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Abstract

The world economy is significantly impacted by the textile and composites business, which is well-established in
many nations. Many variables, including production costs, technology, product quality, innovation, and
sustainability, affect how competitive this sector is. An important aspect in the industry's growth is the conversion
of these factors into goods with value added. The cost of production is one of the key competitiveness
considerations in the textile and composites sector. The sector requires a lot of manpower, thus increasing
production efficiency, cutting waste, and streamlining the supply chain can lower production costs. Technology is
another important component since it makes it possible to produce high-quality items with better functionality
and performance. Innovation is also essential for competitiveness because it enables businesses to set their
products apart from those of rivals and adjust to shifting consumer demands. Sustainability is a crucial component
because customers are wanting more environmentally friendly items. Businesses that use sustainable methods
can cut expenses, boost productivity, and draw in eco-aware customers. The growth and success of the textiles and
composites business depend on the ability to turn these competitiveness characteristics into products with value
added. Value-added goods distinguish themselves from commodity goods by offering special characteristics,
capabilities, and advantages. In turn, this enables businesses to charge higher prices and make bigger profits.
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1. Introduction

The textile sector has an important role in the economic growth and development of countries. With
the earliest days of hand weaving and continuing into today's highly mechanized and technologically
advanced industry, the textile industry has continuously developed and adapted to meet shifting
customer demands and market situations. In recent years, the industry has become more competitive
than ever, and businesses are under more and more pressure to set themselves apart from their rivals,
save costs, and offer high-quality goods that fulfill the requests and expectations of their customers [1-3].

One of the key competitive elements in the textile sector is innovation. In a market that is competitive,
businesses who can develop and introduce innovative new items that meet or surpass consumer
expectations are more likely to prosper. Funding R&D, working with designers and other professionals
in the field, or highlighting the newest trends and technologies are all examples of innovations. By
placing an emphasis on innovation, businesses can set themselves apart from their rivals and occupy a
special market niche. New materials and fibers, state-of-the-art manufacturing processes, and advanced
digital technologies are all examples of innovations in the textile sector. For instance, new fibers like
Tencel and recycled polyester have been developed recently and offer better sustainability and
performance qualities. Similar technological developments in digital printing have made it possible for
designers to produce intricate and highly detailed patterns and designs, and advancements in
automation and robotics are revolutionizing manufacturing processes by making them quicker, more
effective, and more affordable [4-8].

Speed-to-market is another essential element of competitiveness in the textiles sector. Companies
that can launch products swiftly and effectively have a higher chance of success as consumer preferences
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and market conditions change quickly. Investments in supply chain optimization, rapid product
development techniques, and efficient manufacturing procedures may be necessary to achieve this.
Businesses are better positioned to gain market share and maintain an advantage over rivals if they can
act swiftly and adapt to changes in demand and market conditions [9-11].

A crucial element in the textiles sector is cost competitiveness. Due to the squeeze on margins and
escalating competition, businesses must discover ways to cut expenses without compromising product
quality or client expectations. This could entail investing in automation, streamlining the supply chain,
or carefully choosing where to get the materials and components. Companies can sustain profitability
and provide competitive pricing to customers by cutting costs [12-15].

In the textiles sector, product quality continues to be a critical competitiveness driver. Customers
now expect high-quality, long-lasting products, therefore businesses who can reliably fulfill or exceed
these demands will have a substantial competitive edge. This may entail making investments in quality
assurance procedures, staff training and development, or a supply chain improvement focus [16-19].

Furthermore, crucial competitiveness elements in the textiles sector are branding and marketing.
Businesses with strong brand identities and excellent consumer marketing strategies are more likely to
prosper in a crowded market. A strong brand may help a business stand out from rivals, increase
customer retention, and foster a sense of dependability. Companies can express their unique value
propositions, reach new customers, and increase brand recognition with the use of efficient marketing
methods [20-22].

The textiles sector has recently recognized sustainability as a crucial competitiveness component.
Customers are requesting more and more products that are made ethically and sustainably as
knowledge of environmental difficulties and social problems grows. Businesses who can provide
environmentally friendly goods and services will have a big advantage over rivals in the market [23-25].

Another crucial competitiveness component in the textiles sector is social responsibility. Customers
are increasingly demanding goods that are produced in an ethical and responsible manner as consumer
knowledge of labor and human rights issues grows. Businesses with a track record of social
responsibility will be at a distinct advantage in the marketplace [26-29].

