |

) Simulation Gaming /
/& /

S al . iti
Role play/Acting Ce} rio writing

s
\Backcasting Timelige/ Scenario workshop

o _ 5
2 ~ - Survey o
E Roadmapping — Delphi- ~ SWOT 3
o 0
uK_I Expert panel Critical technologies LA D3 T g

=

Quantitative Scenario/SMIC ~ Stakeholder analysis
Interviews Cross impact/Structural analysis
\ Patent analysis  Bibliometric analysis

\ Extrapolation  Scan niV
\ Literature review Qualitative

Semi-quantitative
\/ Quantitative

Evidence
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Figure 2. Key characteristics of foresight methods
Source: Authors’ analysis based on Popper (2008) and Vishnevskiy et al. (2015).

The most popular qualitative methods occurred to be literature review (bibliometric
analysis), expert panels and scenarios, which were widely used by the scholars who examined
the future of textile and apparel industry (Fig. 2). Popper (2008) noticed that creativity-based
methods are much less commonly used that expertise- or evidence-based ones. This statement
can also be illustrated by the figure above. Finally, the scholar assumed that the reason for this is
the lack of guidance on how to apply techniques such as gaming and other creative methods like
wild cards or weak signals.

The explanation of underutilized methods, including qualitative creativity-based
(Skulimowski, 2016) in foresight studies seems to be especially true if we consider the costs and
results of different methods. This idea was suggested by Vishnevskiy et al. (2015), who
identified several groups of foresight techniques (low-cost, highly informative, resource
consuming and highly specialized) based on these parameters. Low-cost methods (literature
review, interviews, SWOT) are expedient for any foresight processes since they do not require
considerable expenses, but achieve results which ensure the reliability of research. Highly
informative methods (scenario writing, expert panel) are more expensive than the first ones, but
their performance is much higher. Implementation of resource consuming methods requires
significant financial, organizational and other resources (Delphi, roadmapping), however they
are important for large businesses. Highly specialized ones (wild cards, backcasting) achieve
specific positive effects, especially during the analysis of fast-changing and not always
predictable environment, but they should be implemented in conjunction with trend analysis.

3. Further suggestion for methodological toolkit improvement

In our study we decided to improve the methodology developed by other researchers
from this field and to add methods that were ignored in studies which we investigated. Our
suggestion was to add such instruments as timeline and wild card analysis. Patent analysis and
roadmaps were excluded because they are too resource consuming and we had no resources
available to perform them. Science fiction method was excluded also because it is too specific.
The steps of our analysis are described in detail below.

At the system level, an identification of wild cards plays an important role in constructing
forecast scenarios by company or government in addition to a comprehensive trend analysis. The
purpose of the analysis in this case is to test the stability of the system (foresight research)
against unforeseen events with a high degree of influence (Mendonga et al., 2004). However,
trends and wild cards study performs several more functions in the process of developing
scenarios: it evaluates the sensitivity of the scenario to external influences, and compensates for
the “weaknesses” of the scenario, including identifies its errors and identifies alternative
potential ways of development. The identification of wild cards also allows introducing new
elements into closed processes for forecast scenarios building, start a strategic discussion and go
beyond standard solutions and actions (Pavlova et al., 2018). Thus, this study should be
considered as an element that allows to increase the prognostic potential and adaptive abilities,
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which is especially important for companies and government agencies that are forced to work in
conditions of a high-risk and turbulent environment.

The best representation of the achieved results of trend and wild cards analysis can be
done in the form of timelines. The timeline contains the results of the analysis of the key
components of the industry: the main trends, the most significant future events, wild cards,
challenges and opportunities (for company, industry, region or country).

3.1.Global trends analysis

We began from global trends, or megatrends, analysis because it sets the frame for further
research and for the timeline building and wild card identification (Mikova & Sokolova, 2014).
Global trends generally represent gradual forces, factors and patterns that are pervasively causing
change in society (Saritas & Smith, 2011; Ena et al., 2016; Saritas, Proskuryakova, 2017). We
used the expanded version of the PEST classification from environmental scanning research,
sometimes also referred to as the STEP classification (Hiltunen 2008; Carr and Nanni 2009).
This classification scheme distinguishes between political, economic, ecological, social and
technological (including scientific research and development) trends (STEEP).

We used bibliometric analysis to identify the most promising global trends for textile and
apparel industry. 83 papers (from the step with bibliometric analysis based on WOS database)
devoted to trends in textile and apparel industry were studied. We chose from them the most
relevant global trends and classified them by STEEP (Table 4).

And then we verified our global trends’ list with high-qualified experts from the field.
The progress and results of the study were discussed with experts in two expert workshops that
gathered 32 experts from Russian Ministry of Industry and Trade (15 persons), the Russian
Union of Entrepreneurs of Textile and Light industry (13 persons), large companies (BTC
Group, Tchaikovsky Textile) (4 persons). Participants of the workshops were asked to assess the
possible influence of these trends on national manufacturers in terms of opportunities and threats
according to the Likert scale (1 — low; 5 — high). Global trends detected by bibliometric analysis
on previous step were classified by experts by their probable time period (the maximum progress
of these trends’ development): short-term trends — by 2020; medium-term trends — 2021-2025
and 2025-2030; long-term trends — after 2030.

