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The study investigates the impacts of eco-labels in influencing consumer purchase intentions in the food and
beverage industry through the Partial Least Squares Structural Equation Modeling (PLS-SEM) framework. Based
on the Theory of Planned Behavior (TPB), the Stimulus-Organism-Response (S-O-R) model, and the Value-
Attitude-Behavior (VAB) model, the study focused on the role of eco-label awareness, eco-label credibility,
environmental concern, and perceived product value in consumer behavior and the moderating role of attitudes
toward eco-labeled products. The structural model shows empirical findings that eco-label awareness, eco-label
credibility, environmental concern, and perceived product value have a significant positive influence on pur-
chase intentions. The theoretical implications of the findings confirmed that emotional and attitudinal constructs
improve the predictive validity of earlier classical theories of behavior, such as TPB, and justify the use of
interaction terms in studies of sustainable behavior. In practice, this study highlights the paramount need for
transparency, trust, and educating consumers to maximize the efficiency of eco-labels. This helps both in the
knowledge base and viable marketing plans, stressing the revolutionary powers of the credible eco-labels in the
concept of environmentally conscious consumption.

1. Introduction

With an increased global awareness of environmental sustainability,
eco-labels have become an important communication tool that connects
consumers with the environmentally friendly attributes of products.
Eco-labels serve as information signals that guide ecologically conscious
consumers to products with lower environmental impacts in the organic
product industries, particularly in food and beverage sectors associated
with environmental concerns such as agricultural emissions, resource
consumption, and packaging waste (Potter et al., 2021; Quoc et al.,
2025). Eco-labels are designed to influence consumer purchasing toward
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sustainable consumption patterns by signaling environmental re-
sponsibility and product integrity.

There has been a growing demand for transparency and sustain-
ability from consumers, which the food and beverage industry has been
responding to by incorporating eco-labels. Previous research has
demonstrated that eco-labels have a direct impact on consumer
perception and purchasing intention, with the perceived credibility of a
label being crucial, as well as an understanding of them (Galati et al.,
2022; Liang et al., 2020). However, other studies show discrepancies
between consumers’ intentions and their actual buying behaviors due to
a lack of knowledge or mistrust in eco-labeling credibility (Gonzalez,
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2020; Araya et al., 2022). Such mixed results indicate that the impact of
eco-labels is not straightforward, and possibly context-specific aspects or
consumer-related mechanisms, such as cognitive or attitudinal factors,
are missing in existing research.

Beyond the food and beverage industry, eco-labeling has also been
widely investigated in other areas, including fashion and electronics,
which demonstrate distinct characteristics concerning sustainability. In
the fashion industry, environmental labels mainly signal ethical pro-
duction methods, resource-saving, and waste avoidance, impacting
consumer behavior through brand responsibility and material authen-
ticity (Choi & Cheng, 2015; Garcia-Torres et al., 2022; Ray & Nayak,
2023). In electronics, eco-labels attach importance to aspects such as
energy consumption benefits, recyclability potential, and durability of
products, but consumer knowledge is likely limited due to the highly
technical content provided (Bu et al., 2022; Imperiale et al., 2023).
These cross-industry findings indicate that the impact of eco-labels de-
pends strongly on context, which highlights the need to study labelling
effects directly within food and beverage, since emotional, ethical di-
mensions of consumption are likely to be more salient.

Although eco-labels are supposed to promote sustainable consum-
erism, their actual effects are conceptually and empirically ambiguous.
The vast majority of studies available to date are somewhat superficial
(on the surface) and do not delve below the psychological or perceptual
‘surface’ that can help explain, for example, how trust or environmental
concern mediates use value in the context of purchasing (Darnall et al.,
2018; Testa et al., 2015; Theggersen et al., 2010). Furthermore, the
absence of methodological strictness in dealing with latent constructs,
mediating variables, and moderating effects is common in previous
empirical models (Hossain et al., 2022). Modern analytical tools such as
PLS-SEM enable these limitations to be overcome, where researchers can
incorporate multi-dimensional and non-linear relationships in their
models of analysis (Hair et al., 2021).

Another notable gap is the geographic and subject matter coverage of
previous studies. The literature is focused on Western markets or specific
types of eco-labels like carbon, energy labels, and there is less research in
relation to the emerging economies and other categories of eco-label
(Donato, 2025; Zhan et al., 2025). Likewise, there is still scarce yet
any empirical evidence about how eco-label awareness, perceived
credibility, environmental concern, and perceived value interactive in-
fluence purchase intentions in the context of a diverse and dynamic food
and beverage category (Ghouse et al., 2025; Mahesha & Rekha, 2024).

This study attempts to bridge these theoretical and empirical gaps by
proposing and later establishing a more complete PLS-SEM model that
combines cognitive, affective, and context determinants of eco-label
effectiveness. In particular, it seeks to understand the collective im-
pacts of eco-label awareness, credibility, environmental concern, and
perceived value on consumer purchasing intention in the food and
beverage industry. Theoretically, this research provides a comprehen-
sive model to illuminate the intricate moderating processes of eco-label
effectiveness. Practically, it incorporates evidence-based implications
relevant to marketers, policy makers, and certification bodies on the
development and communication of eco-labeling systems that promote
consumer trust, understanding, and sustainable purchasing.

2. Literature review and hypothesis development
2.1. Eco-labels in the food and beverage sector

The use of eco-labels has become an important instrument of sus-
tainable consumption because they keep consumers informed about the
environmental performance of commodities. In the case of the food and
beverage industry, with its related concerns of the environment and day-
to-day consumption, eco-labels become a nudge system that alters the
purchasing behaviour by decreasing information asymmetry (Grunert
et al., 2014).

