How to Cite:

Yen, D. H., & Chi, P. H. Q. (2025). The impact of carbon footprint labels and QR code
traceability on consumers’ willingness to pay: Evidence from a discrete choice experiment
in urban Vietnam. International Journal of Economic Perspectives, 19(11), 1-20. Retrieved
from https://ijeponline.org/index.php/journal/article /view/ 1204

The impact of carbon footprint labels and QR
code traceability on consumers’ willingness to
pay: Evidence from a discrete choice
experiment in urban Vietnam

Do Hai Yen
Faculty of Economics and Business Administration, Tan Trao University, Vietnam
Email: dhyen@tqu.edu.vn

Phan Hoang Quynh Chi

High School for the Gifted, Vietnam National University, Ho Chi Minh City,
Vietnam

(153 Nguyen Chi Thanh, An Dong Ward, Ho Chi Minh City, Vietnam)
Email: student242706@ptnk.edu.vn

Abstract---This study investigates how carbon footprint labels and QR
code traceability influence consumers’ willingness to pay (WTP) for
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1. Introduction

Growing consumer concern about environmental and food safety risks has
intensified calls for transparency along agri food supply chains, especially in
rapidly urbanizing, middle income economies. In such markets, many of the
quality and safety attributes that consumers value, such as carbon intensity,
provenance, and process integrity, are credence attributes, meaning
characteristics that cannot be verified even after consumption without third party
information (Fernqvist & Ekelund, 2014; Moser, Raffaelli, & Thilmany, 2011).
Information asymmetry regarding credence attributes creates market failures that
suppress demand for higher quality goods unless credible signals are available
(Hobbs, 2004; Golan et al., 2004). Labels and digital traceability tools operate as
signals that can reduce perceived risk and support quality inference, thereby
increasing demand and willingness to pay (Rao, Qu, & Ruekert, 1999; Lancaster,
1966).

Two rapidly emerging instruments address these information gaps: carbon
footprint labels and QR code based traceability. Carbon labels disclose product
level environmental impacts and align with global efforts toward sustainable
production and responsible consumption. QR traceability allows consumers to
access detailed information about origin, production processes, and certifications
(Sun, Wang, & Zhang, 2017; Badia Melis, Mishra, & Ruiz Garcia, 2015; Pizzuti &
Mirabelli, 2015). Regulatory frameworks in food safety and environmental
governance increasingly emphasize traceability, accountability, and recall
preparedness (European Union, 2002; World Health Organization, n.d.).
Digitalization has made it possible to integrate barcodes and QR systems that
provide environmental information at the point of purchase, potentially enhancing
the effectiveness of eco labels that consumers often find complex or ambiguous
(Testa, Iovino, & Iraldo, 2024; Ringsberg, 2014).

Vietnam provides a particularly relevant setting to examine whether
environmental transparency through carbon labels and digital traceability
through QR codes can raise consumers’ willingness to pay (WTP). Urban
consumers in Vietnam have experienced repeated food safety concerns, which
have generated both a demand for verifiable information and a deep skepticism
toward unverified claims (Ehlert & Faltmann, 2019; Ha, Shakur, & Pham Do,
2019). Previous studies show that Vietnamese consumers express interest in
certified and traceable foods, but their trust and valuation differ depending on the
certifying body and the communication format (My, Rutsaert, Van Loo, Tuan, &
Verbeke, 2017; My, Van Loo, Rutsaert, Tuan, & Verbeke, 2018; Dang, Pham,
Tran, Thi, & Thi, 2020). Policy documents also identify traceability as a priority
for improving supply chain integrity and meeting international standards
(European Commission, 2018; World Bank, 2020). Despite the spread of QR
traceability initiatives in major cities and increasing awareness of sustainability
labels, empirical evidence on the marginal valuation of carbon labels and QR
codes, and their possible complementarity, remains scarce (Vietnam Investment
Review, n.d.; Phong, Tat Thang, & Nguyen Trong, 2023).