Also at the workshop experts attributed a number of opportunities and threats for the
Russian textile and apparel manufacturers, brands and retailers to each of the trend and
connected event (Appendix D). Following opportunities were selected for the further expert
assessment:

business model innovation;
product diversification;
productivity growth;
quality improvement;

costs reduction.

AN NN
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And following threats for Russian textile and apparel manufacturers, brands and retailers:

v’ strong global competition;
increased costs;

safety hazard;

technological complexity;

lack of skills and competencies.

RS

Next, we conducted 10 expert interviews with selected participants from the expert workshop
(see the fulfilled questionnaire in Appendix C), and 2 of them were from large companies, 5
experts from Russian Ministry of Industry and Trade, 3 experts from the Russian Union of
Entrepreneurs of Textile and Light industry.

3.2.Wild cards detection

We continued our research with analysis of wild cards and suggested timeline as a
systemic instrument to visualization and analysis of trends, major future events and wild cards.
According to Mendonga et al. (2004), “wild cards refer to incidents with perceived low
probability of occurrence but with potentially high impacts and strategic consequences for an
organization or a society’.

These incidents, or events, may vary by consequences (reversible/irreversible), process
(long-term/sudden/black swans), plausibility (highly certain/imaginable and probable/imaginable
but improbable/unimaginable), break type (dead end/slow end/dead end to a recovery to a trend
line/push up in positive direction/slow push up in positive direction), topic

(political/technological/economic/socio-cultural/environmental), life areas (surprise
attack/technology and infrastructure upheaval/earth and sky/geopolitical and sociological
changes/biomedical developments/spiritual and paranormal) and impact

(personal/local/national/transnational/international/global).

Wild cards were detected during two workshops with experts. They were asked about
events which can be ‘bifurcation points’ that cause a change of a trend development flow. We
asked them to detect wild cards that satisfied the following criteria simultaneously.

o Events have low probability of occurrence in the context of the prevailing
trends.

Events might have high and, predominantly, global impact.

The impact of the events might be imposed on the whole society.

Events might change the direction of trends or time of their realization.
Events might create radically new opportunities and threats.

o O O O

Then we asked experts to verify chosen wild cards and assess the level of their
probability of realization (high, medium, low) and period of each wild card possible appearance
(the same as for the global trends identification and timelines construction — 2017-2020; 2021-
2025; 2026-2030) (Appendix E). Then the radar as the instrument of wild cards detection and
representation was employed.
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3.3.Timelines building

The next step was the timeline construction as the way to systematize trends, wild cards
and promising events representation. According to Coelho et al. (2012), a timeline is “the
representation of a temporal sequence of possible future events...that promote environmental
changes, and alterations in the trajectories of relevant phenomena, defined by national and
international studies, in order to support decision-making and the elaboration of policies and
strategic plans.”

Traditionally, timelines are commonly used in historical studies in order to reflect the
sequence of events that already happened. In this way, the timelines that are used in future
studies are different since they reflect the sequence of events that might happen in the future.
Timelines in foresight studies are considered to be an alternative option for conventional
scenarios, which are aimed to explore the different possibilities that may emerge in the future.
Still, the timelines are supposed to reflect a fuzzier vision than the scenarios permit (Coelho et
al., 2012). While comparing the timelines with other foresight methods, they also should not be
confused with roadmaps. The roadmaps represent a graphical portray of the intended strategy of
product or technology development, whereas the timeline is a graphical portray of its possible
evolutionary pathways (Simonse et al., 2015).

An appropriate timeline can be built in several steps, which include the identification of
the observation dimensions for modelling the future, the definition of the scope, or the main
aspects, that should be considered, the detection of relevant future events within the determined
timeframe and the search for future-bearing facts that may represent ‘turning points’ in observed
trends. According to this theoretical framework, we built a timeline for the future of the textile
and apparel industry in several steps described below.

Stages
Content /’STEEP- from the present * They prove the existing global trends * By experts
i classification time to 2030 * They have a global character or impose = By further research through
: global effects. secondary data (internal and
* They cause a significant change in labor external reports and documents), !
productivity and employment at a global stakeholders’ interviews during i
and national levels. the workshops i

* They increase the quality of life.
* They affect the technological development
of the textile and apparel industry.

Figure 3. Stages of a timeline building

e Firstly, we identified a number of dimensions for observation using the same
STEEP framework as for the analysis of the global trends. We also defined the
time period of observation, which is also the same as for the analysis of the global
trends (from the present time to 2030).

e Next, we developed several criteria for the detection of relevant future events
within the determined dimensions and time frame. Particularly, we decided to
consider the facts as ‘future-bearing’ ones if they satisfy the following criteria.

14



o The events prove the existing global trends for the textile and apparel
industry which we’ve chosen and verified on the previous steps.

o The events have a global character or impose global effects.

o The events cause a meaningful change in labor productivity and
employment at a global and national levels.

o The events considerably increase the quality of life.
The events seriously affect the technological development of the textile
and apparel industry.

e We asked experts to give for each trend a proving event which should satisfy the
above-mentioned criteria. Those events that were missing after the expert
interviews were supplemented by our research through secondary data (internal
and external reports and documents), actor interviews during the workshops
(Appendix C).

4. Key findings

Application of the methodological instruments described above allowed us to identify a number
of global trends in the textile and apparel industry represented at the Table 3. Expert estimations
of influence of opportunities and threats for the Russian textile and apparel industry are also
presented below.