Eco-labels like USDA Organic, Fair Trade, and Carbon Trust Certified
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are meant to close the so-called green gap, that is, the mismatch between
what people claim to care about and what they buy (Hossain et al.,
2022). Therefore, to evaluate their effectiveness, one must consider not
only their awareness and levels of trust but also the translation of such
attitudes to purchase intentions.

2.2. Theoretical underpinning

Ajzen (1991) proposes a valuable theory of planned behavior (TPB)
in the analysis of consumer intentions. TPB provides that behavioral
intentions are determined by attitude, subjective norms, and perceived
behavioral control. A relative regard for eco-labels:

o Attitudes are influenced by beliefs surrounding the credibility and
usefulness of eco-labels.

e Subjective norms depend on peer and societal demands of sustainable
behaviour.

e Perceived behavioral control could indicate the availability of eco-
labeled products or price considerations.

Complementing TPB, the Stimulus-Organism-Response (S-O-R)
framework (Mehrabian & Russell, 1974) is an emotional and behavioral
responses model based upon the environmental cues. In the eco-label
context:

e Stimulus: An eco-label is an external environmental reference.

e Organism: Signifies the state of the consumer in his/her inside (e.g.,
trust, perceived credibility, environmental concern).

e Response: The consequent behavior, e.g. purchase intention or
avoidance.

The framework is especially useful in explaining affective responses
(e.g., pride, guilt, trust) between the exposure to the label and behav-
ioral intention, filling the cognitive bias of TPB with emotional and
experiential variables (Walsh et al., 2011).

Furthermore, the Value-Attitude-Behavior (VAB) model (Homer &
Kahle, 1988) provides an even more solid theoretical grounding as it
connects personal values to attitudes and subsequent behavioural
intention. For eco-labels, they are perceived as environmentally or
ethically oriented; accordingly, for such consumers holding high envi-
ronmental or ethical concerns will lead to more positive attitudes to-
ward eco-labeled products and thus green purchasing conduct. The VAB
model highlights the motivating force of personal values (e.g., altruism,
biospheric concern, moral norm) on environmentally friendly attitudes
and intentions. The VAB framework, in combination with TPB and
S-O-R, offers a powerful theoretical perspective that captures the
interconnectedness among cognitive, affective, and value-related
mechanisms of sustainable consumer behavior. Collectively, these
models provide a strong conceptual base for understanding how
awareness and credibility of eco-labels, as well as environmental
concern, are invoked to explain purchase intentions in the food and
beverage sector.

2.3. Hypothesis development

2.3.1. Eco-label awareness and purchase intention

Eco-label awareness means the level to which consumers recognize,
understand, and remember eco-labels displayed on product packages. It
can be regarded as a basic antecedent of green consumer behavior,
especially in environmentally conscious market segments. Conscious-
ness of eco-labels is paramount in enhancing the cognitive assessment of
a product on its environmental authenticity by consumers, thus deter-
mining their purchase intention (Hossain et al., 2022; Nguyen-Viet,
2022). In a study conducted by Darnall et al. (2018), a greater level of
eco-label awareness positively correlated with a more pronounced
preference toward environmentally certified products because these
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consumers were more likely to distinguish between genuine green
products and conventional ones. Similarly, Prakash and Pathak (2017)
revealed that label awareness was an important factor in predicting the
intention to purchase eco-label food products mediated by product trust
and perceived environmental benefit. Given that there is a strong rela-
tionship between awareness and intention, the food and beverage in-
dustry has been a significant example with eco-labels that provide
confidence in organic sources, good production, and sustainability cer-
tifications. The findings of Taufique et al. (2016) emphasized that con-
sumers with the ability to recognize eco-labels were more likely to show
trust and liking to eco-friendly food products, which reaffirmed that
there should be an appropriate promotion and education of the labels.

H1. Eco-label awareness positively influences the purchase intention
of eco-labeled food and beverage products.

2.3.2. Eco-label credibility and purchase intention

Consumer trust and consumer purchase behavior highly depend on
the credibility of eco-labels. When the eco-labels are seen as reliable, the
consumers will tend to believe the environmental claims they make and
engage in sustainable purchases. Testa et al. (2015) provided empirical
evidence showing that reliable eco-labels improve consumer trust,
which raises the purchase intention of eco-friendly products. Further-
more, the research by Caliskan et al. (2021) established the fact that
eco-label credibility is a psychological signal that enhances purchase
intention through decreasing information asymmetry. The credibility of
the eco-label is central in influencing consumer purchase intentions,
especially in food and beverage products. Eco-labels have become more
and more trustworthy signals to consumers when it comes to environ-
mental responsibility. According to Donato (2025), credible eco-labels
have been identified to play a significant role in influencing consumer
buy intention of a product as they are seen as reliable cues to the
environmental friendliness of the product. The research stresses the role
of consumer awareness and perception of the legitimacy in enhancing
the purchasing intention of eco-labeled food products.

H2. Eco-label credibility positively influences the purchase intention
of eco-labeled food and beverage products.