The textile industry is facing a digital revolution. The product design, R&D, and supply chain
processes are going through digitalization. To improve customer relationships, some companies have
embraced multi-channel and e-commerce strategies [30-32].

In the textiles sector, talent management can take on a variety of forms, from providing chances for
professional development and progress to fostering an empowering and welcoming workplace
environment. In a similar vein, several organizations have established flexible work schedules and other
rules to foster work-life balance and improve employee wellbeing [33, 34].

The objective of this study is to identify, evaluate, and investigate how the main competitiveness
characteristics in the textile and composites industry may be converted into value-added goods to
promote industry growth and success.

2. Methodology
The diagnostic study over the needs of the active companies in the fields of textiles and composites
industry consisted of two phases. In the first phase, 140 companies were visited to fill out a
questionnaire, while in the second phase, 50 companies selected among the 140 using two objective
scoring tools were visited for deep diagnostic interviews by experts in Technical Textiles and
Composites. A draft questionnaire was prepared first. It was tried out during a pilot phase with leading
companies of the textile and composite sectors. The questionnaire was then fine-tuned for effective data
collection.
The long questionnaire for the screening phase consists of nine modules with a total of 91 questions:
e Activity/Production (8 questions)
» Supply/Sales (17 questions)
¢ Human resources (10 questions)
» Research and Development (R&D) (24 question)
¢ Quality (5 questions)
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« Sustainability (2 questions)

¢ Value chain (8 questions)

» Transformation (7 questions)

e Clustering (10 questions)

Due to time limitations, a shortened version was adapted from the long version with 73 questions.
The companies to be visited for the first phase study were selected using rational sampling strategies

from a database of 2734 companies from the company register provided by Bursa Chamber of
Commerce and Industry (BTSO). The companies were established in Bursa, with at least one staff on the
payroll. The database was constructed from companies’ activities using their NACE codes. A pilot sample
of 20 companies were selected in order to try out the questionnaire. This selection was skewed towards
larger companies, as those are more likely to engage in technical textile and composite production. A
first sample of 175 companies was then randomly selected using a stratified method. However, when it
was found that the non-response rate was much higher than expected, a second (144 companies) and
third (80 companies) sample were taken to which a turnover threshold was applied. The high non-
response rate of the first sample was attributed to the busy schedules of company owners or related
high-level managers and the larger number of companies of smaller sizes included in the first sample
that had already ceased their activities or showed no interest in transformation and participation in the
project activities. In the second and third samples, smaller companies with a low turnover were not
included. The semi-structured questionnaire for the second phase is made up of questions to diagnose
companies’ limitations and challenges regarding prototyping and new product development. It focuses
on companies’ needs and plans for prototyping and new product development considering their
technology levels, decision-making process for new product development, obstacles for developing new
ideas and challenges in R&D processes, new product development projects, project teams’ needs, their
skill and knowledge gaps and needs, marketing strategies, transforming to technical textile and
composites, clustering perceptions etc. The questionnaire is a tool to explore the companies’ needs.

3. Development and Transformation
The companies claimed that they intended to expand their current capacity but they also appeared
to be highly keen to invest in new sectors (Figure 1).

90% 84% 88%
78%
2%
08% 649%
0
68% 59%
56%
45%
23%
0%
Only Conventional Textile TT<50 TT=50 Composite

m Capacity increase in production Investment and transformation into new areas
Fig. 1. Capacity increase in production, investment in new areas and transformation plans of
companies (%)

They thus pursue possibilities to simultaneously preserve the current status and get access to the
advantages and income of new areas. More than three quarters of the visited companies emphasized
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that they intended to change and make investments in the new fields. Due to the need for new
technologies and composite materials, intentions for investment and transformation in new areas is
higher especially in companies producing technical textiles and composite materials than companies
that only produce conventional textiles. Additionally, it is intended to increase production capacity in
businesses that only create conventional textiles and composite materials. Uncertainty and high
investment costs are used by companies as excuses and justifications for not planning investments or
transformations yet. Additional factors have been put forth as the lack of knowledge about the industry
that will be investing in and the laws, particularly for businesses making technical textiles and composite
materials.

More than three-quarters of the companies assert that, with adequate support, they can produce a
product with higher quality and high added value (Figure 2). This rate is higher in businesses that
produce more than half of their output as technological textiles and composite materials.

