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Introduction
Socially responsible consumption (SRC) is defined as consumers’ purchase behaviours 
that (1) have a positive or less negative influence on the surrounding environment and/or 
(2) attempt to address social concerns (e.g., Francois-LeCompte and Roberts 2006; Mohr 
et  al. 2001; Roberts 1995; Webster 1975), closely relating to social and environmental 
sustainability (Goworek et al. 2012). Common examples of SRC include buying products 
from companies that seek to help society, purchasing environmentally or socially sound 
products, and boycotting products from companies who fail to implement environmen-
tally friendly business practices (Francois-LeCompte and Roberts 2006).

The textile and apparel industry is one industrial sector that generates detrimental 
impact on the environment, due to its excessive use of water, energy, pesticides, and 
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toxic chemicals in its production process and delivery to consumers (Walters et  al. 
2005). Socially unethical business practices have also been reported in the industry, as 
meeting highly unpredictable consumer demand for products and the risks involved in 
early commitment to large portions of their production far in advance becomes increas-
ingly challenging (e.g., Catholic Online 2014; Minney 2011). Most apparel companies 
often seek to minimize costs of products through sourcing overseas (Ma et  al. 2016; 
Wallace et al. 2012). Due to the complex nature of the apparel supply chain, labour viola-
tions such as working overtime, payment far less than minimum wage, and using child 
or forced labour have been observed in garment manufacturing facilities in less devel-
oped countries (Kunz and Garner 2011; Ma et al. 2016).

Efforts should therefore be made to address such problems and increase consumer 
demand for sustainable apparel products (Chen and Burns 2006; Nelliyat 2004). One 
barrier to this effort is that consumers experience challenges in identifying sustainable 
products and practices in the marketplace (Goswami 2008). An increased number of 
companies have added marketing claims focused on their environmentally responsible 
practices within product advertisements (Kim et al. 2012). Overall, however, sustainable 
practices related to apparel products are perplexing for general consumers to identify, 
due to the many aspects of production that need to be considered. From fibre and fab-
ric production and garment manufacturing and finishing, to usage and disposal of the 
apparel products after use, the apparel life cycle is complicated (Chen and Burns 2006). 
This reality is further challenged by the more than 300 different sustainability labels 
being used in consumer products in general (Case 2009). While sustainability labels aid 
consumers in making responsible choices (Carrero and Valor 2012), the wide variety of 
sustainability labels present in the marketplace may become a barrier to SRC purchases 
if labels cannot be understood (D’Souza 2004; Horne 2009).

A variety of sustainability labels exist for textile and apparel products, but the labels 
have not experienced the same success as those in other product categories, such 
as organic food (Aspers 2008; Meyer 2001). The trend for fast-fashion and the lack of 
standardization in the industry may contribute to the failure for sustainability labelling 
to be widely adopted (Aspers 2008; Kunz and Garner 2011). Furthermore, the terms 
or technical jargon used in marketing claims for sustainability apparel products, such 
as all natural, organic, recyclable, and recycled, and the symbols and logos are some-
times too vague for consumers to understand without specific definitions included (Kim 
et al. 2012; Morris et al. 1995). Because term meanings on labels may vary by company, 
even with efforts by federal and state governments to standardize use of labelling terms, 
terms are often misinterpreted by consumers (Chen and Burns 2006). In summary, given 
complicated production processes, globalized production, and the variety of standards 
and certifications that are followed, little explanation and understanding make utiliz-
ing sustainability labels for apparel products very difficult. These factors raise the ques-
tion whether or not consumers will expend time and effort to read sustainability labels, 
which in turn may influence their purchase decisions.

Taking into consideration that the textile and apparel industry makes a significant 
impact on the environment and that sustainability labels can enable consumers to make 
more environmentally and socially responsible purchasing decisions (D’Souza et al. 2006; 
Hyllegard et  al. 2012), it is of critical importance to explore how consumers perceive 
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current sustainability labels on apparel products and the influence of their perception 
on using sustainability labels in purchase decisions. To date, there has been limited 
research on the consumer perception of sustainability labels in the context of apparel 
shopping. Therefore, this study aimed to explore how consumers perceive sustainability 
labels and how this perception determines purchase intentions in their apparel product 
shopping. To accomplish this aim, the technology acceptance model (TAM) (Davis et al. 
1989), which depicts the relationships of perceived ease of use (PEOU), perceived use-
fulness (PU), and attitudes (Att) with behavioural intention (BI), was applied and tested 
in order to understand consumers’ sustainability label usage behaviour for apparel prod-
ucts. Within TAM as the theoretical framework, the objectives of this study were three-
fold: (1) to examine the effects of PEOU, PU, and Att with regard to sustainability labels 
on consumers’ intention to buy (PI) apparel products with sustainability labels; (2) to 
compare the levels of PEOU, PU, Att, and PI between two consumer groups: those who 
have used sustainability labels and those who have never used sustainability labels; and 
(3) to compare the relationships among the research variables by two consumer groups. 
Understanding consumers’ perception of sustainability labels may help to increase the 
use of sustainability labels in the market place, which in turn can encourage purchase of 
sustainable apparel products. Findings of this study can support the applicability of TAM 
to acceptance of an information media, consumers’ sustainability label usage behaviours 
by empirically testing the validity of TAM within a non-technology based media.