Table 4. Global trends analysis for the textile and apparel industry and its influence
on Russian domestic textile and apparel sector development.

Papers where )
a trend was T”T'e
(2017
_ (1 -low
Area Brief description 2030) 5 high)
Results of
bibliometric
analysis (some
examples) Opportunities Threats
*Kim & ®®O00 | ®@®OO0O
Digitalization of consumer | J07nson, 2017 —
experience 2009; 2020
P e Irun B.,
2017.
Social trends
Emergence_ of new | e Kustersetal, | , ., ®OOOO
competencies and 2017.
. 2025
professions
Urban_ization and growth of | e Franco, 2026 — @ > ()(\r\j ®®OOO
the middle-class 2017. 2030
TeChnOIOgicaI |mproved business s “:f(jr?]son & 2021 - @@(_)(_j{\_j ®®OOO
trends intelligence and data 2009: ' 2025
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e Saricam et

al., 2013;
e Saricam et
al., 2014;
e Da Silveira
Bruno &
Pimentel,
2016.
Development of nonwoven | ¢ Kistamah et | 2021 — @@@OO ®OOOO
fabrics al., 2017. 2025
| B.,
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robotization of | e Pal, 2025_
manufacturing Sandberg
(2017);
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. 2030
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products (2017);
Wide spread of smart | e Irun B., | 2021- @@OOO ®OOOO
clothes 2017. 2025
Economic
trends Developme!']t of small—scgle e Gornostaeva, 2026 — @@@@O ®®OOO
manufacturing  and its Barnes, 2030
localization (‘re-offshoring’) 2015.
Oxxb ,
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production e McCarthy, 2030
2016;
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environmental safety | 2015.
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rends renewable resources ¢ Na}yak, 2025
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development
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To demonstrate the depth of the analysis of the global trends in the textile and apparel
industry, we developed (or designed) a timeline, or a line of highly expected and plausible events
as well as wild cards arranged in a chronological order and supported with a detailed explanation
of the opportunities and threats of global trends for the national textile and apparel sector
(Russian case) (Figure 4).

Timeline visualizes the dynamics of the global trends discussed earlier and possible wild
cards. Moreover, figure 4 illustrates the character of the opportunities and threats (which number
is represented in the Table 1) for the Russian textile and apparel manufacturers, brands and
retailers, connected with the global social, technological, economic, environmental and political
trends. More detailed explanation of these trends, opportunities and stakeholders that might be
involved is represented in Appendix B.
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Figure 4. Timeline for the future of the global textile and apparel industry
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Regarding the opportunities, in a short-run the domestic producers and retailers of textiles
and apparel are able to employ some innovative business models, diversify product range,
increase productivity and quality of products due to ‘digitalization’ of consumer experience,
improved business intelligence and data analytics, customized and personalized products, safety
environmental standards and innovation-driven green development targets. In a mid-run, the
Russian stakeholders may achieve almost the same effects as in a short-run, but also to reduce
the costs by means of emergence of new professions and competencies, development of
nonwoven fabrics, wide spread of smart clothing, reduced exploitation of nonrenewable
resources and establishment of innovative clusters. In a long-run, these stakeholders might
improve their business models, productivity and quality as well as diversify products due to the
rapid global urbanization and middle class expansion, introduction of radically new technologies
and materials into the manufacturing processes, increased production of technical apparel,
development of circular economy and recycling intensification.

However, while exploiting the opportunities that accompany these global trends, it is
important to consider the threats that might also appear. Particularly, the Russian manufacturers,
brands and retailers may face a strong global competition in an attempt to digitalize the
consumer experience, employ the professionals with new competencies, improve business
intelligence and data analytics and customize or personalize products. Moreover, the Russian
stakeholders might experience difficulties with the technological complexity of the consumer
behavior digitalization, data analytics improvement, products personalization and customization
as well as nonwovens, smart clothes and technical apparel production. Finally, the costs of the
Russian stakeholders may increase significantly due to the strengthening of the environmental
safety standards, reduction of the usage of non-renewable resources in favor of more sustainable
ones, implementation of the principles of circular economy and alignment of the corporate
strategy with the innovation-driven green targets set at the national level.

To improve the results of our analysis and demonstrate the application of creativity-based
techniques to the investigation of the future of the specific economic sector, we demonstrate the
results of wild cards analysis which helps to go beyond the standard solutions and introduce new
elements into the “closed” processes of forecasting (Figure 5).
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Figure 5. Radar of wild cards for the future of the global textile and apparel industry.

The Radar demonstrates several events with low probability of occurrence but high
impact in case of happening, or wild cards. These events were identified for the same forecasting
period as the global trends from the present time to 2030 with two more key milestones in 2020
and 2025. A detailed explanation of some of them as well as the consequences that they may
cause is given below.