90% 87%
80%
75%

68% 65%
45%
23%

0%

Only Conventional Textile TT<50 TT=50 Composite

Fig. 2. Ownership of qualified and high added value products
Companies declared their intentions to invest or change in practically every sector (Table 1).

Table 1. Sectors where investment or transformation is planned (technical textiles

Agrotech 15.8% 0.0% 14.3% 0.0%
Medtech 21.1% 23.8% 28.6% 0.0%
Hometech 36.8% 21.4% 0.0%
Oekotech 31.6% 23.8% 28.6% 0.0%
Clothtech 23.8% 21.4% 0.0%
Geotech 10.5% 4.8% 14.3% 0.0%
Packtech 0.0% 0.0% 7.1% 0.0%
Protech 26.3% 33.3% 14.3% 0.0%
Indutech 21.1% 23.8%

Sportech 31.6% 19.0% 21.4% 0.0%
Mobiltech 31.6%

Buildtech 10.5% 14.3% 28.6% 0.0%

While investment or transformation to clothing items are at the forefront in companies that
manufacture only traditional textiles, home textiles, automotive and transportation textiles are at the
forefront in companies that produce less than half of their production in technical textiles, automotive,
transportation textiles and industrial textiles are at the forefront in companies that produce more than
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half of their production in technical textile. In addition, companies have reported that they are planning
investment or transformation in the fields of health and environment. Those who create technical textiles
said they planned to invest in home textiles, despite the fact that traditional textile companies intend to
invest in technical textiles used in clothing. Investment or transformation is desired in the automotive,
transportation, and environmental textile industries by businesses that make composite materials.

Companies are considering investment or transformation in the areas of automotive and
transportation applications, renewable energy applications, the defense industry, and aerospace
industry applications related to composite materials (Table 2). Technical Textiles used in these areas
are often applied in composite material. Therefore, investment or production increase in technical
textile production will bring about an increase in composites.

Table 2. Sectors where investment or transformation is planned (composite

Electrical and electronic applications 0.0% 20.0% 33.3% 11.1%
Infrastructure/pipe/tank applications 0.0% 20.0% 33.3% 7.4%
Construction applications 16.7% 40.0% 16.7% 0.0%
Automotive and transportation

applications 16.7%
Marine applications 16.7% 0.0% 33.3% 14.8%
Renewable energy applications 33.3% 7.4%
Defense industry 16.7% 37.0%
Aerospace industry applications 16.7% 0.0%
Sports and entertainment equipment 16.7% 40.0% | 16.7% 11.1%

Although it changes by sub-sectors, the most significant hurdles in transformation are access to
qualified human resources, entry into new markets, and funding (Figure 3). Besides most companies
reported about difficult access to coaching, consultancy and training services on the subject matter.

Innovation competence of the

company
Access to Coaching / Consulting 8,00 Quality-technical competence
/ Training services
6,00

Proper clustering / Network

structure Market entry

Standards and certification Qualified workforce

Access to technical information \ )

Access to government

incentives
Foreign trade — marketing Logistics opportunities
R&D opportunities
e COomposite == Conventional Textile TT<50 em——TT>=50

Fig. 3. Challenges in transformation by sectors (out of 10)

Challenges were also evaluated specifically for sub-sectors of the Conventional Textile sector (Figure
4). The most important three challenges were reported as access to qualified workforce, access to
technical information, and standards and certification.
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Innovation competence

of the company
Access to Coaching / 8,00

Consulting / Training
services

Quality-technical
competence

Proper clustering /

Network structure Market entry

Standards and

certification Qualified workforce

Access to technical
information

Access to government
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Foreign trade — Logistics opportunities

marketing
Workwear fabric/ apparel R&D opportunities Garment
—— Upholstery fabric manufacturing Curtain fabric manufacturing
Home textile (including drapery and upholstery) Yam Manufacturing
Painting/Apr Textile printing

Fabric Covering
Fig. 4. Challenges in transformation for sub-sectors of conventional textile (out of 10)

The first three most challenging sub-sectors are workwear fabric and apparel, followed by garment
and upholstery fabric manufacturing companies. For workwear fabric and apparel sub-sector, the
ranking for the sector is similar to the overall ranking. However, for the garment sub-sector foreign
trade and marketing was reported as being the most significant challenge.

