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Abstract

Petroleum and textile apparel industry cause major pollution problems for the environment and agricultural land. Therefore, interest
in eco-friendly textile and apparel (EFTA) products has increased in recent years. This paper aimed to determine empirically the factors
affecting academicians' perception of EFTA. A questionnaire study was performed on Hitit University academicians in March - April 2018
period. Data were analyzed using exploratory factor analysis, confirmatory factor analysis and structural equation model. Based on the
explanatory factor analysis results, a four-factor structure was obtained, which constitutes 83% of the total variance. These factors were
'Emotional Value', 'Social Value', 'Quality Value' and 'Price Value' with Cronbach's alpha coefficients of 0.901, 0.910, 0.922 and 0.933,
respectively. It was concluded that EFTA products are not economical but preferred because of their quality, social and emotional values.
Encouragement of use and production of EFTA products is important for sustainable agriculture and environmental policies.
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Petrol ve tekstil hazir giyim endUstrisi, cevre ve tarim arazileri icin buyuk kirlilik sorunlarina neden olmaktadir. Bu nedenle, cevre dostu
tekstil ve hazir giyim (EFTA) Urlnlerine ilgi son yillarda artmistir. Bu ¢alismada akademisyenlerin EFTA algisini etkileyen faktorlerin ampirik
olarak belirlenmesi amaglanmistir. Hitit Universitesinde calisan akademisyenlere Mart - Nisan 2018 déneminde anket uygulanmistir. Veriler
acimlayici faktor analizi, dogrulayici faktor analizi ve yapisal esitlik modeli kullanilarak analiz edilmistir. Agimlayici faktoér analizi sonuglarina
dayanarak, toplam varyansin% 83'ini olusturan dort faktorli bir yapi elde edilmistir. Bu faktorler sirasiyla Cronbach alfa katsayilari 0.901,
0.910, 0.922 ve 0.933 ile 'Duygusal Deger', 'Sosyal Deger', 'Kalite Deger' ve 'Fiyat Degeri'dir. EFTA Urinlerinin ekonomik, kaliteli, sosyal ve
duygusal degerleri nedeniyle tercih edildigi sonucuna varilmistir. EFTA Grunlerinin kullaniminin ve Uretiminin tesvik edilmesi strduralebilir
tarim ve cevre politikalari icin dnemlidir.
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1. Introduction

Textile and apparel industry makes major contributions to economies of developing countries. Textile-apparel is
one of the leading sectors in Turkey and accounts for about 17% of Turkish exports (Institute, 2018). Considering the
significant share of textiles in Turkish economy which accounts for 16.3% of industrial production and one-third of
industrial employment, it is clear that studies involving this sector would directly contribute to sustainable development
of the country (Tan et al., 2016).

Based on the current demographic trends, Turkish population, currently 81 million, is expected to reach 87 million
by 2023 and 100 million by 2040 (Institute, 2018). These projections point to increasing demand for textiles in near
future, which will necessitate use of more resources and result in higher amount of pollution discharge into the
ecosystem (Shrivastava, 1995; Jakhar, 2015). Along with increasing population and consumption, use of resource and
resources of pollution are also expected to rise (Ozdogan et al., 2007).

Environmental problems arise from increasing material and consumption-related material flows worldwide.
According to 2011 FAOQ/ICAC survey of the United Nations, consumption of fiber and fiber-related end products
(garment, home textile and industrial textiles) has increased 30-fold since 1950’s(Tomovska et al., 2017) .

Textile and apparel industry is responsible for 10% of world’s carbon emission (Muthukumarana et al., 2018).
Thus, it is considered the second leading industrial polluter after petroleum industry (Conca, 2015). There are
investigations to make activities of textile and apparel industry more eco-friendly to restore polluted environment and
impaired natural balance (ismal and Yildirim, 2012). “Ecological Textile” concept aiming textile production in accordance
with environmental and human health concerns has been introduced in 1990’s to diminish the adverse effect of textile
and apparel industry on environment (Oral et al., 2012).

EFTA practices could be defined as production of textile and apparel products using raw materials obtained from
renewable resources, energy and other materials. In other words, EFTA products are manufactured using raw materials
and energy from completely renewable resources (Muthu et al., 2012; Bruntland, 1987).

EFTA means materials produced in a manner considering the environmental considerations in all production
stages from fiber to final product, a material which is not harmful to user and can be recycled after use (Bayraktar,
2005). Research areas related to EFTA products involve chemicals used in the processes throughout life of textile
products from raw material to final product and its disposal, environment- and human health-related issues such as
waste water, noise level and chimney gases (Oral et al., 2012).