Literature review
Labelling for sustainable apparel products

One of the mostly widely used promotional materials that highlight a company’s envi-
ronmental claims regarding its goods and services is sustainability labeling (Koos 2011). 
Labels such as trademarks and brand names are commonly used by sellers to assure a 
product or service’s authenticity, which in turn helps buyers make more informed pur-
chasing decisions (de Boer 2003). de Boer (2003) argued that labels’ impact on consumer 
decision-making may vary depending on consumers’ level of understanding, trust, and 
value of label claims. Labels of sustainability products will not always lead to an actual 
purchase of such products, but they will increase consumers’ awareness of sustainable 
issues (Carrero and Valor 2012; Caswell 1997; de Boer 2003).

As a response to increasing demand from environmentally and socially conscious 
consumers, leaders in the textile and apparel industry have begun to apply sustainable 
business strategies, such as presenting sustainability labels or marketing claims at the 
point of sale (Etsy and Winston 2009; Marquardt 2010). Clothing hang tags and prod-
uct packages are common places to display sustainability messages to communicate with 
consumers (Phau and Ong 2007). Studies examining the general effectiveness of sustain-
ability labels and marketing claims on apparel products, recommend continued use of 
such labels. Hyllegard et al. (2012) examined the use of hang tags in advertising compa-
nies’ sustainable practices and found that the use of hang tags containing detailed infor-
mation and a third party logo increased participants’ positive attitudes toward apparel 
brand and also influenced their patronage intentions. Similarly, work by Kim et  al. 
(2012) advised that critical factors for marketers to include in sustainability messages 
were related to environmental concerns and knowledge, as well as social influences. 
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The team employed environmental marketing claims (intrinsic versus extrinsic claims) 
as the moderating variables in their study that explored how norms and environmen-
tal concerns influence purchase intentions. While the extrinsic marketing claims involv-
ing social norms were more effective in influencing consumers’ purchase intention, the 
intrinsic claims were more effective when personal environmental concerns were pre-
sented in the claims.

Specific claims included on sustainability labels have been explored as well; research-
ers have found that consumers respond differently to sustainability labels, depending 
on the claim being made. The “No Sweat” label, highlighting working conditions of the 
producer of a garment, encouraged purchase decisions for a small group of consumers 
(Dickson 2001). For that group of consumers, however, the sustainability label was more 
influential in the ultimate purchase decision than any other label information, including 
price, quality, colour, and fibre content. In a more recent study, consumers appeared to 
value environmental sustainability and animal welfare claims more than they did certi-
fied organic wool claims in a study about the efficacy of sustainability labels on wool 
gloves (Peterson et al. 2012).

While information contained in sustainability labels can help consumers and market-
ers alike, challenges exist. Consumers’ increased interest in environmentally and socially 
friendly products has been predicted to be a precursor to the growth of sustainability 
labels in the marketplace (Case 2009), but the presence of multiple labels with unclear 
meanings can be challenging for consumers to interpret and may ultimately create a bar-
rier to purchases. Consumers have reported confusion with the sustainability labels “EU 
Eco-Label,” although the label had been supported with educational campaigns for many 
years (Horne 2009). Additionally, some consumers distrust the sustainability labels. 
British consumers expressed scepticism of fair trade clothing labels and asked for more 
objective, credible proof of environmentally and socially sound practices (Goworek et al. 
2012).

These studies support the general use of sustainability labels but point to further ques-
tions to be answered if effectiveness is to be increased. A deeper understanding of impe-
tuses for and intentions for consumers to purchase apparel with sustainability labels can 
help business marketers and managers tailor their sustainability messages in ways that 
will appeal to their target customer and encourage purchase.

Theoretical foundation: technology acceptance model

To explore fundamental preconditions for the use of sustainability labels in purchase 
decision making, the technology acceptance model (TAM) developed by Davis et  al. 
(1989) was employed as the theoretical framework. TAM was derived from the theory 
of reasoned action (TRA) (Ajzen and Fishbein 1980; Fishbein and Ajzen 1975), which is 
a widely used model in social psychology studies. The TAM was specifically developed 
to address users’ willingness to accept and use new technology or media in the field of 
information system management. Recently, TAM has been broadly applied to explain 
consumers’ use of technology in the context of apparel shopping (e.g., Cho and Wang 
2010; Kim et al. 2009; Kim and Forsythe 2008).

In TRA, the antecedents of a person’s attitudes are behavioural beliefs and outcome 
evaluation. Davis et al. (1989) indicated that behavioural beliefs and outcome evaluation 
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could not accurately measure an individual’s acceptance of a new system as they are 
much influenced by various external factors (i.e., the system’s technical design character-
istics). Therefore, two self-efficacy perspective variables, perceived ease of use (PEOU) 
and usefulness (PU) were suggested as influential antecedents that shape users’ attitudes 
(Att) and behavioural intention (BI) (Davis et al. 1989; Pavlou 2003). PEOU is defined 
as the degree to which individuals perceive how easy it is to use the technology and PU 
refers to the extent to which individuals believe how useful the technology would be 
(Davis et al. 1989). As illustrated in Fig. 1, TAM posits that both PEOU and PU influence 
the formation of favourable Att associated with the use of technology, which, in conjunc-
tion with PU, generate individuals’ greater BI to use the technology. In addition, PEOU 
is expected to have a positive influence on individuals’ perceptions regarding the useful-
ness of the technology (Davis et al. 1989).