Evidence from other countries indicates that traceability and eco labels can
command significant price premiums, but their effectiveness depends on product
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category, label design, certification credibility, and consumer characteristics (Liu,
Gao, Nayga, Snell, & Ma, 2019; Janssen & Hamm, 2012; Van Loo, Caputo,
Nayga, Meullenet, & Ricke, 2011). In China and Thailand, willingness to pay for
safe and traceable food is generally positive but heterogeneous, suggesting that
trust and income constraints play major roles in emerging markets (Ortega,
Wang, Wu, & Olynk, 2011; Wongprawmas & Canavari, 2017). New studies also
show that blockchain and QR based systems can increase perceived credibility
through greater auditability and data security, although user familiarity and
information overload remain challenges (Tran, De Steur, Gellynck, Papadakis, &
Schouteten, 2024; Collart, Interis, Canales, & Giri, 2025). For carbon labels,
stated preference studies reveal that consumers often value such information, but
the premium depends on how the data are presented and whether an
independent organization verifies the label (Sun et al., 2017; Testa et al., 2024).

Building on this literature, the present study quantifies how carbon footprint
labels and QR code traceability, individually and jointly, affect willingness to pay
among urban Vietnamese consumers. A discrete choice experiment (DCE) is
conducted to represent products as bundles of attributes following the consumer
theory of Lancaster (1966) and the random utility framework of McFadden (1974).
This method allows estimation of marginal utilities and WTP for each attribute
while accounting for price, verification, and product quality. To capture variation
in preferences, both conditional logit and mixed logit models are estimated,
including specifications in WTP space that directly model the distribution of
willingness to pay (Bech & Gyrd Hansen, 2005; Fiebig, Keane, Louviere, & Wasi,
2010). The analysis further explores heterogeneity by environmental concern, food
safety awareness, and income, which are key determinants of label effectiveness
(Liu et al., 2019; Ortega et al., 2011).

This paper makes three main contributions. First, it provides empirical evidence
on the valuation of environmental and digital transparency tools in an emerging
economy context where such instruments are expanding but remain under
studied (World Bank, 2020; European Commission, 2018). Second, it tests the
complementarity hypothesis between carbon labels and QR traceability,
examining whether combined transparency yields stronger consumer responses
(Sun et al., 2017; Tran et al., 2024). Third, it translates model results into policy
and managerial insights by simulating market share and revenue changes under
different labeling scenarios, offering guidance for both regulatory design and
business strategy (Golan et al., 2004; Ringsberg, 2014). Through this integration
of environmental signaling and digital provenance, the study advances
understanding of how transparency instruments can enhance consumer trust
and promote sustainable consumption in Vietnam’s urban markets.

2. Theoretical Background and Literature Review

A first strand of theory concerns information asymmetry and signaling in markets
with credence attributes. Many food quality and sustainability characteristics,
such as carbon intensity and provenance, cannot be verified by consumers even
after purchase without credible information from outside the firm. This creates
scope for adverse selection and weak incentives to invest in quality unless
effective signals are supplied (Hobbs, 2004; Golan et al., 2004). Labels and digital
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traceability function as market signals that help consumers infer otherwise
hidden quality, shift perceived risk, and support price premia when the signal is
credible and sufficiently salient (Rao, Qu, & Ruekert, 1999). Within the
characteristics approach to demand, consumers value bundles of attributes
rather than undifferentiated products, which motivates empirical designs that
isolate the marginal utility of carbon labels and traceability attributes (Lancaster,
1966).

A second strand reviews evidence on green consumption and willingness to pay
for environmental and safety information. Studies report positive but variable
premiums for organic and eco labels that depend on logo recognition, certifier
credibility, and information format (Janssen & Hamm, 2012; Van Loo, Caputo,
Nayga, Meullenet, & Ricke, 2011). Reviews of credence attributes highlight that
label effects are mediated by consumer knowledge and by the credibility of the
information source (Fernqgvist & Ekelund, 2014; Moser, Raffaelli, & Thilmany,
2011). For traceability, surveys and experiments document consumer valuation
for access to origin and process histories, especially when verification is provided
by an independent body and when digital access lowers search costs (Badia Melis,
Mishra, & Ruiz Garcia, 2015; Pizzuti & Mirabelli, 2015; Ringsberg, 2014). More
recent work on blockchain enabled and QR based systems suggests added value
through auditability and tamper resistance, although user comprehension and
interface design remain critical for effectiveness (Tran, De Steur, Gellynck,
Papadakis, & Schouteten, 2024; Collart, Interis, Canales, & Giri, 2025). For
carbon information specifically, stated preference studies find willingness to pay
for disclosure, with magnitudes that vary by whether the label is numeric or
graded and by the presence of third party verification (Sun, Wang, & Zhang,
2017; Testa, Iovino, & Iraldo, 2024).