Figure 5 shows the challenges for the technical textile sub-sectors. Almost the same challenges are
valid for the sub-sectors of the technical textile manufacturers. Access to qualified workforce was
reported to be the main challenge by all sub-sectors, especially by mobiltech and clothtech. The
difficulties for marketing and exporting comes the second for all sub-sectors. Specifically, clothtech and
protech subsectors reported these challenges too. Challenge for access to technical information was
reported by medtech and protech sub-sectors.

Innovation competence of the

company
: 8,00
Access to Coaching / : . )
Consulting / Training services Quality-technical competence
6,00

Proper clustering / Network

structure Market entry

Standards and certification Qualified workforce

Access to technical Access to government

information incentives
Foreign trade — marketing Logistics opportunities
R&D opportunities
Medtech  emmmmHometech === Clothtech Protech e Mobiltech

Fig. 5. Challenges in transformation for sub-sectors of technical textile (out of 10)
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The great majority of businesses want to collaborate with companies outside their industry (Figure
6). The businesses whose main product is technical textiles showed the most desire for cooperation,
followed by the companies that produce composite materials.

89%

90% 84%
74%
68% 63%
45%
23%
0%
Only Conventional Textile TT<50 TT=50 Composite

Fig. 6. Desire for commercial cooperation with companies outside their field

Overall, 88 percent of the enterprises visited expressed a desire to be a part of the projected Technical
Textile and Composite cluster in Bursa (Figure 7). Once more, the rate is highest in companies that
manufacture technical textiles. Companies that make traditional textiles have also expressed an interest
in joining this cluster. This point demonstrates the desire for change as well.

sy
gy
0% 25% 50% T5% 100%

mYes =No
Fig. 7. Desire to be included in the cluster to be established in Bursa (%)

Companies mainly agreed that the clustering plan would deliver benefits such as testing and R&D
facilities, incentives and support, and joint sales-marketing (Table 3). In terms of benefits, business
partnership venture capital comes to the fore in companies that only produce conventional textiles.
Companies that produce more than half of their products as technical textiles discussed receiving
incentives, whereas those that produce less than half of their products as technical textiles discussed
receiving technical support, consulting, testing, and R&D facilities. Companies that make composite
materials are also highly motivated to benefit from post-clustering technical support and consulting. At
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the same time, this situation will enable the companies to act more easily in this regard towards the raw
material suppliers or representatives in the cluster.

Table 1. Benefits of a clusterini strateiy

Joint sales-marketing 63.6% 54.5% 55.6% 55.2%
Input/raw material supply 36.4% 50.0% 50.0% 34.5%
Technical support consultancy 50.0% 72.7% 66.7% 65.5%
Shared centres 31.8% 59.1% 50.0% 41.4%
Testing / R&D facilities 72.7% 72.7% 72.2% 48.3%
Incentive support 68.2% 68.2% 77.8% 44.8%
Publicity / promotion 50.0% 54.5% 38.9% 34.5%
Joint venture/joint venture capital 72.7% 45.5% 44.4% 41.4%
No benefit 4.5% 4.5% 11.1% 10.3%
Other (please specify) 4.5% 9.1% 16.7% 10.3%

4. Conclusions

It has been noted that conventional textile manufacturers would experience the most difficulty in
transformation. The second group is textile companies with the technical textile production less than
50% within their whole production. While conventional textile manufacturers claim that the most
significant obstacles are qualified workforce and access to technical knowledge; technical textile
producers below the 50% threshold reported that difficulty in marketing, standards and certification,
entrance to markets, and access to coaching, consultancy, and training services are most challenging
issues. It shows that they are currently in the transformation phase. Despite the fact that the problems
are evaluated similarly in enterprises that produce more than half of their output in technical textiles,
however their levels are lower. Companies that make composite materials stated that R&D
opportunities and quality & technical competence are the two biggest challenges. The textile and
composites sector is very competitive, and success depends on a variety of aspects, including production
cost, technology, product quality, innovation, and sustainability. It is essential for the development and
success of the industry that these characteristics are transformed into value-added products since doing
so enables businesses to stand out from rivals and satisfy changing consumer demands. To conclude,
organizations who want to prosper in the highly competitive and continuously changing textiles market
must give priority to a variety of competitiveness aspects. A company can differentiate itself from the
competition, cut costs, satisfy customer needs and expectations, and stay ahead of the competition by
focusing on innovation, speed to market, cost competitiveness, product quality, branding and marketing,
sustainability, social responsibility, and talent management. Companies may build lucrative, sustainable
enterprises that are positioned for success in the competitive, fast-paced textiles market by giving these
characteristics top priority.
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