For example, the wide spread of VR technologies in the clothing industry can
fundamentally transform the retail channels due to the emergence of virtual shops and fitting
rooms, which, in turn, can seriously affect the consumer habits and behavior. Under these
circumstances, it is highly likely that all shops, boutiques and malls will leave the physical space
and mover to the cyber one. Another wild card, which also might contribute to the shops
disappearance, is the mass application of 3D-printers to clothing production. The gradual decline
in complexity, price and size of 3D-printing equipment may testify that in the nearest future all
people would produce clothes at homes with their own designs. However, this event might be
prevented by such wild card as the usage of food (e.g. fruits, vegetables, plants) for textile
manufacturing, which means higher fashion sustainability along with radically new way of
apparel production. Still, it seems almost impossible because of the expected mass adoption of
smart clothing (self-restoring, self-cleaning, charging, shape-shifting, color-changing, heating
etc. garments), which can completely deprive the fashion industry of seasonal changes.
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To sum up, this chapter demonstrates a number of key findings of our study: a list of
global trends that can fundamentally change the future of the textile and apparel industry in the
next 10-20 years classified by STEEP framework. Global trends are accompanied by the
assessment of their influence on the Russian stakeholders of this economic sector; a timeline of
these trends supported by some meaningful events that approve their direction and time of
realization and detailed explanation of the character of the opportunities that the Russian
stakeholders may exploit from it in the future as well as the threats that may prevent them from
it; a radar of wild cards which can considerably affect the future of the textile and apparel
industry at the global and national levels, change the direction and time of realization of the
suggested global trends and create radically new opportunities and threats.

5. Discussion

Selected and verified global trends, wild cards and the timeline serve for the purpose of
creating the picture of global trends development. The timeline is a way to show on the one
picture different trends’ flows and possible ways of its unexpected changes (wild cards). Also
this analysis includes estimations of opportunities and threats for the Russian textile and apparel
manufacturers, brands and retailers. These opportunities and threats appear during the trend
realization and should be taken into account in order to use its effects and mitigate possible risks.
Thus, these instruments can be used by different stakeholders (on government, company, non-
commercial, academic and scientific level) during the foresight process for the particular
industry.

S MiniStrv i lndUStrv Sneese

Development of long-term forecasts * Instrument for decision-making
and strategies of S&T development at * Innovative strategies building

the national, regional and sectoral * Development of plans for strategy
levels implementation

Proposals for improving the regulatory
framework for the activities of
industry enterprises

The Russian Union of Entrepreneurs of
Textile and Light industry

Academic and scientific organization

Defining R&D priorities Further development of the

= Attracting investment for the methodology of long-term forecasting
development of domestic light industry * New ideas for research and
Independent economic forecasts for the development
development of textile and apparel * Defining R&D priorities
industry

Figure 6. The use of research results by various stakeholders.

For our pilot application, we highlighted such global trends, wild cards, opportunities and
threats which weren’t included into the projects of national strategy of textile and apparel
industry development. These trends require clarification in terms of opportunities that can be
captured and possible policy actions, which are taken. On the basis of the analysis conducted in
the previous section, the underinvestigated trends in the Russian textile and apparel industry are
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considered to be the industry’s rapid technological advancement and related economic and social
transformations and transition to circular economy.

There is a great potential of application oa new industrial revolution technologies to the
textile and apparel industry. To start with, the use of dig data and analytics and, correspondingly,
0T systems can definitely address the problem of illegal, or “gray”, import and counterfeit
products due to the processing of huge amounts of ecommerce data and anomaly detection
among their usual patterns (McEleny, 2018). At the same time, the combination of these
technologies with cloud computing can increase the speed of data processing, the efficiency of
data storage and the quality of analysis (Cai et al., 2017). In addition, the introduction of IoT
and big data into the Russian clothing industry can significantly foster the algorithmic trade and,
therefore, spread of new marketing practices (e.g. emotional trading) and business models (e.g.
sharing platforms).

Moreover, the implementation of additive manufacturing technologies can considerably
contribute to the production localization and decentralization (Ben-Ner & Siemsen, 2017). This
means that production facilities are expected to be removed from those places where cheap labor
force has previously played the key role (Asian countries) to those places, which are near to the
customers and local market (Jiang et al., 2017). This change will also satisfy the growing
demand for customized and personalized goods that are anticipated to be produced in a much
shorter periods of time with much less amount of resources being used for its production and
higher level of accuracy. Furthermore, such kind of transformation will cause a considerable
decrease in logistics costs. Taking into consideration the opportunities of autonomous robots,
which can easily substitute man’s labor in manufacturing, especially additive one, the production
costs are expected to be significantly minimized and competitive advantage achieved.

Finally, the image and prestige of domestic apparel brands can be improved by means of
AR technologies. Many well-known European brands have already launched mobile applications
with AR functions, which allow them to see the garments all the way around, create and share
own designs and even watch holographic versions of catwalk shows on the smartphones (Arthur,
2017). Overall, these innovations are considered to be an effective way to increase brand value
through immersive storytelling, playful and interactive approach (Arthur, 2017).

Regarding the policy actions that have been taken in order to facilitate the transition of
the Industry 4.0 principles to the Russian industry in general, an important role of the state
program “Digital Economy of the Russian Federation” (2017) should be highlighted. The
Russian federal authorities suggested complex development of core technologies (big data, Al,
blockchain, quantum computing, new production technologies, industrial internet, robotics and
sensory, wireless communication, AR/VR) and related platforms, which are used for the
establishment of new competencies which satisfy the requirements of new markets.