Wastes of textile and apparel industry has been on increase along with the expanding production. It is important
for textile industry that 97% of these wastes are recyclable. However, recycling of textile products as non-dangerous
solid wastes are generally disregarded (Jordeva et al., 2015). In addition to technological processes applied to textile
wastes, sorting and collecting them according to color and/or fiber content make it difficult to recycle the textile wastes
(Larney and van Aardt, 2010).

Textile and apparel industry depends heavily on cotton production. Farmers willing to increase their cotton
production tend to use higher amount of pesticides. For example, cotton farmers worldwide use more than 25% of
world’s total pesticide use of 2.6 billion dollars every year (Kang et al., 2013). Chemical fertilizers and pesticides decrease
soil fertility and cause damage to environment and society. In addition, they can lead to serious environmental and
health problems such as biodiversity loss, water pollution and poisoning (Kang et al., 2013). However, although
pesticides are used in production of some natural fibers like cotton and wool, they are still environmentally friendly
compared to petroleum-based fiber products (E. and S., 2011).

More than 50% of wastes in textile industry result from late processes such as dyeing and finishing (Smith, 1994).
Excess use of water, energy, dyeing materials and other chemicals in textile finishing leads to environmental pollution
(ismal and Yildirim, 2012).

Annual global production of textile and apparel industry is over 80 million tones, and improvements of
environmental performance in this industry is quite important (Chen and Burns, 2006; Niinimaki, 2013). This
necessitates a production considering product designing, marketing and after-use processes. Nevertheless, scientific
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eco-friendly production methods that could benefit businesses are still not sufficiently used. Consumers using textile
and apparel products are not involved in sustainable designing processes (Thomas, 2008).

Since textile and apparel industry contributes to national economies and global wealth, it is clear that downsizing
these industries will not be immediate solution of environmental problems (Kunz et al., 2007; Kang et al., 2013).
Increasing the awareness of consumers towards the environmental problems has been suggested as a way for solving
these problems (Kang et al., 2013; Fletcher, 2008).

Both policies and social attitudes towards EFTA products promote textile and apparel manufacturers for eco-
friendly production activities. Some brands (Ecsquel, Saint Angelo, Levi's, Nike) made environmental problems a new
competition advantage and started offering the consumers EFTA products (Liu et al., 2012).

In addition to social responsibilities, environmental awareness supported by legal regulations has been
developing recently(Chi and Kilduff, 2011). Nevertheless, use of EFTA products are still limited (Kim and Damhorst, 1998;
Tomovska et al., 2017). Perceived value and awareness levels of consumers towards EFTA products are important in
terms of their contribution to sustainable agriculture, environment and, consequently, to economy.

Value of the product is considered as a major component of marketing (Chi, 2015). Perceived value by consumers
is a general indication for the use of good or service they buy (Zeithaml, 1988; Chi and Kilduff, 2011). Major value forms
perceived by consumers towards good or services are emotional value, social value, quality value and price value (Chi,
2015; Sweeney and Soutar, 2001).

Due to increasing population and consumption, chemical processes and wastes produced after the use of
products of textile and apparel industry make a considerable contribution to environmental problems. Increasing the
awareness of youth for these problems are legally the responsibilities of educationalists. Because of role academicians
play for education of youth, investigation of their perceptions towards EFTA products is important. Academicians have
been studied as an example in this study because they are professionals and social role models for younger generations.
Aim of the present study was to determine empirically the factors affecting EFTA perception of academicians.

2. Materials and Methods

The present study was conducted at Hitit University, Corum, Turkey in March-April 2018. Hitit University is located
in the Black Sea region of Turkey and accepts students from all over the world. Hitit University has over 18,000 students
and 698 academics. Data were collected through a questionnaire carried out on Hitit University academicians. Factors
affecting the EFTA perception of the academicians were examined because of their significance as professional and
social role models for younger generations. Surveys were conducted online (134) and through face-to-face interviews
(130). Surveys were created using Google forms and were sent via e-mail and social media to participants. In the study,
19 items were used. EFTA perception of participants was assessed with expressions in the form of a five-point Likert-
type scale. These are ‘Strongly Disagree, Disagree, Indifferent, Agree and Strongly Agree’. Demographics, shopping
frequency and shopping choice of the respondents were included in the questionnaire. (Onurlubas and Cakirlar 2017)