A third strand focuses on evidence from developing and emerging economies
where income constraints, institutional trust, and food safety concerns shape
valuation. In China and Thailand, willingness to pay for safety or traceability is
generally positive but heterogeneous across products and consumer segments,
and it increases with trust in the certifier and with perceived risk (Ortega, Wang,
Wu, & Olynk, 2011; Wongprawmas & Canavari, 2017; Liu, Gao, Nayga, Snell, &
Ma, 2019). In Vietnam, consumers express interest in certified and traceable
foods, yet valuation depends on familiarity with schemes, on the credibility of the
agency, and on communication format, reflecting both demand for assurance and
skepticism due to past safety incidents (My, Rutsaert, Van Loo, Tuan, & Verbeke,
2017; My, Van Loo, Rutsaert, Tuan, & Verbeke, 2018; Dang, Pham, Tran, Thi, &
Thi, 2020; Ha, Shakur, & Pham Do, 2019). Policy documents and market guides
underscore traceability as a lever to upgrade domestic supply chains and align
with international standards, reinforcing the practical relevance of consumer
valuation studies in this context (European Commission, 2018; World Bank,
2020).

Despite these advances, a clear research gap remains. There is limited causal
evidence on the marginal valuation of carbon footprint labels and QR based
traceability when both tools are presented within a single choice environment to
urban consumers in Vietnam. Existing studies often analyze environmental labels
or traceability in isolation, focus on single certifiers, or do not recover preference
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heterogeneity and potential complementarities between environmental disclosure
and digital provenance. To our knowledge, no study has combined carbon labels
and QR traceability in a discrete choice experiment for the Vietnamese market
while allowing for heterogeneous tastes across income and environmental concern
segments. Addressing this gap can clarify whether bundled transparency yields
valuation gains beyond the sum of individual tools and can inform the design of
credible and comprehensible signals for sustainable consumption in an emerging
economy setting (Ringsberg, 2014; Badia Melis et al., 2015; Tran et al., 2024).

3. Conceptual Framework and Hypotheses

The conceptual framework of this study is grounded in the idea that providing
reliable and transparent information can influence consumer perception and
behavior. Carbon footprint labels and QR code traceability are expected to serve
as tools that increase consumer trust and awareness of environmental and
product quality attributes. When consumers are able to access clear, verifiable
information about a product’s environmental performance and origin, they are
more likely to perceive it as trustworthy and responsible, which can positively
influence their willingness to pay.

The model proposes a sequential relationship in which the presence of carbon
labels and QR traceability enhances consumer trust and environmental
awareness, which in turn leads to a higher willingness to pay for the product.
Carbon labels provide information about the environmental impact of production,
while QR traceability gives access to details about origin, safety, and supply chain
processes. Together, these tools reduce uncertainty, reinforce the credibility of
sustainability claims, and strengthen the perception of product value.

Based on this framework, the study develops four hypotheses:

H1: Carbon footprint labels have a positive effect on consumers’ willingness to pay.

H2: QR code traceability has a positive effect on consumers’ willingness to pay.

H3: The combination of carbon labels and QR traceability generates a synergistic
effect, leading to a greater increase in willingness to pay than either factor
alone.

H4: Environmental concern and income moderate the relationship between labeling
and willingness to pay, with stronger effects observed among environmentally
conscious and higher income consumers.

This conceptual model highlights how transparency and digital information can
shape consumer valuation, emphasizing both direct and interactive effects of
labeling and individual characteristics.

4. Research Methodology

4.1. Research Design

This study employs a Discrete Choice Experiment (DCE) to estimate consumers’
willingness to pay (WTP) for carbon footprint labels and QR code traceability in

the context of everyday food and beverage products. The DCE method assumes
that consumers derive utility from a bundle of product attributes rather than
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from the product as a whole. By presenting respondents with a set of hypothetical
product alternatives that vary systematically across attributes and prices, the
experiment allows estimation of the marginal utility and implicit monetary value
of each attribute.