Technology acceptance model with or without modifications, has been successfully 
applied to a wide range of empirical studies to predict and explain acceptance and adop-
tion of a variety of technologies such as electronic banking (e.g., Al-Smadi 2012), mobile 
education (e.g., Tan et al. 2012) and social networks (e.g., Pinho and Soares 2011; Shin 
and Kim 2008), as well as to understand consumer markets for technological products 
and services such as online shopping (e.g., Vijayasarathy 2004) and mobile shopping 
(e.g., Kim et al. 2009). As depicted in the TAM, the relationships among PEOU, PU, Att, 
and BI have gained empirical support from numerous studies (e.g., Al-Smadi 2012; Kim 
et al. 2009; Shin and Kim 2008). Shin and Kim (2008) confirmed that PEOU and PU are 
critical antecedents of Att and BI in the context of adoption of social media technol-
ogy. Likewise, Tan et al. (2012) found the significant linkage between PEOU and PU in 
mobile learning usage. Both variables in turn influenced BI to adopt the mobile learn-
ing technology. However, the results for the influence of PU on BI have been mixed. In 
a study about consumer’s BI to use on-line shopping, Vijayasarathy (2004) found that 
PEOU and PU significantly predicted Att, which in turn determined BI to use on-line 
shopping. However, PU of on-line shopping did not explain BI. Similarly, Pinho and 
Soares (2011) revealed no empirical support between PU and BI in the context of adop-
tion of social networks.

The adoption of new media for purchasing new products shares similarities with the 
adoption of new technology for decision making. As with new technology, a new prod-
uct must have PEOU and PU to the intended consumer. These antecedents shape users’ 

Fig. 1 Technology acceptance model (Partially adapted from Davis et al. (1989), p. 985)
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Att and BI towards the new product. In a study of an application of TAM, Benamati 
and Rajkumar (2002) applied the TAM to a non-technology based context, outsourcing 
decisions. In their study, TAM was successfully applied to organizational level decisions. 
Furthermore, the applicability of TAM to a non-technology context of outsourcing deci-
sions was validated and confirmed in their later study (Benamati and Rajkumar 2008). In 
particular, as argued by Benamati and Rajkumar (2002), TAM was based on TRA, which 
has been extensively used in a wide range of consumer studies that depict the relation-
ships between attitudes and intentions, in that it may be plausible to apply TAM to con-
sumers’ label acceptance behaviours. It is for this reason that we tested and validated 
the TAM in the context of consumers’ use of sustainability labels to further explore 
the influences on the use of sustainability labels for apparel products. When consum-
ers perceive that it is easy to read sustainability labels and find usefulness in making an 
informed sustainability purchase decision by understanding the meaning of terms and/
or symbols in the label, it is presumable to expect more use of sustainability labels, and 
subsequently more purchases of sustainable products.

Research objectives and hypotheses development

The purpose of this study is to empirically apply and test the TAM as a basis to explain 
how PEOU and PU are associated with consumer’s Att toward use of sustainability label 
and PI. This study also identifies whether consumers who currently use sustainability 
labels (“label users”) as part of purchasing decisions exhibit higher PEOU, PU, Att, and 
PI than non-users. In this study, sustainability label users are defined as those who have 
used a sustainability label when they shop. Lastly, this study investigates whether or not 
the different path relationships exist between sustainability label users and non-users in 
regard to their acceptance of sustainability labels.

Reading information on a sustainability label requires some level of understanding 
as the labels often present technical terms and/or symbols, and it is often challenging 
to process the information with the overuse of technical jargon and/or symbols (Baker 
2002). Empirical studies reported that consumers have struggled with understanding 
information on the different types of sustainability labels in making a responsible pur-
chase (D’Souza 2004; Horne 2009). Therefore, it would be meaningful to explore the role 
of PEOU in the context of sustainability label usage behaviours, positing the following 
hypotheses:
H1a PEOU of using sustainability label will have a positive influence on PU.
H1b PEOU of using sustainability label will have a positive influence on Att.
The purpose of using sustainability labels is to highlight a company’s environmental 

and social responsibility claims regarding its goods and services. Consumers “tend to 
use or not use an application to the extent they believe it will help them perform their 
job better” (de Boer, p. 320), thus consumers will not read (or pay attention to) a sustain-
ability label unless they see the benefit of using it. Therefore, the following hypotheses 
were posited:
H1c PU of using sustainability label will have a positive influence on Att.
H1d PU of using sustainability label will have a positive influence on PI.
A person’s attitudes, which are built by past experiences, concerns, information and 

social pressures, influence the person’s behaviour (Fishbein and Ajzen 1975). Numerous 
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studies suggest that an individual’s positive attitudes toward certain products greatly 
influence their purchase intention (behaviour). This study explores whether a favour-
able Att toward a sustainability label will positively influence the PI of products with that 
label, generating the following hypothesis:
H1e Att of using sustainability label will have a positive influence on PI.
Previous studies (Dickson 2001; Gam et  al. 2014) indicate that consumers who are 

more likely to purchase sustainability-labelled products exhibit different characteristics 
than those who are not. Findings showed that a consumer’s previous usage or purchas-
ing experiences are the strongest indicator of an actual purchase. The previous usage 
or experiences may influence consumers’ self-efficacy perceptions regarding utility and 
competence when using such products. Therefore, this study explores whether consum-
ers who already used sustainability label on apparel products possess different beliefs of 
PEOU and PU, Att, and PI regarding the sustainability labels. In a study about statisti-
cal program usage among college students (Yi et al. 2006), individuals’ differences such 
as prior experience with computers had significant impact on their usage behaviours. 
In that, this study also explores whether there are different adoption processes existing 
between two user groups. Thus, the following hypotheses were posited:
H2a Sustainability label users will have higher levels of PEOU with sustainability 

labelled apparel products.
H2b Sustainability label users will have higher levels of PU with sustainability labelled 

apparel products.
H2c Sustainability label users will have higher levels of Att with sustainability labelled 

apparel products.
H2d Sustainability label users will have higher levels PI with sustainability labelled 

apparel products.
H3a Sustainability label users will have different relationships between PEOU and PU 

from those of sustainability label non-users.
H3b Sustainability label users will have different relationships between PEOU and Att 

from those of sustainability label non-users.
H3c Sustainability label users will have different relationships between PU and Att 

from those of sustainability label non-users.
H3d Sustainability label users will have different relationships between PU and PI 

from those of sustainability label non-users.
H3e Sustainability label users will have different relationships between Att and PI from 

those of sustainability label non-users.