A total of 264 questionnaire forms returned and 24 of them were eliminated because they were inconsistent or
incomplete. A previously verified scale was used in the study (Chi, 2015; Chi and Kilduff, 2011). Sample adequacy was
tested using KMO and Bartlett’s Test of Sphericity (Kaiser, 1974). A KMO value less than 0.50 shows inadequacy of data
for the Exploratory Factor Analysis (EFA). KMO values between 0.5 and 0.7 are moderate, while those between 0.7 and
0.8 are good, between 0.8 and 0.9 are excellent, and above 0.9 are the best (Field, 2009). Data were analyzed by EFA
using SPSS statistics v.22 software. Principal Component Analysis and Varimax rotation technique were employed for
data analysis (Oztiirk and Karakas 2016)

The reliability of the scales used was tested by Cronbach’s alpha and composite reliability test. Cronbach’s Alpha
and Composite Reliability (CR) coefficients of over 0.7 are considered reliable (Hair et al., 2014). In addition, the criterion
of convergent validity test average variance extracted (AVE) score must be above the threshold of 0.5(Fornell and
Larcker, 1981; Nunnally, 1994).

Confirmatory Factor Analysis (CFA) was used to measure the fitness of the factors obtained by the EFA. In
addition, Structural Equation Model was used to determine whether the model was valid and to produce a path diagram.
Robust statistic fit indices have been used in the psychometric literature. Fit indices were calculated through the
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structural equation model. Among them are Normed Fit Index (NFI), Relative Fit Index (RFI), Comparative Fit Index (CFl),
Incremental Fit Index (IFI), Tucker Lewis Index (TLI) or Non-Normed Fit Index (NNFI), Root Mean Square Error of
Approximation (RMSEA), minimum discrepancy function (CMIN) and Degrees of Freedom (DF) (Bentler, 1990; Byrne,
2016; Fan et al.,, 1999; Kline, 2015; Hu and Bentler, 1999; Tucker and Lewis, 1973; Schreiber et al., 2006; Lomax and
Schumacker, 2004). These fit indices are given in Table 1.

Table 1. Fit Statistics and Accepted Criteria
NFI 0.90 < NFI <1 TLI >0.90 CFI 0.93 <CFI<1 X2/df 2< X? <5

RFI 0.90 < RFI <1 RMSEA <0.08 IFI 0.90<IFI <1 NNFI >0.90

3. Results

Average age of the academicians who participated in the study was 38.2 years, and 44.6% were female and 55.4%
were male. About 78% of them were married while 22% were single. In terms of their positions, 45% were lecturers,
32% were lecturers with Ph.D., 12% were Associate Professor, 6.3% were Researcher and 4.2% were Full Professors.
Participants’ preferences for shopping places in decreasing order were malls, large scale retailers, internet, local stores
and other shopping places. In terms of shopping frequency, 6.3% of the participants shopped more than once a week,
16.7% once a week, 46.3% once a month, 17.9% once in three months (quarterly), 5% on special days and 7.9% as
needed (Table 2).

Table 2. Participants' Demographic Characteristics and Purchasing Preferences

N %

23-34 80 333
Age Mean: 38.16 35-43 120 50.0
44-66 40 16.7

Gender Female 107 44.6
Male 133 55.4

Researcher 15 6.3

Academic Lecturer 108 45.0
Position Lecturer with Ph. D. 78 325
Assoc. Prof. 29 12.1

Full Prof. 10 42

Marital status Single 53 22.1
Married 187 77.9

Malls 119 49.6

Most favorite Large Scale Retailers 59 24.6
place to shop Local Stores 17 7.1
internet 40 16.7

Other 5 21

More than once a week 15 6.3

Once a week 40 16.7

Shopping Once a month 111 46.3
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frequency Quarterly 43 17.9
Special Days 12 5.0
Other 19 7.9

KMO and Bartlett's Tests were used to test the adequacy of study sampling. Field (2000) mentioned that 0.50
should be the lower limit for Kaiser-Meyer-Olkin test and that factor formation of data group is not possible when KMO
is equal to or lower than 0.50. KMO values approaching to 1 is generally desired (Blylukdztirk, 2017). Calculated KMO
test value was 0.783. Results from Bartlett's Test of Sphericity indicated that chi-square was also significant (X?=
3303.658; P<0.01). Results of both tests showed that sample size was sufficient (Cokluk et al., 2012) for factor analysis.

After suitability of sample size was checked, EFA analysis was performed to determine factors affecting EFTA
perceptions. Varimax rotation method was used in the EFA. Factor loadings less than 0.30 were not reported.
Eigenvalues obtained by EFA and component number scree plot were given in Figure 1.