The second trend of the Russian textile and apparel industry development, which was
detected in this study, but attracted less attention from the Russian public authorities as well as
the non-commercial sector is circular economy. This relatively new direction of global economic
development is considered to be one of the main forces driving the expansion of Industry 4.0
because of its essential need to reduce the amount of raw materials involved in production, reuse
products several times, recover their value and recycle the waste (Pakhomova et al., 2017). For
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these reasons, such digital technologies as computer modelling and engineering, additive
manufacturing and robotics, IoT and cloud computing, seem to have great potential for the
increase of accuracy and decrease of time of production as well as exploitation of biodegradable
materials (Zeidler et al., 2018). Regarding the policies that facilitate the development of circular
economy in the Russian industry, domestic scholars mention several federal laws, which regulate
the waste issues (Pakhomova et al., 2017), and a special Strategy for waste recycling industry in
the Russian Federation up to 2030 (2018). The main principles of this strategy also seem to be
relevant for the improvement of the existing Strategy for the light industry development in
Russian Federation up to 2025 (2015).

6. Conclusion

Tis paper represents a comprehensive overview of future development of the textile and
apparel industry at a global and national level. The previous foresight research on this topic
demonstrated the heterogeneous character of foresight methods applied to the investigation as
well as the imbalance between the creativity-based and other types of techniques.

An analysis of wild cards increases the probability to succeed in prevention of the
negative consequences of these events. Also they help to predict various scenarios of global and
national trend development. It has a positive influence of managerial efficiency. If such an
analysis is not carried out, there is a risk of incurring high time costs in the process of crisis
management, for which stakeholders (companies, government, non-commercial organizations,
consumers) were not ready, or to face the problem with a lack of managerial competencies to
solve the problem or without a choice of an inadequate response tool. A preliminary analysis of
unforeseen events with a high potential of disruption can help save resources and time that are
used to manage a crisis situation. Actors may pay more attention to solving other management
tasks.

The timeline helps to form a picture of the future. It includes global and national trends
classified by STEEP as well as wild cards related to each trend and opportunities and challenges
of global trends development for stakeholders on national level. The timeline is aimed at
increasing the efficiency of the decision-making process in the field of trend prioritization. It
gives an idea of the composition and size of markets, potential opportunities and threats at
different time intervals, and facilitates the process of constructing scenarios for the development
of the region. The timeline can be used to develop and implement state policy in the relevant
field, in the work of various federal executive bodies, industry associations, technology
platforms, innovative territorial and scientific-production clusters, in the formation of state
programs, industry development programs, etc.

To identify the opportunities and threats for the industry development, we suggested
comprehensive methodology based on timelines construction, which reflects future vision of
global trends (social, economic, ecological, political, technological), and wild cards detection,
that represents an advanced technique for global trends risk management.
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Appendix A

Description of existing methodological approaches of future studies in the textile and apparel industry
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with retail
experts (e.g.,
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impossible  to
estimate  how
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set of
suggestions is,
until time has
passed
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production, and manufacturers. provided (only us
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and retailing
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system, which has economical, technological, structural done only for a
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pplication - . . -
of  Godet’s To actors and their decision m_echanlsms are could _affect perspective
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Godet’ Methodology scenarios scenarios of :nettoh sugges ed. " ibl ?r?(?jster and consi eratlont
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planning Avparel ir?(?ustr ir?c?ust made on the basis of the likelihood that they on each other. indicator.
InF()j[l)Jstry develogm develorgment may occur. In God_et’s approach, a kind of e The e There _iS no
(Saricam et ent cross impact an_alysns called SMIC is used at MICMAC explanation
al., 2013) this step, which allows to construct a method, a how  authors
' hierarchy among the scenarios based on their system of measured  the
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Anticipatory To The score of | Technology assessment (TA) was the general | e Literature e An interactive | The general mode
Eco-Design promote smart methodological framework of this research. It review; research of research was
Strategies for environme | textiles generates forward-looking knowledge about | e Extrapolation; approach was | limited by
Smart ntally impact on | possible future effects of a technology as a | e Interview; chosen in an | qualitative
Technology Textiles 2023 conscious | population means of scientific policy advice. the focus of | o Stakeholder endeavour to | exploratory
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prevention in prevention | efficiency o Survey. n and
the of adverse consultation
development environme with the
of an ntal stakeholders.
emerging impacts e The means of
technology communicatio
(Kohler, n included
2013) peer-reviewed
academic
journals,
conference
presentations,
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and focus-
group
discussions as
well as online
dissemination
of  research
findings
First part: Godet’s scenario planning method o Literature e The working | e There is no
o First Step: Delimitation of the system review; procedure specific
o Second Step: Identification of key variables - | e Interview; involved four technique  of
MICMAC (cross impact matrix- | e Cross impact steps of the selection of
multiplication applied to classification) analysis; interviews in experts.
e Third Step: Retrospective and actors’ | e Stakeholder accordance e Scenarios were
strategies — MACTOR (matrix of alliances analysis; with the done only for a
and conflicts: tactics, objectives and | e Expert panel; requirements national
recommendations) o Scenario of the method. industry.  The
Strategy o Fourth Step: Building scenarios — SMIC writing. The  results European
Development To (French acronym for cross impact systems were checked perspective
and establish and matrices) at each step was taken into
Assessment strategies Thirty seven Second part: Developing and accessing for further consideration
via strategies for | strategies corrections to as an outer
MICMAC, . . for  the . g .
MACTOR Scenarios for 2025- Turkish Turkish the Turkish | o First Step: Brainstorming with experts be made. environment
SMIC ' the  Turkish | 2030 market apparel gpparel Second Step: Identification of key strategies — e Moreover the indicator.
Apparel industry industry MICMAC experts’
Industry d development opinions were
- evelopm -
(Saricam et ent subjected to
al., 2014) control  with