Methods
Sample and data collection

Using a web-based survey, approximately 10,000 randomly selected nation-wide shop-
pers in the United States (U.S.) were invited through a U.S. independent marketing 
research company to participate in this study. The modified method for web-based sur-
vey design by Dillman et  al. (2009) was employed to collect data; an initial invitation 
e-mail letter with a hyperlink to a website for the survey, as well as a reminder, was sent 
out to participants during a 10-day period in summer 2013.
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A total of 1657 respondents participated in the survey, resulting in a response rate of 
16.6%. After deleting responses with significant amounts of missing values and those 
without a purchase experience, 903 responses from participants who had purchased 
a sustainable product previously were deemed usable for data analysis. The reason we 
used the data only from those who had a previous purchase experience of a sustaina-
ble product is that PEOU and PU in our model were measured based on their purchase 
experience of a general sustainable product. A majority of the respondents had used sus-
tainability labels when they shopped (71.8%), while about 28% never used sustainabil-
ity labels during their shopping. The top five most purchased items with sustainability 
labels were food (72.1%), cleaning products (54.7%), electronics (47.2%), energy (41.2%), 
and health and beauty products (28.3%). The age of the respondents ranged from 18 to 
84 years with the mean age of 44.6 years. A majority of participants were white or Euro-
pean American (79.7%), married (51.1%), employed (56.1%), and female (54.1%). Nearly 
30% earned a four-year college degree, followed by some college education (28.2%), and 
a master’s degree (12.9%). A majority of the respondents earned $25,000–49,999 (28.6%) 
and $50,000–74,999 (24.2%). Approximately 30% had purchased apparel products four 
to six times during the past 12  months. On average, respondents had spent approxi-
mately $877 on apparel products during the past 12 months.

Under the assumption that characteristics of later respondents are close to those of 
non-respondents (Armstrong and Overton 1977), non-response bias was assessed by 
comparing demographic characteristics of early 20% respondents and late 20% respond-
ents. The results from Chi square tests revealed no statistically significant differences 
in demographic characteristics, except for employment at p < .05. In the early respond-
ent group, there were more currently employed respondents than the late respondent 
group, while more retired respondents were found in the late responses than in the early 
responses (p < .05). Table 1 summarizes the demographic characteristics of the sample.

Instrument development and data analysis

The web-based questionnaire consisted of six sections: PEOU, PI, Att, and PI of a sus-
tainability labelled apparel product, and demographic characteristics. To assess con-
sumers’ PEOU of sustainability labels in making a purchase decision, eight items were 
modified from previous studies (Davis et  al. 1989; Vijayasarathy 2004). Another eight 
items were adapted from Davis et al. (1989) and Vijayasarathy (2004) to measure PU of 
sustainability labels. These scales were modified to measure such variables in the situa-
tion of sustainability labels and purchase decisions of sustainable products. Some sample 
questions include, “I would find it easy to use sustainability labels to make a purchase 
decision” for PEOU and “sustainability labels give (will give) me access to useful shop-
ping information” for PU. The five items capturing consumers’ overall Att toward sus-
tainability labels were adopted and modified from Beltramini (1988) and Vijayasarathy 
(2004). In order to assess consumers’ intention to buy apparel items with a sustainabil-
ity label, five sustainability labels that are currently available on apparel products in the 
U.S. market were incorporated to PI items (Targosz-Wrona 2009). PEOU, PU, and PI 
items were measured on a 7-point Likert-scale, 1 being “strongly disagree” and 7 being 
“strongly agree” or 1 being “very unlikely” and 7 being “very likely”. Att items were meas-
ured on a 5-point differential semantic scale. The questions are presented on Table  2. 
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Table 1 Sample characteristics

Characteristics Frequency Percentage (%)

Gender

 Male 413 45.9

 Female 487 54.1

Sustainability label

 Have used when shopping 648 71.8

 Never used when shopping 255 28.2

Age (years)

 18–24 116 12.9

 25–44 326 36.1

 45–59 264 29.2

 60–84 196 21.7

 85 and older 0 0

Ethnicity

 White or European 720 79.7

 Asian American 43 4.8

 Black or African American 61 6.9

 Hispanic or Latino 36 4.0

 Native American 4 .4

 Native Hawaiian or Pacific Islander 3 .3

 Mixed/bi-racial 20 2.2

 Others 15 1.7

Employment

 Employed 495 56.1

 Not employed 233 26.4

 Retired 155 17.6

Education

 Less than high school 4 .4

 High school or GED 131 14.6

 Some college 254 28.2

 2 year associate degree 95 10.6

 4 year college degree 266 29.6

 Master’s degree 116 12.9

 Doctoral degree 15 1.7

 Professional degree 19 2.1

Marital status

 Single 272 30.5

 Married 456 51.1

 Separated 21 2.4

 Divorced 105 11.8

 Widowed 38 4.3

Family household income before tax

 Less than $10,000 42 4.7

 $10,000 to $24,999 120 13.5

 $25,000 to $49,999 254 28.6

 $50,000 to $74,999 215 24.2

 $75,000 to $99,999 121 13.6

 $100,000 to $149,999 101 11.4

 $150,000 and over 36 4.0
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Table 2 Confirmatory factor analysis and  measurement model results for  model con-
structs