The experimental design includes four key attributes: (1) presence or absence of a
carbon footprint label, (2) presence or absence of a QR traceability code, (3)
verification type (self declared or third party verified), and (4) product price. These
attributes were selected based on relevance to the Vietnamese market and prior
studies of consumer labeling preferences. The choice tasks were generated using
an orthogonal and D efficient design to ensure statistical independence and
efficient estimation of parameters. Each respondent was randomly assigned to
one block of 8 to 10 choice sets, each containing two product alternatives and one
“no purchase” option.

The experiment was applied to commonly consumed packaged goods such as
coffee, milk, and fruit juice. These categories were chosen because they represent
routine purchase decisions and are familiar to most urban consumers, reducing
hypothetical bias and improving realism in the choice context. Visual aids were
used to display labels and QR codes clearly, and all respondents received an
explanation of the attributes before making their choices.

4.2. Data Collection

Data were collected from 400 urban consumers in Hanoi and Ho Chi Minh City,
representing Vietnam’s two largest consumer markets. A mixed mode survey
approach was used, combining online questionnaires with intercept surveys
conducted in supermarkets and shopping centers. Respondents were screened to
ensure that they were primary or joint decision makers for household grocery
purchases and had prior experience using QR codes on consumer goods.

The questionnaire included three sections: (1) demographic information such as
age, gender, education, and income; (2) attitudinal variables including
environmental concern, food safety awareness, and familiarity with labeling
systems; and (3) the DCE choice tasks. Each survey took approximately 15 to 20
minutes to complete. All participants were informed that their responses would be
used for academic research, and anonymity was guaranteed. The resulting
dataset provides sufficient variation to estimate both main effects and interaction
terms across socio demographic groups.

4.3. Econometric Model
The analysis is based on the random utility theory, which assumes that
individuals choose the product alternative that yields the highest utility. The

utility (U_{ijt}) that individual i obtains from alternative j in choice situation t is
modeled as:

IJTiﬁ = ﬁICHIhﬂllijt + ﬁEQR@f + ﬁ;;verifyijt —+ IB4PI‘iCEI'jt -+ Ei_;r'f
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Where Sijtis an error term capturing unobserved influences. The Conditional
Logit Model (CLM) is first estimated to identify the direction and significance of
attribute effects. To account for preference heterogeneity across individuals, a
Mixed Logit Model (RPL) is then applied, allowing the coefficients to vary randomly
across respondents. The marginal willingness to pay (WTP) for each attribute is
derived from the ratio of the attribute coefficient to the price coefficient, expressed

as:
B
.ﬁ nrice

This measure indicates how much consumers are willing to pay, on average, for
an improvement in attribute k. Heterogeneity analyses are conducted to explore
differences in WTP across subgroups defined by income level, environmental
concern, and gender. These estimations help reveal how individual characteristics
influence valuation of transparency and environmental information in the
Vietnamese urban market.

WTP, = —

5. Results
5.1. Descriptive Statistics

The research survey collected 400 valid responses from consumers in Hanoi and
Ho Chi Minh City. Among them, 210 were female, accounting for 52.5 percent,
and 190 were male, accounting for 47.5 percent. The average age of respondents
was 32.8 years, with a range from 18 to 55 years old. In terms of education, 61.3
percent of participants held a university degree, 27.5 percent had postgraduate
qualifications, and 11.2 percent had completed high school or vocational training.

Regarding income, 28 percent of respondents earned below 15 million VND per
month, 35 percent earned between 15 and 25 million VND, and 37 percent earned
above 25 million VND. The majority of participants, about 68 percent, identified
themselves as the main grocery purchaser in their households.

When asked about awareness of labeling, 64.8 percent of respondents said they
had heard of carbon footprint labels, but only 18.5 percent had actually seen one
on products. In contrast, 86.2 percent had used QR codes to check product
information such as origin or expiration date, while only 41.5 percent expressed
high confidence in the reliability of the information accessed through QR codes.