2.3.3. Environmental concern and purchase intention

Eco-friendly consumer behavior is a very essential indicator of
environmental concern. Customers who are well-informed about the
environment tend to buy sustainable products. Biswas and Roy (2015),
noted that environmentally conscious consumers pay attention to
eco-labels and are more prone to being affected by it when making their
purchase. And Paul et al. (2016) identified the direct positive correlation
between the level of environmental concern of consumers and their
likelihood to purchase green products. The connection between envi-
ronmental concern and the intent to buy eco-labeled food and beverage
products is strong and persistent according to empirical studies. The
results of the study conducted by Yahya et al. (2022) showed that
environmental concern positively and significantly influenced the
intention to buy eco-labeled products in the case of the Malaysian youth.
It was also revealed by Donato (2025) that eco-labels with a combina-
tion of high environmental concern and knowledge of consumers posi-
tively contributed to a strong increase in purchase intentions toward
green food products in Finland. Calderon-Monge et al. (2021) empha-
sized that individuals with a strong sense of environmental re-
sponsibility are more prone to being influenced by eco-labels as they buy
food and beverages.

H3. Environmental concern positively influences the purchase inten-
tion of eco-labeled food and beverage products.

2.3.4. Perceived product value and purchase intention
The willingness of consumers to pay the price of the eco-labeled
product is largely determined by the perception of value by consumers
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in terms of the trade-off between quality, cost, and environmental
benefit. Chen and Chang (2012) also endorse the positive effects of
perceived value on the purchase intention of green products by
enhancing the satisfaction of the customers. Subsequently, Zhang et al.
(2018) identified that higher perceptions of value of green products (e.
g., durability or health safety) led to a higher probability of consumers
buying such products. Potential to indicate perceived product value with
a strong positive effect on the purchase intention of eco-labeled food and
beverage products is evidenced. Consumers tend to purchase products
that are environmentally friendly when they think about it as a
high-quality, health-promoting, and ethical or environmentally friendly
product. According to Nguyen-Viet et al. (2022), the perception of
product quality contributes to the increment of green brand equity,
which, further, positively influences the purchase intention regarding
eco-labeled products tremendously. Bakri et al. (2023) empirically
confirmed that environmental knowledge and lifestyle, which is a
contributor of perceived value, exert direct influence on the purchase
intention of beverage products with an eco-label. According to Calder-
on-Monge et al. (2021), perceived behavioral control and attitudes,
which are determined by perceived product value, were very crucial in
predicting the purchase intention of food products with eco-labels.

H4. Perceived product value positively influences the purchase
intention of eco-labeled food and beverage products.

2.3.5. Attitude toward eco-labeled products as a moderator

Attitude serves as a window through which information on the eco-
label is perceived. The intended eco-label awareness effect on purchase
intention can be enhanced by a positive attitude towards eco-labeled
products. Huang and Rust (2014) contend that attitudes serve as a
mental sieve; positive-minded consumers toward eco-labels will tend to
make their awareness count, and buy accordingly. Moreover, SEM
analysis by Rafiq and Xinru (2025) showed that the moderating role of
attitude is substantial, and this approach supports the significance of the
consumer orientation in the models of eco-friendly behavior. In the
study by Ihle and Thle (2023), they indicated that, in addition to
awareness, the emotional alignment with environmental values con-
tributes to the choice of eco-labeled products, highlighting the moder-
ating role of attitude. In a study conducted by Che Musa and Kadir
(2025), the conceptual analysis of the attitude towards the sustainable
label as the key moderating variable of purchase intention is used. They
suggest that positive attitudes can increase the beneficial influence of
eco-label awareness on the willingness to pay a premium on eco-labeled
food products.

H5. Attitude toward eco-labeled products moderates the relationship
between eco-label awareness and purchase intention.

H6. Attitude toward eco-labeled products moderates the relationship
between eco-label credibility and purchase intention.

H7. Attitude toward eco-labeled products moderates the relationship
between environmental concern and purchase intention.

H8. Attitude toward eco-labeled products moderates the relationship
between perceived product value and purchase intention.

2.4. Proposed Research Model

Based on a synthesis of relevant theories and prior empirical find-
ings, the conceptual framework (Fig. I) illustrates the hypothesized re-
lationships among the key variables.
3. Methodology

3.1. Ethics statement

The study received approval from the Research Committee of the
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Eco-Label Awareness

Eco-Label
Credibility

Perceived Product
Value

= = Direct Relationship
w = = = 2 =Mediating Relationship

Fig. 1. Proposed research model.
Source: Authors

University of Scholars (Approval No. IUS/Regi. Office/Letter/2024/241
on February 04, 2025) as it involves human participants. Informed
consent was obtained (February 05, 2025 to May 04, 2025) in person by
the researchers, where participants were informed that each question
was optional and no personally identifying information would be
collected, ensuring strict anonymity.

3.2. Measurement instrument

The instrument was, at first, validated by educationalists, and this
was followed by pilot testing, which further validated the questionnaire.
The research tool was constructed on a five-point Likert scale varying
between strongly disagree (1) and strongly agree (5). The items for Eco-
Label Awareness (ELA), Eco-Label Credibility (ELC), Environmental
Concern (EC), Perceived Product Value (PPV), Attitude Toward Eco-
Labeled Products (ATELP), and Purchase Intention (PI) were adapted
from Prakash et al. (2024), Nguyen-Viet (2022), Galati et al. (2022),
Nuttavuthisit and Thggersen (2017), and Shah et al. (2023) (see Ap-
pendix I). Moreover, data were collected along with the sample attri-
butes such as gender, age, education level, income level, occupation, and
purchase frequency through a non-probability sampling technique. The
authors used convenience sampling because they collected the data from
food and beverage customers who were available at that time, and it was
easy for them to access them. According to researchers (Comrey & Lee,
2013; MacCallum et al., 1999; Mundfrom et al., 2005), a sample of 50 is
considered to be poor, while a sample of 300 and 500 is considered good
and excellent, respectively, in factor analysis. Hence, 400 respondents
were targeted initially, but after the removal of missing responses, the
data were reduced to 384 respondents. The instrument also fulfils the
criteria of containing no fewer than 25 items (Hair, 2011). Table 1below

Table 1
Root constructs, definition, and sources.