Scree Plot

Eigenvalue
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Figure 1. Scree Plot of Factor and ltems

The factors obtained in the EFA were named as Emotional Value (EV), Social Value (SV), Quality Value (QV) and
Price Value (PV). The results of the item loadings, the eigenvalues and the variance that explained the percentages of
the factors confirmed the four-factor structure.

EFA results showed that four factors explained 82.949% of the total variance. According to the results, the most
significant factor to affect EFTA perception of participants was EV. EV explained 26.729% of the total variance. In
addition, SV explained 23.425% of the total variance while QV explained 18.168% and PV explained 14.627% (Table 3).

Table 3. Results of the exploratory factor analysis

Initial Rotation Sums Cumulative Cronbach’s

) of Square Variance % Alpha
Factor Eigenvalues % . . -
Factors and Items i . Loadings % of  of explained  Coefficient
Loadings of Variance )
Explained Variance
Explained
EV1l It makes me feel good 0.909
EV2 | preferto wear 0.880
EV3  Wearing pleases me 0.841 46.391 26.729 26.729 0.901
EV4  |like to wear 0.683

EV5 | feel comfortable when | wear it 0.667
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SV1 It provides social acceptance 0.886

SV2 It provides good perception of style  0.869

o3 gt:;rtes a good impression on 0.844 17.773 23.25 50.54 0.910
SV4 It feels belonging socially 0.743
QV1 ltis produced well 0.886
QV2 It has consistent quality 0.859 10.424 18.168 68.322 0.922

QV3 It has an acceptable quality standard 0.762

PV1  Its priceis fair 0.959
8.36 14.627 82.949 0.933
PV2  Itis economical 0.939

Total Variance Explained = 82.949%, Extraction Method: Principal Component Analysis with Varimax Rotation.

To strengthen the goodness of fit, covariance was calculated between some items under the same factor. In order
to measure goodness of fit, NFI, RFI, CFl, IFI, TLI (NNFI), RMSEA and X2/DF values were calculated, and fit values were
given in Table 5. It is clear that an X?/DF of 2.015 and an RMSEA of 0.065 mean adequate fit. In addition, NFI, RFI, CFI,
IFl and TLI were also acceptable (Table 4).

Table 4. Fit Indices Criteria and Results

Fit Indices Criterion Finding

NFI 0.90 < NFI <1 0.974 TLI >0.90 0.972
RFI 0.90 < RFI<1 0.946 RMSEA <0.08 0.065
CFI 0.93<CFl<1 0.986 CMIN/DF 2< X?/DF <5 2.015
FI 0.90<IFI <1 0.987 NNFI >0.90 0.931

EFTA path diagram was drawn using the data. Average score of EV in path diagram was 4.42 (Diagram 1). This
meant that use of EFTA products made academicians feel better. In other words, they preferred using them and were
satisfied with them. Average score of SV was 4.02 (Diagram 1). It was found that academicians perceived social value
and acceptance by using EFTA products, which resulted in good impression in society and made academicians feel social
affiliation. QV score was 4.5, which meant that academicians perceived EFTA products are produced in a good manner
and had quality standards. Scores of PV were 2.02 for both components (Figure 2), showing that participant
academicians thought that environment-friendly textile and apparel products were expensive, not economical (Figure
2).
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Figure 2. The path diagram of EFTA

CR was calculated to test validity and reliability of scale produced. The reliability of the scale was assessed using
both Cronbach's alpha and CR. CR reflects the internal consistency between all items measuring the specific construct
(Fornell and Larcker, 1981). In addition, assessment of construct validity was tested using AVE. AVE scores should be
equal to or greater than 0.70 (Fornell and Larcker, 1981). Based on these tests, construct reliability and construct validity
of the scale indicating the EFTA perception of academicians met the expected criteria (Table 5).

Table 5. Results of Construct Reliability and Construct Validity Tests.

Factors CR Criterion AVE Criteria
EV 0.898 >0.70 0.643 >0.50
SV 0.903 >0.70 0.701 >0.50
Qv 0.875 >0.70 0.701 >0.50
PV 0.948 >0.70 0.901 >0.50

4. Discussion and Conclusion

In the textile and apparel industry, chemical suspended solids and heavy metals that interfere with water bodies
are used in production processes. Liquid and solid waste from the use of these chemicals can cause serious problems
for the environment (Paryanto, 2015). EFTA products are handled with eco-friendly methods in all productions
processes from fiber to product and they are degradable in nature. Scientific studies conducted so far have shown that
social pressure has a positive effect on consumers in order to purchase environmentally friendly products (Biswas and
Roy, 2015; Zhao et al., 2014; Lorek and Fuchs, 2013; Wang et al., 2014; Ritter et al., 2015; Vermeir and Verbeke, 2008;
Liobikiené and Juknys, 2016). Consumers prefer EFTA products when compared to a product produced with less
environmental concern, since it is not a potential threat to the environment and is sustainable in its production, use and
disposal (Khan & Islam, 2015; Biswas et al., 2019). Boztepe (2012) mentioned that it is important for consumers to be
able to evaluate the effects of using certain products on environment both for themselves and for their social
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environment. An individual who purchases an eco-friendly product shows that s/he has a responsibility for the society
and value this positive social stand(Barber et al., 2014).