Variables Factor items Factor loadings  
(t value)a

Cronbach’s alpha CRb AVEc

Perceived ease of use 
(PEOU)

Learning to utilize 
sustainability labels 
was (would be) easy 
for me

.82d .90 .958 .740

I would find it easy to 
use sustainability 
labels to make a pur-
chase decision

.86 (30.70)

It would be easy for me 
to become an expert 
at utilizing sustainabil-
ity labels

.82 (28.35)

Overall, I find sustain-
ability labels easy to 
utilize

.85 (29.98)

Perceived usefulness 
(PU)

Sustainability labels give 
(will give) me access 
to useful shopping 
information

.88d .96 .903 .700

Sustainability labels are 
(will be) useful to me

.93 (43.88)

Sustainability labels 
make (will make) 
purchasing easier

.89 (39.45)

Sustainability labels 
make (will make) me a 
smarter shopper

.90 (40.69)

Sustainability labels are 
(will be) very beneficial 
to me

.93 (43.81)

Purchase decision of SR 
products would be dif-
ficult to make without 
sustainability labels

.69 (24.98)

Utilizing sustainability 
labels reduces the 
time I spend on shop-
ping

.72 (26.46)

Overall, I find sustain-
ability labels useful 
in making purchase 
decisions

.91 (41.61)

Attitude toward sustain-
ability label use (Att)

Unbelievable—Believ-
able

.90d .94 .946 .777

Untrustworthy—Trust-
worthy

.91 (42.80)

Not convincing—Con-
vincing

.90 (42.23)

Not credible—Credible .91 (43.52)

Questionable—Unques-
tionable

.78 (31.29)
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Demographic background and general behaviours in regard to sustainability labels were 
asked. A brief description of sustainability labelling (see Appendix) was provided to 
respondents prior to the first question to assure their understanding of the term, “sus-
tainability labelling”, used in the survey. To divide participants into sustainability label 
users and non-users, general sustainability label usage behaviour was asked with the 
question “have you ever used a sustainability label when you shop”. “Non sustainability 
label users” refers to someone who buys sustainable products, but who does not use sus-
tainability labels to do so. Prior to collecting data, a pilot test was conducted with poten-
tial respondents, a small size of consumer group, to improve the clarity of the scales and 
instructions as well as the format of the overall survey, and necessary corrections were 
made. The data were statistically analysed using SPSS 21.0 and AMOS 21.0. The follow-
ing statistical analyses were conducted: descriptive analysis, principal component analy-
sis, internal reliability, confirmatory factor analysis, correlations, independent samples 
t-tests, path analysis, and multi-group comparison.

Results and discussion
Exploratory factor analysis and internal reliability

In order to determine dimensionality of measurements with multiple items, principal 
component analysis with varimax rotation was performed. Constructs with the factor 
loadings of items above .55 and not higher than .30 on the other factors were considered 

CFA model fit x2 = 994.93, df = 203, x2/df = 4.90, p < .001, GFI = .91, CFI = .96, IFI = .96, NFI = .95, SRMR = .03, RMSEA = .06
a Standard factor loadings from CFA were significant at p < .001
b Composite reliability (CR) is calculated as (Σstandard loading)2 divided by (Σstandard loading)2 + Σεj. The measurement 
error, εj is calculated as (1.0 − (standard loading)2) (Hair et al. 1998)
c Average variance extracted (AVE) is calculated as Σstandard loading2 divided by Σstandard loading2 + Σεj (Hair et al. 1998)
d Restricted to 1

Table 2 continued

Variables Factor items Factor loadings  
(t value)a

Cronbach’s alpha CRb AVEc

Purchase intention of a 
sustainability labelled 
apparel product (PI)

How would you be willing 
to buy apparel products 
with this label?

.92 .916 .687

EU eco-label (the Flower) 
by European Com-
mission

.82d

Green seal-certification 
by Green Seal organi-
zation

.87 (31.12)

EKO Sustainable Textile 
certification by Global 
Organic Textile 
Standard International 
Working Group

.86 (30.68)

Fair Trade certification 
by Fair Trade USA 
organization

.77 (26.36)

Global Organic Textile 
Standard by Global 
Organic Textile 
Standard International 
Working Group

.83 (29.27)
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valid (Kline 2014; Nunnally et  al. 1967). All research constructs (i.e., PEOU, PU, Att, 
PI) appeared as a single dimension with high factor loadings (.74 to .93) and high per-
cent of variance explained (74.8–82.0%). PEOU associated with sustainability label 
was extracted to a single dimension after deleting four items with lower factor load-
ings and reliability scores. In the principal component analyses, the varimax rotation 
using orthogonal rotation methods was used instead of those with the oblique rotation 
because the orthogonal rotation methods assume the factors are uncorrelated, while the 
oblique rotation methods assume the correlation among the factors in the analysis (Gor-
such 1983). As shown in the results of EFA, all four variables have a single dimension, 
therefore the varimax rotation method was deemed appropriate for the current study.

Internal reliability of each measurement was also evaluated through Cronbach’s stand-
ardized alpha values; when the alpha values were above .70, the items were remained 
for further analysis (Cronbach 1951). The Cronbach’s alpha scores of those four research 
variables ranged from .90 to .96, indicating strong internal consistency of measures (see 
Table 2). Means of summated multiple item measures were computed and used to repre-
sent model constructs for further analysis.