Construct Definition Sources

Eco-Label Awareness The extent to which consumers Darnall et al. (2018);

(ELA) are familiar with and understand ~ Thggersen et al.
eco-labels. (2012)
Eco-Label Credibility The perceived trustworthiness Testa et al. (2015);
(ELC) and authenticity of eco-label Galati et al. (2022)
claims.

Environmental
Concern (EC)

The degree of personal concern
consumers have about
environmental issues.

The perceived balance of cost
and benefits (quality, health,
sustainability) of eco-labeled
food items.

The overall positive or negative
evaluation of eco-labeled food
products.

The likelihood of a consumer
intending to buy a food product
with an eco-label.

Dunlap (2008);
Nguyen et al. (2016)

Perceived Product
Value (PPV)

Liang and Lim
(2021); Mahesha
and Rekha (2024)

Attitude Toward Eco-
Labeled Products
(ATELP)

Purchase Intention (PI)

Ajzen (1991); Galati
et al. (2022)

Cai et al. (2017);
Panopoulos et al.
(2022)
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summarises the definitions and sources of the constructs used in this
study to develop the conceptual framework.

3.3. Common method bias

To assess common method bias (CMB), the authors conducted a full
collinearity test using SmartPLS version 4. The Variance Inflation Fac-
tors (VIFs) for all constructs were below 3.3, indicating that CMB is not a
major concern (Kock, 2015; Kock & Lynn, 2012).

3.4. Demographics

The characteristics of the sample are represented in Table 2, in which
the total number of respondents, with the exclusion of outliers, is 384.

3.5. Justification for using PLS-SEM

The PLS-SEM technique was used as the main data analysis tool for
this research since it is appropriate for complex models, predictive types
of objectives, and the non-normal nature of the data distribution. Con-
trary to the covariance-based SEM methods LISREL or AMOS, which are
confirmatory in nature, structured on large sample sizes, and multivar-
iate normality spoken about in accurate ways (Hair, 2014), PLS-SEM is a
variance-based method that emphasizes maximizing explained variance
in dependent constructs, making it ideal for exploratory and predictive
research contexts (Sarstedt et al., 2021). For the assessment of interac-
tion and moderation effects among latent variables, PLS-SEM was
preferred because of its strength to cope with more complex models, and
being ability to reliably estimate relationships even in the case of rela-
tively small sample sizes (Hair et al., 2021). Moreover, PLS-SEM permits
reflective and formative measures in the same model, which means that
it offers more flexibility in modelling multidimensional concepts as
eco-label credibility and purchase intention. Furthermore, the method
allows one to test for indirect and moderating effects using boot-
strapping, which improves result confidence and statistical validity
(Henseler et al., 2016). So, PLS-SEM was selected from LISREL and
AMOS to fit with the research’s predictive nature, with proprietary data
sample and model complexity dissolved.

Table 2
Profile of respondents.
Characteristics Frequency Percent
Gender Male 269 70.05 %
Female 115 29.95 %
Age Below 20 Years 27 7.03 %
21-30 108 28.12%
31-40 154 40.10 %
41-50 79 20.57 %
Above 50 21 5.47 %
Education level Secondary 39 10.16 %
Higher Secondary 57 14.84 %
Graduate 196 51.04 %
Post-graduate 92 23.96 %
Income level Below 15, 000 Taka 38 9.90 %
15,001 to 30,000 Taka 109 28.39 %
30,001 to 50,000 Taka 211 54.95 %
Above 50,000 Taka 26 6.77 %
Occupation Student 122 31.77 %
Business 82 21.35%
Govt. Employee 79 20.57 %
Private Job 101 26.30 %
Purchase frequency Daily 234 60.94 %
2-3 times a week 108 28.12 %
Once a week 42 10.94 %

Source: Customized SPSS output
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4. Data analysis and results
4.1. Control of potential confounding variables

Potential confounding variables that could affect consumer purchase
intentions were identified, and the individual model estimates were
statistically controlled to maintain the validity of the model estimates.
Following previous studies on consumer behavior and sustainability,
demographic indicators (gender, age, education level, income level, and
occupation) and purchase frequency were considered as control vari-
ables. To separate the effect of these variables from the main predictors
(eco-label awareness, credibility, environmental concern, and perceived
value), we specified these variables as exogenous constructs with direct
paths towards the dependent variable-purchase intention. The variance
inflation factor (VIF) for all constructs fell below the cut-off of 3, con-
firming no multicollinearity concern. Incorporating these controls did
not quantitatively change the significance or magnitude of the direct
path coefficients, thereby increasing confidence in our findings and
ensuring that we were capturing true effects of eco-label related con-
structs as opposed to demographic or experiential confounds.