Environmental awareness was generally positive. On a five point Likert scale, the
average environmental concern score was 3.9. A total of 71 percent of
respondents agreed that environmental impact should influence their purchase
decisions, and 68 percent expressed concern about greenhouse gas emissions
from production and packaging. These results suggest that urban consumers in
Vietnam are aware of sustainability issues and comfortable with digital tools,
although trust in labeling systems remains limited.



Table 1. Characteristics of Respondents (n = 400)

. Percentage Mean /
Variable Category Frequency (%) SD
Gender Male 190 47.5
Female 210 52.5
+
Age (years) 227'8 a
Education High school or 45 11.2
vocational
Bachelor’s degree | 245 61.3
Postgraduate 110 27.5
Income (million VND per <15 112 28.0
month)
15-25 140 35.0
> 25 148 37.0
Awareness of carbon label |Yes 259 64.8
Seen carbon label on Yes 74 185
products
Used QR code for product Yes 345 86.2
info
Trust in QR information High 166 41.5
Environmental concern 30408
score
5.2. Model Estimation Results
To analyze how product attributes influence consumer choices, both a

Multinomial Logit model and a Mixed Logit model were estimated. Each
respondent completed 8 to 10 choice sets, each including two alternatives and
one no purchase option, as described in the research methodology.

Table 2. Estimated Coefficients from the Multinomial Logit and Mixed Logit

Models
. MNL Std. RPL RPL Std. ..
Haari e Coefficient Error Mean Dev. SAZTHEIEE
Carbon label 0.523 0.072 0.584 0.192 ook
OR traceability 0.431 0.066 0.467 0.185 ok
Verification (third | ) 547 0.095 |0.406 |0.174 -
party)
Price (per 1,000 ) ) o
VND) 0.042 0.008 0.039 0.010
Carbon x QR 0.284 0.112 *

Note: *** p < 0.01, ** p < 0.05, *p < 0.1
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All non price attributes had positive and statistically significant effects on product
choice, while the price variable showed the expected negative relationship. The
Mixed Logit model provided a better fit with a log likelihood of -1205.8 and a
pseudo R squared of 0.29, indicating that it explained consumer choices more
accurately than the Multinomial Logit model. The significant standard deviations
of the random coefficients demonstrated that preferences for carbon labeling and
QR traceability varied among individuals. From the estimated coefficients,
willingness to pay values were calculated as the ratio between each attribute
coefficient and the price coefficient.

Table 3. Average Willingness to Pay (WTP) for Product Attributes

Attribute Mean WTP (% of price) | 95% Confidence Interval
Carbon label 9.8 [8.5-11.3]
QR traceability 7.2 [6.0 — 8.6]
Verification (third party)| 11.6 [9.8 - 13.2]
Carbon + QR combined |15.3 [13.5-17.1]

The results show that consumers were willing to pay an average premium of 9.8
percent for products with a carbon footprint label, 7.2 percent for products with
QR traceability, and 11.6 percent for products that were verified by an
independent organization. When both carbon labeling and QR traceability were
presented together, the willingness to pay increased to 15.3 percent, confirming
the complementary effect between environmental and digital transparency.

All four hypotheses were supported. Carbon labels and QR traceability each had a
positive influence on consumer willingness to pay, supporting H1 and H2. The
interaction between carbon labels and QR traceability was significant and
positive, confirming H3. The analysis of subgroups showed that environmental
concern and income affected the magnitude of willingness to pay, supporting H4.

5.3. Heterogeneity Analysis
To understand the differences in consumer preferences, the data were analyzed
by environmental concern and income level. Respondents were divided into two

groups based on the median value of environmental concern (3.8).

Table 4. Willingness to Pay by Environmental Concern and Income Level

Grou Carbon Label | QR Traceability | Combined Carbon
p WTP (%) WTP (%) + QR (%)
High environmental 12.4 8.3 176
concern (n = 172)
Low environmental
concern (n = 228) 6.1 6.5 10.8
High income (> 30 million
VND) (n = 148) 14.8 9.6 19.3
Low income (< 15 million |6.7 5.4 9.2
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Carbon Label | QR Traceability | Combined Carbon

Group WTP (%) WTP (%) + OR (%)

VND) (n = 112)

Consumers with high environmental concern showed a much higher willingness
to pay for carbon labels (12.4 percent) than those with low concern (6.1 percent).
For QR traceability, the difference between the two groups was smaller,
suggesting that digital transparency appeals to both environmentally aware and
general consumers.