Confirmatory factor analysis and scale validity

Scale validities were assessed by confirmatory factor analysis (CFA) using AMOS 21.0. 
To confirm the dimension of four research variables identified in exploratory factor 
analysis (EFA), the measurement model of 22 observed variables and four latent vari-
ables was examined. The overall fit of the model to the data was evaluated through Chi 
square statistics, goodness-of-fit index (GFI), comparative fit index (CFI), normed fit 
index (NFI), incremental fit index (IFI), standardized root mean square residual (SRMR), 
and root mean square error of approximation (RMSEA). A better fit of the model has 
a smaller Chi square value; however, when the sample size is larger than 200, the Chi 
square statistic is known to be sensitive to the sample size (Bagozzi and Yi 1988; Kline 
2005). To reduce the effect of sample size, the normed Chi square (x2/df) can also be used 
to assess overall model fit when large samples are used, and a recommended acceptable 
ratio for this statistic is 2.0, 3.0, or even as high as 5.0 (Marsh and Hocevar 1985; Whea-
ton et al. 1977). By convention, the following guidelines are considered as an indicator of 
good model fit to the data: GFI, CFI, NFI, IFI > .90 (Meyers et al. 2006), SRMR < .08 (Hu 
and Bentler 1999), and RMSEA < .07 (Steiger 2007). In particular, Hu and Bentler (1999) 
suggested the two-index presentation strategy and combinational rules of CFI of .96 or 
higher and SRMR of .09 or lower as an indicator of good-fit model. The statistical signifi-
cance of parameter estimates were evaluated using t values.

The test of the measurement model yielded a x2(203) value of 994.93 and a x2/df of 4.90 
(p  <  .001). The Chi square value of the measurement model indicated a lack of satis-
factory fit to the sample data, but the normed Chi square value was within the accept-
able rage. Other fit indices of GFI = .91, CFI = .96, NFI = .95, IFI = .96, SRMR = .03, 
RMSEA = .06 indicated that the model produced a good fit to the data. Particularly, the 
CFI value of .96 and SRMR value of .03 were within the acceptable fit parameters of Hu 
and Benter’s two-index presentation strategy (Hu and Bentler 1999). All standardized 
factor loadings in the model ranged from .69 to .93 and were statistically significant at 
p < .001 (see Table 2).
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Composite reliability values for all four variables were calculated as guided by For-
nell and Larcker (1981). As shown in Table  2, the composite reliability values ranged 
from .903 to .958, which were higher than a commonly recommended value of .70 for 
construct reliability (Hair et al. 1998), indicating that all constructs in the measurement 
model provided evidence of good reliable measures. With regard to the convergent 
validity, the average variance extracted (AVE) values were calculated (Hair et al. 1998). 
The values for four constructs ranged from .687 to .740 and they were all above .5, a 
threshold value for convergent validity (Fornell and Larcker 1981), suggesting reasonable 
overall convergent validity of the constructs.

Furthermore, the discriminant validity was assessed through the AVE values and con-
structs’ correlation. Fornell and Larker (Fornell and Larcker 1981) suggested that the 
AVE value greater than the squared value of the construct’s correlations with the other 
constructs is the evidence of discriminant validity. As shown on Table 3, the correlations 
of paired constructs ranged from .59 to .76, generating the squared values of the cor-
relations of .35 to .58. These squared values do not exceed the AVE values of those con-
structs that ranged from .687 to .740, providing the good evidence of the discriminant 
validity of all four constructs in the model.

Path model analysis: model testing

The TAM model in the context of sustainability label use consisting of one exogenous 
variable (PEOU) and three endogenous variables (PU, Att, PI) was tested by path analy-
sis with the maximum-likelihood estimation procedure using AMOS 21.0. Descriptive 
statistics and correlations among research constructs for the path model are shown in 
Table 3.

The results of the path model analysis revealed acceptable overall fit indices: a Chi 
square of 24.60 with degrees of freedom of 1 (p < .001), GFI of .99, CFI of .99, NFI of .99, 
IFI of .99, and SRMR of .025. The standardized path coefficients and associated t-values 
for each relationship as well as squared multiple correlations (R2) for each endogenous 
variable were shown in Fig. 2. All of the paths in the model were significant, with the 
standardized path coefficients ranging from .21 to .76 (p < .001). There were significant 
effects of PEOU to PU (H1a) and Att toward use of sustainability label (H1b). PU had 
a significantly positive influence on Att (H1c) and PI (H1d). Furthermore, a positive 
effect of Att toward use of sustainability labels on PI was also observed (H1e). There-
fore, H1a, H1b, H1c, H1d, and H1e were statistically supported. These findings revealed 
that those who were comfortable using sustainability labels were more likely to perceive 

Table 3 Descriptive statistics and correlation matrix of model constructs

** p < .01; all variables but a were measured on a 7-point Likert scale; a were measured on a 5-point differential semantic 
scale

Variables Correlations

Mean SD 1 2 3 4

Perceived ease of use of sustainability label (PEOU) 4.84 1.27 – –

Perceived usefulness of sustainability label (PU) 4.90 1.37 .76**

Attitudes toward use of sustainability labela (Att) 3.68 .91 .66** .75** –

Intention to buy apparel products with a sustainability label (PI) 4.83 1.19 .59** .64** .59** –
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their usefulness and hold favourable attitudes toward the use of the label. Similarly, con-
sumers who found sustainability labels useful tended to have a more positive Att. Con-
sumers’ favourable Att also determined greater willingness of purchasing a sustainability 
labelled apparel product, confirming the study conducted by Norberg et al. (2011). Like-
wise, those who perceived more usefulness were also likely to have a greater willingness 
to buy a sustainability labelled apparel products.