4.2. Measurement model analysis

The researchers conducted a thorough analysis of the measurement
model, as shown in Table 3, in order to assess the construct validity and
reliability. According to Hair et al. (2021), the results showed strong
evidence of internal consistency and reliability, with Cronbach’s alpha
coefficients above the suggested cutoff of 0.80. This demonstrates the
consistency and dependability of the constructions. By strictly following
the recommendations made by Hair et al. (2021), Shmueli et al. (2019),
and Sarstedt et al. (2021), the study demonstrated methodological
rigour. Composite reliability (CR), in addition to Cronbach’s alpha, was
used to evaluate the measuring scales’ internal consistency. These re-
sults highlight the robustness and dependability of the constructs and

Table 3
Convergent validity.
Constructs Items Loadings « CR AVE
Eco-Label Awareness ELA1 0.761 0.758  0.730  0.632
ELA2 0.842

ELA 3 0.870
ELA 4 0.803

Eco-Label Credibility ELC1 0.785 0.731  0.753  0.558
ELC2 0.798
ELC3 0.720
ELC4 0.864
Environmental Concern EC1 0.904 0.725 0.797 0.580
EC2 0.830
EC3 0.814
EC4 0.739
EC5 0.804
Perceived Product Value PPV1 0.816 0.812 0.868 0.626
PPV2 0.795
PPV3 0.895
PPV4 0.831

Attitude Toward Eco-Labeled ATELP1 0.750 0.750  0.857  0.579

Products ATELP2  0.884
ATELP3 0.830
ATELP4 0.917
Purchase Intention PI1 0.970 0.849 0.767 0.521
PI2 0.775
PI3 0.851
P14 0.845
PI5 0.917

Abbreviations: a = Cronbach’s alpha, CR=Composite Reliability, AVE =
Average Variance Extracted.
Source: Customized output of Smart-PLS
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are consistent with the suggestions made by Hair et al. (2021) and
Shmueli et al. (2019).

The significance of Average Variance Extracted (AVE) in assessing
convergent validity was also underlined in the study. AVE measures the
variance explained by a construct in relation to the variance assigned to
measurement error, as explained by Saunders et al. (2019) and corrob-
orated by Sarstedt et al. (2014). A minimum AVE of 0.50 is essential to
provide strong convergent validity, as suggested by Hair et al. (2021),
Shmueli et al. (2019), and Rahman et al. (2023). An AVE below 0.50
would suggest that measurement errors outweigh the variance explained
by the construct, underscoring the need to meet this threshold for val-
idity. In this study, all constructs exceeded the minimum AVE require-
ment of 0.50. This compliance demonstrates the rigorous validation
process undertaken, ensuring the constructs’ reliability and validity. By
adhering to the methodological recommendations of Hair et al. (2021),
Shmueli et al. (2019), Sarstedt et al. (2021), and Rahman et al. (2023),
the research showcases a robust framework for evaluating construct
validity and reliability.

A crucial component of PLS-SEM path analysis is discriminant val-
idity, which guarantees the statistical separation of latent variables that
represent distinct theoretical notions, as stressed by Shmueli et al.
(2019). By meeting the exacting requirements of the
Heterotrait-Monotrait Ratio (HTMT), the results shown in Table 4
validate the attainment of discriminant validity. The HTMT measure is a
valid method for determining how similar two latent variables are, ac-
cording to Shmueli et al. (2019) and Hair et al. (2021). For discriminant
validity to be established, HTMT values must fall below the threshold of
1. The findings in this study not only align with this requirement but also
demonstrate compliance with the methodological standards, providing
robust evidence of discriminant validity.

4.3. Goodness of fit

The Coefficient of Determination (Rz), the Standardised Root Mean
Squared Residual (SRMR), and the Normed Fit Index (NFI) were used to
assess the model’s fit and efficacy. R? values of 0.75, 0.50, and 0.25 are
considered substantial, moderate, and weak (Hair et al., 2019). The
present study’s R? value of 0.798 demonstrates a highly significant
relationship between variables, as shown in Table 5. Hair et al. (2021)
and Shmueli et al. (2019) suggest that a model is well-fitted if the NFI
value approaches 1 and the SRMR is below 0.08. The study’s findings
include an NFI value of 0.887, which is close to the ideal of 1, and an
SRMR value of 0.060, comfortably below the 0.08 threshold. These
metrics, as outlined in Table 5, indicate that the model demonstrates an
acceptable and reliable fit.

4.4. Hypotheses testing

The assessment of the measurement model allowed moving to test
the hypothesized linkages between constructs and variables from the
proposed conceptual framework. As per the model, the structural model
illustrated the relationships between measured constructs and variables

Table 4
Discriminant validity (HTMT ratio).
ATELP EC ELA ELC PI PPV
ATELP
EC 0.621
ELA 0.550 0.673
ELC 0.705 0.562 0.579
PI 0.598 0.574 0.486 0.523
PPV 0.656 0.581 0.556 0.617 0.540

Abbreviations: ELA = Eco-Label Awareness, ELC = Eco-Label Credibility, EC =
Environmental Concern, PPV=Perceived Product Value, ATELP=Attitude To-
ward Eco-Labeled Products and PI=Purchase Intention.

Source: Smart-PLS output
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Table 5

Model fitness.
Name of Criteria Value
R? 0.798
SRMR 0.060
NFI 0.887

Source: Smart-PLS output

(Hair et al., 2012). The results of the hypotheses testing are summarized
in Table 6, indicating that all the proposed hypotheses are supported,
confirming the strength and significance of the relationships among the
study constructs. To further contextualize these findings, the following
section provides an in-depth interpretation of the results and their
practical implications for sustainability-oriented marketing strategies.

4.5. In-depth analysis and practical interpretation of results

The findings provide significant practical insights regarding the eco-
label-related impacts on consumer purchase intentions in the food and
beverage industry. Environmental concern was found to be the most
influential predictor of purchase intention (p = 0.594, p = 0.000),
indicating that consumers’ intrinsic environmental values serve as
important antecedents to eco-friendly product purchasing decisions.
This means that marketing measures should focus on emotional and
normative appeals in harmony with the consumers’ ecological values,
strengthening the ethical dimension of green consumption. Eco-label
awareness (f = 0.384, p = 0.001) likewise had a significant positive
influence, which means that enlightening consumers about the meaning
of eco-labels would be an effective way to fill the knowledge gap
regarding sustainable purchases. As such, educating the consumers and
being open about the meaning of eco-labels as well as certification
processes, and environmental contributions is essential to foster con-
sumer involvement.