inter rater
agreement
and the
opinions  of
each  expert
were checked
to see their
discriminative
power of the
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Disaggregative Delphi study is based on | e Literature Representative e The Delphi
interviews with experts from across the UK review; participation process is
apparel supply chain, a survey ranking variables | e Extrapolation; from across the questioned for
T as important now and in 5 years’ time and | e Scanning; retail and supply its limited
Fut d'o development of three future scenarios from | o |nterview: complex generalisability
uture. . IScover which emerging supply chain configurations are | Quantitative enhances (Okoli and
scenarios in the issues L Py .
presented. Scenarios: validity and Pawlowski,
UK apparel of apparel ) .
Expert panel; points to 2004) and the
supply supply Three future ® EXpert panel; rtuniti .
v : . . Ibhi: opportunities to purpose of this
. . chains: chains in | scenarios of e Delphi;
Disaggregative UK : test  emergent research  has
: a 2020 the UK | supply o Scenario
Delphi survey . . market . : o theory been to explore
disaggregativ and build | chains writing. h
. the emerging
e Delphi future development .
. supply  chain
study scenarios 2o
. practices in the
(Oxborrow, for their aoparel market
2015) developm ppare '
specifically.
ent
e Research was
done only for a
national
industry (UK).
ARIMA model is complex a linear model, | e Extrapolation; The ARIMA | e Only technical
which create explanatory variables from the | e Cross impact model was forecasting
original demand  history by  using analysis. calibrated using based on
autocorrelations  to identify those lagged the author’s previous data.
Forecastin demand historical values that best predict future expectations. By | e There are a lot
9 demand. There are three parts of the ARIMA modeling the of factors that
of US Total To - . . . . .
Textiles and forecast Statistical modgl. Autoregressive (AR), Integrative (I), past behgwor of were not taking
ARIMA Avparel the US data on | Moving average (MA). US textile and into
analysis  (Box- PP | future  the apparel exports consideration
! Export to the total : O
Jenkins), World in 2025 US market textiles uUS. total using historical (dollar
regression Next 10 and textiles and data, the author exchange rate
analysis Years (2015- apparel apparel adjus_te_d the etc.).
export coefficients  of
2025) export
the parameter by
(Lu, 2015) . i
taking into
account the
trends and the
future
expectations.
A prediction The time-series analysis method chosen for this | e Extrapolation; The benefit to | e Only technical
of US knit T study is univariate Box-Jenkins, or ARIMA | e Cross impact using ARIMA forecasting
apparel do " analysis. This type of forecasting allows for a analysis. over other based on
demand: temonsﬂr}a Statistical combination or integrated (1) of time series and modeling previous data.
ARIMA making the eros ecti\? data on | regression methods (AR, MA) and is methods is the | e There are a lot
analysis (Box- | case for | 2035 US market 2 pro wih future  knit | appropriate given the historical data. ARIMA ability to create of factors that
Jenkins) reshoring f 9 knit apparel model requires two steps: first, to analyze the explanatory were not taking
manufacturin 2 arel nt demand data series, and second, to choose the best fit variables and into
g investment n?;rket forecast identify the consideration
in new lagged demand (dollar
technology historical values, exchange rate
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(Foster, aiding in etc.).
2016) projections.
Research project implied creation of the | e Literature e In an | e Unclear
Apparel organizational architecture responsible for the review; eighteen- methodology.
manufacturin To producti(_)n, analysis and redirection of | e Scanning; month period, | e Possible shift
g 40 a combine prospective studles_ that pre_cedes the | o Interview; the CSITCB in opinions
perspective the main presentation of the final conclusions. ABIT, | o Expert panel; had three | e Limited focus
Literature for disruptive ABDI and SENAI  CETIQT  were the | Survey. meetings; of the research
review the future of technologi | A i institutions that constituted the Management studies of (only Brazilian
\ o - gi ist of ten : . p
consultation the_BraZ|I|an 2030 Brazilian es within | disruptive and _Knowledg'e I?roductlon Nucleus, decision textile and
workshops textile and market four technologies respons[ble for involving 150 _people, thus support were apparel
interviews’ apparel strategic composing the Greater Committee for the undertaken industry).
industry emphases Brazilian Textile and Apparel Industry between
(Da Silveira f P | (CSITCB), the body responsible for specifying meetings with
Bruno & ot appare the study’s emphases. the
Pimentel industry ticipati
, participation
2016) of committee
members.
Authors developed a five-step process that takes | e Literature e The project | The method and
a maximum of 6 months to implement, review; used tool need the
including two expert workshops. o Scanning; Industrial further  research
o Step 1 is to select a sector of interest. o Interview; Landscape for additional
e Step 2 is dedicated to engaging with the | e Stakeholder Vision 2025 refin_ement and
selected sector and its stakeholders and analysis; (ILV2025) as pOSSIt_)Ie_ )
recruiting study participants. o Expert panel; a tool to | combination with
o Step 3 is to identify the key drivers of change | e Scenario develop a | quantitative
for this writing. method  for approaches.
To o sector and to create a long-term (10-15 years) working  with
identify vision for it. European
Textiles and the long- . eIn Step 4, the main challenges and manufacturin
Clothing term The vision opportunities faced in achieving this vision g sectors to
Expert Manufacturin needs, statement, are identified. understand
workshops, g: Vision for opportunit four clusters | Finally, in Step 5, participants develop the most the long-term
Industrial 2025  and | 2025 EU ies and | °f desirable responses to these challenges from needs  and
Landscape Actions market challenges challenges, | hoth the industry perspective and the policy challenges
X'LS\';’” | 2025 | Needed in textiles | $o09*1M | perspective. ‘;m‘fo ©
2025 (Bontoux et and __bolicy evelop ;
al., 2017) clothing actions vision - for
manufactu identifying
ring key