For purchasing a product, consumers decide considering their needs and tastes. Meeting the needs satisfies some
rational reasons as well as some experience- and taste-based ones. Rationale consumers could prefer eco-friendly
behaviors such as energy and water saving since they want to protect their interests in general. On the other hand,
consumers who consider their pleasure only are not careful about protecting natural resources. However, consumers,
especially those belonging to the Z generation, are increasingly interested in sustainability and therefore expect clothing
brands to increasingly sell eco-friendly products (De Angelis et al., 2020). Nevertheless, consumers tend to purchase
more eco-friendly products. Because these products increase their reputation (Liobikiené et al., 2017; Liobikiené and
Juknys, 2016). In the present study which aimed to determine the perceptions of participants towards EFTA products,
participants mentioned that EFTA products gave them reputation and good impression and made themselves feel good,
providing social acceptance and affiliation. In general, participants mentioned that EFTA products are of good quality
and they enjoyed and wanted to use EFTA products, but they were expensive.

Natural fibers such as cotton, organic cotton, flax and wool used in EFTA products are biodegradable, consume
less energy during the production processes and release less CO,, resulting in less damage to human health and
ecosystem (Muthu et al., 2012). Synthetic fibers such as polyester, polypropylene and acrylic are not as sustainable as
fibers obtained from renewable resources. In addition, since their degradation period in nature is very long, they result
in serious damage to environment and agricultural land, making a major impediment for sustainable economic
development. Increasing consumption of textile and apparel products is also an indication of increasing textile wastes
(Tomovska et al., 2017). Therefore, it is necessary to support the eco-friendly products in textile and apparel industry
through legal enforcement and increasing awareness levels of consumers for the purpose of protecting the
environment.

Studies have been carried out on recycling or reuse of the textile and apparel industries in industrialized countries.
For example, the textile and garment industry products after use in the USA are divided into second-hand clothing
markets, such as export markets in emerging countries or disaster relief (Hawley, 2006). In Sweden, about 17% of
purchased garments annually are donated to Eastern Europe, allowing the re-use of these products (Palm, 2011). In
Turkey, these activities are performed on a voluntary basis, not based on legal regulations. However, practices in
industrialized countries should be promoted and extended in Turkey using legal regulations.

Some companies in Spain have implemented a take-back program to save and recycle clothing. The life of the
collected clothes was extended with second hand sales and donations and recycled (Pereira et al., 2019). Garment
donation boxes have been used recently in Turkey. These boxes should be spread in all provinces as supported by legal
regulations in addition to social responsibilities. Collecting products in donation boxes are important both for providing
them to needy people and for recycling. Donated objects which are not suitable for reuse can be turned into insulation
material.

Reason for higher level of use of EFTA products in the European Union (Network, 2010) could be the legal
regulations. Production, marketing, selling and consumption of EFTA products should be promoted in Turkey. Firms
realizing eco-friendly productions and marketing should be provided with various incentives. In order to decrease
wastes, extend re-use and raise awareness for recycling in textile and apparel industry, source sorting should be
promoted and public service announcements should be carried out. R&D studies should be conducted to use and recycle
textile and apparel industry products in different areas. Considering the great amount and variety of wastes from textile
products, academic and social studies aiming to extend eco-friendly approaches should be supported. Consequently, it
is necessary to pass laws in accordance with sustainable agriculture and environment and to carry out studies creating
awareness in this context.

In the textile and apparel industry, the use of biodegradable and environmentally friendly textiles in product
designs is important for sustainable development. In the present study, aiming to determine the factors affecting EFTA
perception of academicians using exploratory factor analysis and path coefficient analysis, 'Emotional Value', 'Social
Value', 'Quality Value' and 'Price Value' factors explained 83% of the total variance. Academicians thought that EFTA
products are not economical but preferred because of their quality, social and emotional values. Encouragement of use
and production of EFTA products is important for sustainable agriculture and environmental policies.
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