Furthermore, eco-label credibility (p = 0.333, p = 0.003) was found
to have a strong and significant effect, verifying that trust and perceived
authenticity are crucial for translating attitudes into intentions. Thus,
companies must make sure eco-labels rest on independent verifications
and continued environmental spreadsheet performance since claims are
coming under more scrutiny from a consumer point of view for potential
“greenwashing”. Perceived product value (f = 0.143, p = 0.033), on the
other hand, although significant too, has a lower impact, suggesting that
functional or pragmatic forces are subordinated to green purchasing
behavior. This aligns with prior studies, which indicate that emotional-
ethical value dimensions tend to dominate cost-benefit considerations in
sustainable consumer behavior (Ates, 2021; Quoc et al., 2025).

Table 6
Structural model.
No. Path Mean STDEV T p- Decision
statistics values
H1 ELA - > PI 0.384 0.059 6.541 0.001 Supported
H2 ELC - > PI 0.333 0.118 3.016 0.003 Supported
H3 EC- > PI 0.594  0.082 7.117 0.000 Supported
H4 PPV - > PI 0.143 0.116 2.136 0.033 Supported
H5 ELA x ATELP - > 0.102  0.043 2.416 0.001 Supported
PI
H6 ELC x ATELP - > 0.232 0.040 5.756 0.001 Supported
PI
H7 EC x ATELP - > 0.608  0.044 14.273 0.000 Supported
PI
H8 PPV x ATELP - > 0.198 0.051 3.728 0.001 Supported

PI

Abbreviations: ELA = Eco-Label Awareness, ELC = Eco-Label Credibility, EC =
Environmental Concern, PPV=Perceived Product Value, ATELP=Attitude To-
ward Eco-Labeled Products and PI=Purchase Intention.

Source: Smart-PLS output
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Practically, this finding suggests that firms should focus on promoting
the ethical and environmental merits rather than merely relying on price
or quality to promote the adoption of eco-labeled products. Collectively,
the findings underscore the need to incorporate consumer education,
credibility development, and value matching into green purchasing
strategies aimed at generating authentic green purchase intentions for
food and beverage products.

5. Discussion
5.1. Theoretical implications and validation of behavioral models

The results of the study confirm several theories underlying the study
of sustainable consumer behavior, especially the Theory of Planned
Behavior (TPB). Eco-label awareness, eco-label credibility, and envi-
ronmental concern found significant direct effects on purchase inten-
tion, supporting the TPB hypothesis that attitude and perceived control
are important determinants of behavioral intention (Ajzen, 1991). The
highly significant positive effect of environmental concern also corre-
lates with the findings of Ates (2021), who indicates that the more
environmentally conscious consumers are, the more they indicate
intention to conduct green consumption behaviors, especially when an
eco-label is used.

Conceptually, the findings validate the statement that eco-label
awareness and credibility act as an important precondition of eco-
friendly buying behaviour. These constructs assist in solving the con-
troversy that lends credibility to information asymmetry in sustain-
ability marketing. According to Horne (2009) and Pathak et al. (2024), a
consumer might be reluctant to follow green intentions because they do
not know enough or simply do not believe environmental claims. These
studies provide empirical evidence that the trust in eco-labels, a con-
dition that is augmented with consumer knowledge (Eco-label aware-
ness and eco-label credibility), has a significant implication on purchase
behavior, confirming the principles of signaling theory. In addition, the
significant moderation effect of ELC x ATELP indicates that credibility is
not only an independent driver of attitude, but it also increases the
linkage between consumer attitude and intentions, indicating the
strength of perceived legitimacy on the sustainability claims.

5.2. Effects of eco-label awareness, credibility, and environmental
concern

Theoretically, the interaction terms analyzed in this study have a
significant contribution to the literature since they demonstrate how the
interaction between the three variables, namely, environmental
concern, product value, and eco-attitudes, influences consumer
behavior. The path EC x ATELP — PI testifies to a strong synergistic
functioning, which upholds the model of Value-Attitude-Behavior (VAB)
(Homer & Kahle, 1988). This implies that, besides, values and attitudes
work independently; when synchronized, they form a powerhouse to-
wards prompting consumer action. These findings give context to the
previous research, which has commonly focused on predictors of green
behavior independent of one another and, therefore, expand the theo-
retical foundation by recommending modeling with interactions in
mind.

Interestingly, the study found a rather weak effect of the perceived
product value on purchase intention. This finding is in line with the
recent discussions, which point out that the functional or economic
value is not adequate to serve as a pro-environmental behavior in the
case of food and beverage commodities, despite being still statistically
significant. In their study on green packaging and branding, Quoc et al.
(2025) also state a similar finding in regards to the necessity of
emotional and ethical resonance to make a significant impact on
behavior. These observations argue against the models of classical
economic utility and advocate a paradigm change towards morally
oriented consumerism or consumers who become more inclined to
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ethical conformance rather than plain cost-to-benefit ratio.
5.3. Methodological and analytical contributions

The corroborated interaction patterns, including ELA x ATELP and
PPV x ATELP, further authenticate that attitude formation is very critical
in moderating the effects of antecedents. This gives credence to
moderated mediation models in PLS-SEM, which is a largely under-
studied area in eco-label studies. The large values of T-statistics and low
p-values of all interaction effects are good empirical reasons to include
complex interaction terms in future models of sustainability studies. The
findings provide methodological contributions to the research that show
how PLS-SEM can be used to effectively capture the multidimensionality
of sustainable consumption behavior.