Comparison of sustainability label usage factors between label users and non‑users

Sustainability label users and non-users were identified based on their experiences with 
sustainability labels. Sustainability label users (71.8%) are those who have used sustain-
ability label when they shop and non-users (28.2%) are those who never used the label. 
A series of independent samples t tests were performed to examine differences between 
sustainability label users and non-users in their PEOU, PU, Att, and PI with a sustain-
ability labelled apparel product. The results revealed that there were statistically signif-
icant differences in all levels of PEOU (t =  8.13, p <  .001) (H2a), PU (H2b) (t =  7.13, 
p  <  .001), Att (H2c) (t =  6.44, p  <  .001), and PI of the respondents (H2d) (t =  6.36, 
p < .001) depending on whether they have used sustainability labels before (sustainability 
label users) or not (sustainability label non-users) (see Table  4). Therefore, H2a, H2b, 
H2c, and H2d were statistically supported. Those who previously had used sustainability 

Fig. 2 Result of Path Analysis of Proposed Model (H1a-e). Standardized path estimates are reported with t 
values in parentheses

Table 4 Independent samples t-tests for comparison of means

*** p < .001; all variables but a were measured on a 7-point Likert scale; a were measured on a 5-point differential semantic 
scale

Variables SR label users (n = 648) SR label non‑users (n = 255) t value

Mean SD Mean SD

Perceived ease of use (H2a) 5.04 1.21 4.30 1.27 8.13***

Perceived usefulness (H2b) 5.10 1.30 4.40 1.43 7.13***

Attitudesa (H2c) 3.80 .85 3.35 .98 6.44***

Intention (H2d) 4.99 1.14 4.44 1.24 6.36***
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labels when they shopped were likely to perceive the labels as more useful, easier to 
understand, hold more positive Att toward use of sustainability labels, and had greater 
PI associated with apparel products with such labels.

Group comparison: sustainability label users vs. non‑users

The path relationships in the model were compared based on the identified differences 
in factors determining sustainability label usage behaviours through t-tests in H2a-d. 
In order to identify potential differences in the path estimates of the proposed model 
between sustainability label users and non-users, the multi-group comparison technique 
was utilized. First, the path model was estimated across the sustainability label user sam-
ple and the non-user sample at the same time and without a constraint, allowing free 
estimation of path coefficients in the model across the two samples (i.e., unconstrained 
model). The Chi square value for the unconstrained model was 22.72 with df  =  2. 
Next, the model was re-estimated across each sustainability user and non-user sample, 
by constraining the path estimated to be equal (i.e., constrained model), revealing the 
Chi square value of 29.68 with df = 7. Finally, the Chi square difference statistic (Δχ2) 
in changing degrees of freedom was examined to identify invariance of the model fit 
between constrained and unconstrained models (Byrne 2004; Kline 2005). As shown on 
Table 5, the results revealed that the differences in the path estimates between sustain-
ability users and non-users were not significant (H3a-d) (Δχ2 = 6.96, Δdf = 5; p = .224), 
thus H3a, H3b, H3c, and H3d were rejected. These findings suggest that the relation-
ships between PEOU and PU, PEOU and Att, PU and PI, and Att and PI were not dif-
ferent whether they are sustainability label users or not, indicating sustainability label 
adoption model for apparel product is invariant regardless of their previous experience 
of sustainability label experience.

Conclusions and implications
Sustainable practices in the apparel industry are evolving, making it critical to assist con-
sumers with sustainable purchases through effective tools and education. Sustainability 
labels can be an ideal communication tool when consumers notice and use the informa-
tion on the labels. The use of sustainability labels for apparel products, however, has not 
been fully explored. Therefore, the current study has unique contributions to the limited 
body of research on sustainability label usage behaviours of apparel product consumers, 
with implications for marketers and managers.

This study approached label reading behaviour as a process of using a new media for 
the decision making process. As such, TAM (Davis et al. 1989) was applied and tested to 
the research context of sustainability labels by viewing label using behaviour as similar to 

Table 5 Chi square difference statistic for multi-group comparisons (H3a–e)

Model χ2 df p

Unconstrained 22.72 2 .000

Constrained (all paths to be equal) 29.68 7 .000

Difference Δχ2 Δdf p

In values between the models 6.96 5 .224
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the way consumers use new sources of technology. The selection of this model is appro-
priate as two specific beliefs in TAM, PEOU and PU, were explored to see how they 
determine consumer Att and PI associated with sustainability labelled apparel products. 
The TAM model suggests that PU and PEOU are preceding variables to increase the 
efficacy of the label. Consumers today often experience information “overload,” which 
can influence purchase decisions in both positive and negative ways, depending on the 
context. Acquiring sustainability information on a label requires further effort in a con-
sumer’s thought process to purchase apparel products. As current criticisms of exist-
ing sustainability labelling include credibility, consistency and uniformity, understanding 
how consumers approach to sustainability labels as an information acquiring tool is vital.

Findings confirmed all paths in TAM, revealing that PEOU and PU are affirmative 
predictors of favourable Att toward the use of the label, which, in conjunction with PU, 
determined greater willingness to purchase a sustainability labelled apparel product. 
Consumers’ self-efficacy related variables, such as how consumers perceive the sustain-
ability labels that are often filled with technical symbols and jargons in terms of compe-
tence and usefulness, are significant to understand in order to comprehend and predict 
their responses on the labels for the purchase decision making process. A consumer will 
use sustainability labels when the labels are easy to understand and useful. The findings 
are also consistent with those of previous studies that examined the use of new technol-
ogy in apparel shopping (Cho and Wang 2010; Kim et al. 2009; Kim and Forsythe 2008). 
Therefore, the new approach with TAM variables establishes an important contribution 
to the sustainability labelling in apparel products.