Income also played a clear role in shaping consumer valuation. High income
respondents were willing to pay nearly 15 percent more for carbon labeled
products and about 10 percent more for QR traceable items, compared to only 6
to 7 percent among low income respondents. This indicates that sustainability
and traceability features are still perceived as premium attributes in the urban
Vietnamese market.

When both attributes were combined, the willingness to pay increased by an
additional 5.2 percentage points beyond the sum of their individual effects.
Simulated market share analysis showed that, in the baseline scenario, the
predicted probability of purchasing a product without labeling was 41.2 percent.
The presence of a carbon label increased this to 47.8 percent, while QR
traceability raised it to 46.3 percent. When both labels were displayed together,
the probability of purchase increased to 58.7 percent.

6. Discussion
6.1. Economic Interpretation of the Results

The results clearly demonstrate that both carbon footprint labels and QR code
traceability significantly increase consumers’ willingness to pay for food and
beverage products. This outcome can be interpreted through the lens of
information economics and consumer behavior theory. In markets with
information asymmetry, consumers often face uncertainty about product quality,
safety, and environmental impact. The introduction of verifiable labels such as
carbon footprint information and digital QR traceability reduces this uncertainty
and builds consumer confidence, thereby increasing perceived value and
willingness to pay.

From an economic perspective, these attributes operate as credible signals that
convey information about product quality and social responsibility. The higher
utility derived from products with verified information reflects not only risk
reduction but also psychological satisfaction. Consumers associate carbon labels
with environmental responsibility and QR codes with technological reliability,
both of which improve the perceived integrity of the product. Therefore, the
additional price premium can be seen as a reward for firms that invest in
transparency and sustainability.

The significant interaction effect between carbon labels and QR traceability shows
that combining environmental and digital transparency provides complementary
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benefits. When consumers receive both types of information simultaneously, their
trust increases substantially. This synergy indicates that integrating carbon
disclosure and digital traceability strengthens the credibility of sustainability
claims more effectively than using either alone.

6.2. Comparison with Previous Studies

The results of this study are broadly consistent with prior international research
but also highlight several unique aspects of consumer behavior in Vietnam. In
Europe, studies have shown that consumers are willing to pay between 10 and 20
percent more for products with verified environmental labels, depending on
product category and income level. Research by Janssen and Hamm (2012) and
Van Loo et al. (2011) indicated that carbon footprint or organic labels enhance
product credibility and positively influence consumer choices. Similarly, in China,
Liu et al. (2019) and Wu et al. (2016) found that traceability and certification
systems increase trust and willingness to pay by 6 to 12 percent, particularly
when the information is verified by government or reputable organizations.

In Thailand, Wongprawmas and Canavari (2017) reported that QR based
traceability in fresh produce raised consumer willingness to pay by around 8
percent, similar to the magnitude observed in this study. However, the
Vietnamese results differ from those in Western contexts in two notable ways.
First, the willingness to pay for carbon labels (9.8 percent) is slightly lower than in
developed markets, suggesting that environmental information is still a relatively
new concept among Vietnamese consumers. Second, the willingness to pay for QR
traceability (7.2 percent) is relatively higher than in comparable developing
countries, reflecting the strong familiarity of Vietnamese consumers with QR
technology due to widespread use in mobile payment and e commerce systems.

Previous domestic studies have mainly examined food safety and traceability
rather than environmental labeling. For instance, research by My et al. (2017) and
Dang et al. (2020) showed that Vietnamese consumers valued safe and traceable
vegetables but often relied on trust in certification bodies rather than specific
labels. The current study extends this literature by introducing environmental
transparency (carbon footprint) alongside digital traceability, showing that
combining both forms of information yields stronger economic value.

Thus, the findings confirm the general pattern that transparency increases
consumer trust and willingness to pay, while also revealing that the relative
importance of digital versus environmental information depends on cultural
familiarity, income, and perceived credibility of the information source.