5.4. Practical implications for the food and beverage industry

A key strength of this study lies in its interdisciplinary, integrative
approach to analysis. The authors combine PLS-SEM with three different
theoretical perspectives-the TPB, S-O-R, and VAB models. This multi-
dimensional approach offers a more comprehensive understanding of
the psychological and cognitive processes that give rise to consumer
purchase intention towards eco-labeled products. While TPB explains
the role of attitudes and perceived behavioral control, the S-O-R model
helps to locate eco-labeling awareness and credibility as substantive
forces exerting influences on internal cognition and affect, ultimately
leading to behavior. Including the VAB framework emphasizes how in-
dividual values interact with attitudes to produce environmentally
conscious acts. Furthermore, with the inclusion of attitudes towards eco-
labeled products (ATELP) as a moderator, the model contributes to
theoretical dialogue by demonstrating how consumer attitudes are
predictors directly as well as have an enhancing or mitigating effect on
other relationships proposed in the model. This synthesis enhances the
internal validity of the study’s analytical framework and adds to a
theoretical understanding of sustainable consumer behavior.

The context of the study, which is the food and beverage industry,
presents industry-specific information that will be quite beneficial given
the goal of sustainability. Earlier literature observed that consumers in
this industry are particularly susceptible to the risks of ethical labeling
and greenwashing (Sun & Shi, 2022). The strong level of explanatory
power in this model shows the fact that eco-labels may prove to be a
critical factor when supported by transparency, credibility, and con-
sumer awareness. Such findings are not only relevant to scholarly dis-
cussions but also establish asymmetrical conclusions that are practical to
regulators and marketers willing to enhance eco-label quality, establish
education campaigns, and develop more genuine green value
propositions.

5.5. Cultural factors and directions for future cross-cultural research

Cultural context has strong effects on consumers’ perceptions and
trust toward eco-labels, which subsequently leads to more or less
translation of environmental information into buying intentions.
Building on Hofstede’s (2001) cultural dimensions, collectivist and
long-term-oriented societies, like several East Asian countries, are more
likely to report a kind of sustainable marketing behaviour given by
communal responsibility and intergenerational ethic drivers
(Chwialkowska et al., 2020; Tam, 2024), whereas individualistic cul-
tures interpret most eco-labels through the prism of self-benefit or
product differentiation (Laroche et al., 2001). Empirical evidence also
corroborates this premise; consumers living in emerging economies trust
eco-labels more if backed by local or governmental entities, as opposed
to Western consumers who place a high value on independent certifi-
cations (Biswas & Roy, 2015), and Bhatti and Alawad (2023) found that
eco-labels focusing on social harmony and stewardship are better
received in collectivist cultures. These results suggest that there is a
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pressing need for cross-cultural studies using multi-group PLS-SEM or
multi-level modeling to examine the moderating influence of cultural
value on interrelationships in TPB, S-O-R, and VAB frameworks.
Accordingly, researchers in the future need to merge variables like
cultural orientation, environmental worldview, and social norms into
research on eco-labels to increase the generalizability of eco-label
research and assist marketers in developing culturally consistent sus-
tainability communication that drives green consumption.

6. Theoretical implications

The current research has valuable theoretical implications in that the
Theory of Planned Behavior (TPB) is collated with the Stimulus-
Organism-Response (S-O-R) model and Value-Attitude-Behavior (VAB)
framework to describe how consumers make purchase decisions driven
by eco-labels within the food and beverage industry. The role of envi-
ronmental concern, eco-label awareness, and credibility is strong in
influencing the purchase intention, thus validating the core principles of
TPB, i.e., the attitude, subjective norms, and perceived behavioral
control as the key predictors of pro-environmental intentions (Ajzen,
1991). Strong interaction effect of the environmental concern and atti-
tude toward eco-labeled products strengthens TPB by focusing on the
synergetic relationship between value-attitude alignment, which is in
line with Homer and Kahle’s (1988) Value-Attitude-Behavior model.
Simultaneously, the S-O-R model would be confirmed because eco-label
cues (stimuli), including awareness, credibility, and perceived value,
trigger internal cognitive-affective responses (organism) attitude, and
which subsequently influence behavioral intentions (response), echoing
the mechanisms suggested by Mehrabian and Russell (1974). The
important interaction paths, i.e., ELC x ATELP and PPV x ATELP,
highlight the mediating role of internal states through which the
external sustainability signal produces an effect, supporting the
emotional and motivational roles of eco-labels. The results promote
hybrid theoretical models mixing cognitive (TPB) and affective (S-O-R)
approaches to further theoretical development in gaining a fuller picture
of green consumer behaviour, which has been advocated in more sus-
tainable literature in the last decade (Prakash et al., 2024). Moreover,
methodologically, the research adds to PLS-SEM studies by showing the
usefulness of the moderated mediation modeling to reflect the
complexity of sustainability decision-making mechanisms.