opportunities
and
challenges,
and to
develop
potential
responses
through
engagement
with a range
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of
stakeholders.
The method
was designed
to work with
case studies
of various
European
manufacturin
g sectors.
1LV2025 used
STEEP-
classification
for trends.
There  were
the analysis of
challenges
and
opportunities
as well as
policy
develop the
most desirable
responses  to
address these
effects.

Literature
review, analysis
of statistical
data

Business
Opportunities
and
Challenges in
The Textile
and Apparel
Market in
China

(Irun B.,
2017)

2025

Chinese
market

To give an
overview
of textile
and
apparel
market in
China for
European
SME

Market
analysis,
future
challenges
and
opportunitie
s

The report is based on the analysis of the
statistical data (China National Bureau of
Statistics, China Chamber of Commerce for
import and export of Textile and Apparel etc.)

o Literature
review;

e Scanning;
o Stakeholder
analysis;

e SWOT;
e Survey.

There is no
description of
the

methodology
of the research

It is a consulting

report, but
maybe  useful
from the

perspective  of
indentification

of global and
Chinese industry
trends.

There is no
description of the
methodology  of
the research
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Appendix B

Detailed description of the global trends in the textile and apparel industry (fragment)

Trend Description Capacities/Opportunities for Russia Stakeholders
Growth of circular | Apparel and textiles manufacturing, be one | e Reduction of anthropogenic pressure on the environment Large
economy and | of the most polluting industries for the | ¢ Promotion of circular economy corporations,
recycling environment, is being reoriented towards | ¢ Replacement of natural resources by new artificial materials state agencies,
intensification less usage of natural resources and more | o |mprovement of deep recycling technologies non-profit

intensive recycling. o Extension of apparel and textiles product life cycles organizations
Development of | Apparel and textiles manufacturing is being | e Increasing the shipments of industrial robots Fashion
small-scale removed from Asia-Pacific countries to | ¢ Wide application of industrial robots in textiles industry brands, large
manufacturing and | local regions of products consumption due | ¢ Prevention of human error tech
its localization to robotization, which eliminates the | o Quick response to consumers behavior changes companies,
advantage of low labor costs. o Reduction of logistics costs SMEs
Rise in demand for | There is an increase in global demand for | e Increasing the share of personalized products Tech start-
customized and | personalized apparel design that now can | e Reduction of the transaction costs of deals ups, SMEs,
personalized be easily achieved by means of digital | o Improvement of the channels of communication fashion
products platforms and online retail channels. o Diversification of personalization tools brands
e Attraction of new customers
Digitalization  and | Traditional models of textiles | ¢ Acceleration of manufacturing speed Large
robotization of | manufacturing are being significantly | ¢ Optimization of manufacturing processes corporations,
manufacturing improved and complemented by digital | ¢ Predictive maintenance of equipment tech start-ups,
processes technologies (Industrial Internet of Things, | ¢ |ncreasing the transparency of manufacturing state agencies
Al, cloud computing etc.). e Real-time communication with customers and suppliers
Rise in demand for | Global transformation of the textile and | e Increasing the effectiveness of robotization and Large
new competencies | apparel industry  require  additional digitalization corporations,
and professions employee training in the sphere of | ¢ Promotion of human-robot collaboration SMEs, state
advanced production management and new | o« Mass adoption of new materials agencies

materials application.

Improvement of educational programs
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Appendix C

Results of expert interviews: verification of global trends, assessment of periods of their development, their impact on national textile
and apparel industry (closed question format, distribution of answers) and relevant future events (open question format)

Area Trend Opportunities Threats Relevant future event
Time period Evaluation of influence (1- | Evaluation of influence (1-
low, 5 — high) low, 5 — high)
2017- 2021 - 2026 — 2 |3 |4 5 112 |3 |4 5
2020 2025 2030
Social Digitalization of 8 2 0 5 |2 |2 1 316 |1 |0 0 Up to 35% of fashion customers
consumer rely on recommendations from
experience social networks and use other
digital platforms to get information
on trends, exchange experiences,
or compare prices.
Emergence of new | 2 7 1 1 |7 |1 1 8 |2 |0 |O 0 40% of online clothing orders are
competencies and returned due to imperfect sizing
professions and fit. By 2023, 'digital tailor' will
become a common profession.
Urbanization and 0 3 7 9 |1 |0 0 2 |6 |1 |1 0 In the last 15 years, clothing
growth of the production has almost doubled due
middle class to a growing middle-class
population worldwide. By 2030,
the global middle class is expected
to increase by 2 billion people and
reach 5.3 billion people.
Technological Improved business | 1 9 0 7 12 |1 0 4 |6 |0 |0 0 More than 30% of manufacturers
intelligence and of fibre, textile and apparel, brands
data analytics and retailers are planning to invest
in connected devices, data
analytics, connected
ERP/MES/PLM systems and smart
sensors in 2018-2023
Development of 3 7 0 3 16 |0 0 9 (1 |0 |O 0 The global market size of
nonwoven fabrics nonwoven fabrics is estimated to
achieve nearly 35 billion dollars in
2022 (2016 - 22.6 billiion dollars)
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Digitalization and
robotization of
manufacturing