Perceived usefulness, in particular, had the largest positive impact on the consumers’ 
Att toward sustainability label use and PI, respectively. PU is defined as a person’s belief 
of benefits from using a particular system (Davis 1989). This result might be interpreted 
as whether a consumer’s original desire for obtaining sustainability information is a 
critical antecedent in using a sustainability label. This study’s findings imply that future 
directions in improving sustainability labels for apparel products should focus on moti-
vation and incentive for using sustainability labels in making a purchase decision. This 
could be accomplished by increasing awareness of sustainability issues. Developing a 
“reading labels” for environment or person’s wellbeing campaign and educating consum-
ers of the benefits from using/reading information on sustainability labels can be recom-
mended. As PEOU also impacts on the positive Att and PI, developing easy to read and 
informative sustainability labels by utilizing standardized systems for apparel products 
will be essential to appeal to a wide range of consumers.

This study examined the difference in adoption of sustainability labels for apparel 
products between sustainability label users and non-users. When a new technology is 
introduced, there are individuals who adopt the technology at the early stage; it is these 
early adopters who often support the use of innovations (Rogers 1983). In this study, it 
was found that sustainability label users demonstrated higher levels of PEOU, PU, Att, 
and PI of a sustainability labelled apparel product than those who have never used sus-
tainability labels before. The results indicated that consumer’s label usage experiences 
(i.e., sustainability label users vs. non-users) are related to their current label use and 
perceived ease of, Att toward and intentions to use sustainability labels.
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Finally, the relationships among the research variables in the path model were further 
compared between sustainability label users and non-users. Findings from multi-group 
path model comparison analysis revealed that the roles of PEOU and PU in determining 
Att and PI of a sustainability labelled apparel product were not different whether or not 
they were a sustainability label user. As discussed above, although they have different 
level of PEOU, PU, Att and PI across groups, there was no difference between sustain-
ability label users and non-users in how those perceptions shaped Att and PI. Overall, 
the findings provide evidence of the applicability of TAM to this specific research con-
text. Moreover, the model invariance provides empirical support for the critical roles 
that PEOU and PU of sustainability labels exhibited in shaping positive Att and greater 
PI of a sustainability labelled apparel product, whether they are active sustainability label 
users or not.

Findings of this study offer practical implications for business marketers and man-
agers of sustainable apparel products. Both sustainability label users and non-users 
demonstrated the same approach process from perceptions to purchase intentions of 
sustainability labelled apparel products. This implies that whether or not a consumer is 
a sustainability label user, once they access the label and perceive it to be easy to read 
and useful, they are likely to utilize the information on the label. Therefore, this study 
suggests that marketers should also focus on the physical appearance of label as much 
as the contents of label. For example, marketers need to use more user-friendly terms 
such as using “made by” instead of using “ethical production” as it is a vague term to 
consumers and/or symbols on labels, and a design layout that consumers feel comfort-
able accessing. In addition, taking into consideration that non-users appeared to have 
lower levels of PEOU and PU from sustainability labelling than did sustainability label 
users, it is important to develop sustainable apparel labels that appeal to label non-users 
by enhancing practical aspects of the labels in that they can feel easy and useful from 
the labels. Therefore, an educational campaign encouraging consumers to read labels for 
purchasing sustainable products should be implemented. This suggestion confirms Bel-
tramini’s study (1988), which found that the warning information itself in the label of 
cigarettes had no significant effect on respondents’ smoking behaviour. Rather, consum-
ers exhibited higher belief toward warning labels that they had seen over time as they 
became familiar with labels. Further, their belief affected their attitude toward the haz-
ards of smoking. Utilizing visual elements such as graphics or distinct colours may draw 
general consumers’ attention and increase positive perceptions of the label information. 
In addition, utilizing communication technologies or techniques that are familiar to the 
target consumers would be an effective strategy. Implementing an educational campaign 
through a variety of social media platforms or using a commonly recognizable buzzword 
such as “eco chic” or “up-cycled fashion” on sustainability labels may attract young adult 
non-users.

This study applied and tested TAM to understand sustainability label usage behav-
iours for apparel products. A nation-wide random sample of U.S. general consumers was 
used, and participants were filtered by whether or not they had purchased sustainable 
products previously. The findings are thus limited to U.S. consumers and may not apply 
to non-sustainability consumers. In order to enhance the generalizability, it is neces-
sary to validate the model with non-sustainable product consumers and consumers in 
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other countries and cultures. Despite similarity within most demographic character-
istics of early respondents and late respondents, current employment status exhibited 
the significant difference in the non-response bias test. Therefore, a possible response 
bias may need to be considered in respondents’ employment status. Furthermore, future 
studies may extend the sustainability label adoption model by including other external 
variables that may influence consumers’ perception of the labels such as self-efficacy and 
knowledge regarding sustainability labels in general and/or for apparel products. Add-
ing consumers’ sustainable consumption behaviours and social influence to the model is 
recommended as well. The current study tested the model invariance across groups, sus-
tainability label users and non-users. A moderating or mediating effect of being a label 
user, such as age or knowledge level related to sustainable products, should be explored 
in a future research. It would also be meaningful to investigate why consumers adopt 
sustainable apparel labels by identifying expected benefits from their use. This study 
focused on sustainability labels and apparel product shopping, thus the findings may not 
be applied to other product categories.
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Appendix
The brief description of sustainability labeling provided to the participants in the survey 
is as follows:

Sustainability labeling is:

  • A labeling system to inform consumers of a product that meets sustainable perfor-
mance criteria or specified standards.

  • Sustainable practices may include, but are not limited to, environmentally friendli-
ness and fair labor condition regarding ergonomic, worker, health and safety issues.

  • Some examples include claims of being organic, being made with recycled materials, 
energy efficient, using renewable energy or fair trade.

  • Some labels are certified by a qualified third-party.
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