7. Practical implications

The results of the current study have significant practical consider-
ations to offer to marketers, policy-makers, and sustainability activists
working in the food and beverage sector. Originally, the high effect of
the eco-label awareness and credibility on purchase intention indicates
that clear, visible, and credible eco-labels play a crucial role in influ-
encing purchase decisions so that consumers will make sustainable
choices. To fill this gap in knowledge and distrust more typical of green
marketing, organizations ought to invest in educational campaigns to
improve the level of public knowledge about the meaning of eco-labels
and their credibility thresholds. This strong moderation role, which in-
cludes the influence of the eco-label credibility to enhance the associa-
tion between the consumer attitude and intention, opens up the
necessity of regulatory organizations to adopt stricter certification and
monitoring measures to eliminate greenwashing. Also, the findings
place particular significance on incorporating environmental messages
with emotional and attitudinal appeals in product message mix since
consumer attitudes mediate and multiply the impact of informational
cues such as eco-labels. When eco-labels are positioned to be played into
a broader environmental context by a brand instead of simply being a
compliance tick, then consumers’ ethical considerations can be trig-
gered and result in more positive purchase behaviour. Finally, com-
panies must realize that perceived product value is not enough to
encourage green behavior; they must ensure that the value propositions
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are emotional and ethical to the sustainability expectations of the con-
sumers. Such insights can be used to develop more successful green
branding, packaging design, and labeling to build long-term eco-
conscious consumer loyalty.

8. Limitations and future research directions

Though it provides useful theoretical and practical implications, this
study has some limitations to be noted. The utilization of the cross-
sectional research design hinders our ability to establish causality
among eco-label related constructs and consumer purchase intentions
since the obtained relationships reflect association at one point in time,
instead of through any dynamic behavioral process. The purposive
sampling strategy, which targets food and beverage consumers only, has
the potential to introduce sample selection bias and limit generalization
not only across sectors (e.g., fashion, electronics, products for household
use), where eco-label effectiveness may depend on differences in prod-
uct involvement or ethical salience, but also across countries. Further-
more, although the study successfully incorporates the TPB, the S-O-R
model, and the VAB framework into its theoretical framework, it focuses
on bodily-related approaches above emotional or identity-related con-
structs (i.e., psychological dimensions such as moral norms, eco-guilt, or
environmental self-identity), regarded as a highly relevant extension
that would also contribute to an enhanced comprehension of sustainable
consumption. Although the study was able to take advantage of PLS-
SEM’s capability for modelling complex relationships into model anal-
ysis, it nevertheless did not employ hybrid methodologies, which may
significantly increase predictive accuracy or detect nonlinear effects.
Additionally, this study’s sample was drawn from organizations oper-
ating within a single developing country context. Consequently, the
findings may not be fully generalizable to firms in developed markets,
where institutional, economic, and cultural conditions differ. For future
research, longitudinal or experimental research designs are suggested to
be applied with larger and more cross-sectional sampling, emotional and
identity-based variable notation. Studies could also explore other in-
dustries to evaluate the effectiveness of ecolabels across different
product categories, and hybrid modeling further, like a combination of
PLS-SEM and machine learning for analyzing the model in both inter-
nationalization and domestic perspectives. Additionally, comparative or
cross-cultural studies are encouraged to examine how cultural values or
different environmental norms impact consumer perception about eco-
labels in other regions.

9. Conclusion

This study examined the effect of eco-labels on consumers’ intentions
to purchase in relation to food and beverage, contextualized within the
TPB, S-O-R, and VAB theoretical perspectives using PLS-SEM. The re-
sults give strong empirical evidence to support the positive and direct
influences of eco-label awareness, eco-label credibility, environmental
concern, and perceived product value on customers’ green purchase
intentions. Among these, environmental concern exerted the highest
loading (f = 0.594), suggesting that people with higher environmental
values are more likely to perform green purchasing behaviors. This
result aligns with previous studies, indicating that moral and ethical
consciousness is the most significant determinant of sustainable con-
sumption (Ates, 2021; Nguyen et al., 2016). The awareness of eco-label
(B = 0.384) was another significant enabler in the model, implying that
consumers who are knowledgeable about labeling information and
certificates have more capability to purchase environmentally friendly
products. This underscores the importance of transparent communica-
tion and public education by both policymakers and firms to improve
understanding of labels.

Likewise, eco-label credibility (p = 0.333) also had a significant ef-
fect on purchase intention, indicating that consumer trust in the genuine
and lawful nature of these labels is a crucial predictor of green
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purchasing behavior. Practical examples from EU Ecolabel and USDA
Organic certification, for instance, demonstrate that trust in environ-
mental claims increases with the application of credible third-party
verification, leading to a higher propensity to buy, particularly in
cases where independent standards underpin such environmental claims
(European Commission, 2023). An interesting finding is that perceived
product value (p = 0.143) has a relatively weak but significant influence
on purchase intentions-so while there is some evidence here to back up
consumer obsession with functional and economic factors, decisions are
increasingly being fuelled by emotional, ethical, or environmental mo-
tivations in the marketplace. This phenomenon can be seen in brands
like Patagonia and Ben & Jerry’s, which successfully combined ethical
narratives into products. While all hypotheses were supported, the
relatively weaker effect of perceived product value (f = 0.143) suggests
functional attributes may be secondary to ethical or emotional drivers in
this context.

From a theoretical standpoint, the present study extends the TPB as it
incorporates moderated interactions and reveals how attitudes and
values converge for the construction of behavioral intentions. It also
supports the S-O-R mechanism, with eco-label awareness and credibility
being placed as triggers that drive cognitive and affective reactions
consistent with pro-environmental purchasing. And the VAB framework
demonstrates how deeply held environmental values translate into at-
titudes that drive behavior. Practically, the findings highlight that
transparent, credible, and effectively communicated eco-labels may play
a substantial role in supporting sustainable choices. Hence, for the eco-
label to have an impact on purchase intent, businesses and regulators
need to work towards increasing transparency of the eco-label, ensuring
third-party verification, and stimulating consumer education to rein-
force the link between awareness, trust, and purchasing behaviour.
Further research may build upon these findings by comparing across
sectors, cultures, and longitudinally to see if the influence of ecolabels is
time-dependent and market-specific.
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