6.3. Characteristics of the Vietnamese Market

The Vietnamese urban consumer market presents several distinct features that
explain these results.

First, trust in digital information is still developing. Although most consumers are
familiar with scanning QR codes, only about 40 percent fully trust the accuracy of
the information retrieved. This shows that the effectiveness of traceability
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depends not only on technological capacity but also on the perceived reliability of
the organizations providing the data.

Second, price sensitivity remains high. While many respondents care about
sustainability, they balance this concern with affordability. This explains why
willingness to pay premiums remains moderate compared with consumers in high
income countries. Environmental and traceability features currently serve as
value added rather than standard attributes.

Third, income segmentation shapes the adoption of green consumption. Higher
income consumers show stronger preference for carbon and traceability labels,
suggesting that these features are initially adopted as premium market signals
before becoming mainstream. The pattern mirrors the diffusion of organic and fair
trade products in other developing economies.

6.4. Implications for Policy and Practice

For policymakers:

Standardize carbon footprint information. A unified national guideline on carbon
calculation and labeling would enhance the consistency and credibility of
environmental information. This can align with Vietnam’s commitments under the
National Green Growth Strategy and carbon reduction roadmap.

Develop a legal framework for digital traceability. A clear regulation should define
responsibilities for data provision, verification, and consumer access. Integration
with national traceability platforms for agricultural and food products can
increase reliability.

Provide support for small and medium enterprises. Government agencies should
offer technical assistance, tax incentives, or training programs to help firms adopt
carbon measurement tools and traceability systems.

For businesses:

Integrate QR traceability and carbon information. Companies should embed both
attributes into their product packaging and marketing strategies. This not only
meets consumer demand for transparency but also differentiates products in a
competitive market.

Use environmental communication strategically. Combining digital traceability
with environmental labeling strengthens brand credibility and appeals to urban
green consumers. Firms can emphasize verifiable sustainability rather than
symbolic claims.

Leverage green pricing opportunities. Products that combine verified carbon and
traceability information can justify moderate price premiums, particularly in
urban supermarkets and online retail platforms.

6.5. Broader Implications for Sustainable Consumption

The study provides empirical evidence that increasing transparency through
environmental and digital information is an effective pathway to promote
sustainable consumption in Vietnam. As consumers become more informed and
environmentally conscious, firms and policymakers have the opportunity to shape
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a market environment where sustainable products are rewarded by higher
demand and price premiums.

The combination of carbon footprint labeling and QR code traceability aligns with
global trends in responsible production and consumption. If supported by
credible standards and effective communication, these tools can strengthen
consumer trust, support the transition toward low carbon supply chains, and
contribute to Vietnam’s national goals of green growth and sustainable
development.

7. Conclusion

This study provides robust empirical evidence that environmental and digital
transparency tools significantly affect consumer preferences and economic
valuation in the Vietnamese urban market. The results confirm that both carbon
footprint labels and QR code traceability independently raise consumers’
willingness to pay for everyday food and beverage products. More importantly, the
combination of both labels creates a synergistic effect, suggesting that integrated
information disclosure enhances consumer trust and perceived product value.

From an economic perspective, these attributes act as credible signals that reduce
information asymmetry and align market incentives toward sustainable
production. The findings align with international studies demonstrating that
transparency and verification increase product credibility and willingness to pay.
However, the Vietnamese case highlights distinct features: consumers are more
receptive to digital traceability than to carbon information due to their familiarity
with QR technology, while environmental labels are still emerging as a market
norm.

Policy implications are clear. The government should develop standardized carbon
labeling systems and strengthen legal frameworks for digital traceability, linking
these initiatives with national carbon reduction and green growth programs.
Technical and financial support should be provided to small and medium
enterprises to adopt traceability and carbon assessment systems. For businesses,
integrating environmental and digital information into marketing strategies offers
a pathway to differentiate products, strengthen brand credibility, and command
higher prices in a growing urban green market.

Overall, the study demonstrates that transparent communication of sustainability
information can shift consumer behavior toward environmentally responsible
choices. The integration of carbon footprint labels and QR code traceability
represents a practical and scalable strategy to promote sustainable consumption,
enhance market efficiency, and support Vietnam’s transition toward a low-carbon
and digitally transparent economy.
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