96% of equipment manufacturers
and 85% of manufacturers of fibre,
textile and apparel are aiming to
achieve a digital transformation
strategy in 2018-2023

Introduction of
radically new
technologies and
materials

The global market size of smart
factories is expected to reach 275
billion dollars in 2026 (2018 - 135
billion dollars).

Economic

Increased demand
for customized and
personalized

Nearly 70% of apparel producers
think that consumers expect
customized apparel and footwear

products options. More than 30% of apparel
industry change-makers will be
moving towards personalized
apparel within 5 years.

Wide spread of The global market size of smart

smart textiles

textiles is projected to reach almost
6 billion dollars in 2025 (CAGR -
30% in 2018-2025)

Growth of
technical textile
production

The global market size of technical
textile is projected to reach 250
billion dollars by 2026 (2018 - 175
billion dollars)

Environmental

Strengthening of
environmental
safety standards

The standards that examine the use
of chemicals in textile production:
Bluesign (assesses all input
streams, including raw materials
and chemicals), Oeko-Tex Eco
Passport (specific guidelines -
MRSL and RSL, REACH and
ZDHC), GreenScreen and Cradle
to Cradle (require assessment and
full disclosure of the materials
used in a product)

Reduction of usage
of non-renewable
resources

The world's third largest apparel
company - Zara - commited to
start making clothes from 100%
sustainbale fabrics, use renewable
energy sources and produce zero
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landfill waste by 2025

Growth of circular
economy and
recycling
intensification

The overall benefit to the world
economy will reach 192 billion
dollars in 2030 if the principles of
circular economy are implemented
into the textile and apparel
industry

Political

Innovation-driven
green targets

The China's 13th five-year plan for
its textile and apparel industry
includes such development goals
as reduced energy use, CO2
intensity and water use per value-
added as well as re-use of textile
fiber, R&D spending and number
of patents

Fostering
collaboration
among
manufacturers and
innovative clusters
development

10

By 2025 the textiles and clothing
industry, including fibre-based
materials, clothing, home and
technical textiles, will be a
strategic EU industry sector based
on advanced manufacturing
techniques, cross-sectorial
collaborations and strategic
clusters
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Appendix D

Results of expert interviews: opportunities and threats for Russian manufacturers, brands and retailers (closed question format)

Area

Trend

Opportunities for Russian manufacturers, brands and retailers

Threats for Russian manufacturers, brands and retailers

Business
model
innovation

Product
diversification

Productivity
growth

Quality
improvement

Costs
reduction

Strong
global
competition

Increased
costs

Safety
hazard

Technological
complexity

Lack of skills
and
competencies

Social

Digitalization of
consumer
experience

+

+

+

+

Emergence of
new
competencies
and professions

Urbanization
and growth of
the middle class

Technological

Improved
business
intelligence and
data analytics

Development of
nonwoven
fabrics

Introduction of
radically new
technologies
and materials

Economic

Increased
demand for
customized and
personalized
products

Wide spread of
smart textiles

Growth of
technical textile
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production

Environmental

Strengthening
of
environmental
safety standards

Reduction of
usage of non-
renewable
resources

Growth of
circular
economy and
recycling
intensification

Political

Innovation-
driven green
targets

Fostering
collaboration
among
manufacturers
and innovative
clusters
development
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Appendix E

Results of expert interviews: verification of wild

question format, distribution of answers)

cards, assessment of periods and probability of their possible realization (closed

Probability of a wild card

Time horizon of potential

. realization wild card realization
Area Trend Relevant wild card High Medium Cow | 2017- 2021- 2026-
2020 2025 2030
Social Digitalization of consumer experience VR shopping 1 1 3 6
Emergence of new competencies and professions Disappearance of the weaver profession 0 7 3
Technological Improved business intelligence and data analytics Fully automated management of textile 3 0 2 8
and apparel manufacturing
Development of nonwoven fabrics Fruit fiber 1 4 5 8 2 0
Bioengineered clothes 3 7 0 0 3 7
Introduction of radically new technologies and Superflex powered clothing 6 2 2 3 4 3
materials
Color-changing fabric 1 8 1 6 3 1
Spray-on clothing 7 2 1 7 2 1
Economic Increased demand for customized and personalized | Shape-shifting 3 6 1 0 2 8
products apparel
Wide spread of smart textiles Smart clothes for cooling/heating 8 2 0 1 7 2
Self-healing textile 1 2 7 0 4 6
Development of small-scale manufacturing and its | 3D-printing manufacturing of textileand | 6 3 1 5 3 2
localization clothes
Reduction of usage of non-renewable resources Prohibition of use of non-renewable 0 3 7 0 1 9

resources
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