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Food waste is a growing global concern that threatens sustainability and food security, with the UN Sustainable
Development Goals (SDGs) aiming for a 50 % reduction in food waste. Although household and institutional
food waste have been widely studied, the role of food delivery applications (FDAs) remains underexplored.
FDAs often encourage overordering through convenience, promotional incentives, and digital accessibility,
which may significantly contribute to food waste. This study applies and extends the Theory of Planned Behavior
(TPB) by incorporating trust, shopping routines, and leftovers reuse behavior to better capture consumer
dynamics in this context. Using data from 296 FDA users in Ho Chi Minh City and analyzing it through PLS-
SEM, the results show that shopping behavior is positively associated with attitude, perceived behavioral control,
trust, and leftovers reuse routines. These findings highlight the importance of cognitive and habitual factors,
offering theoretical contributions to sustainability research and practical strategies for reducing food waste while
supporting FDA profitability.

1. Introduction

The food delivery market in Vietham has expanded rapidly, driven by strong competition among platforms such
as GrabFood and ShopeeFood. Vietnam is the fastest-growing online food delivery market in Southeast Asia,
valued at 1.8 billion USD in 2024, marking a 26 % increase from 2023 (Minh Anh, 2025). GrabFood and
ShopeeFood account for 95 % of the market share, while Gojek and Baemin have withdrawn due to financial
challenges, and other players, such as beFood, capture only a minor share. Despite their rapid adoption and
clear benefits, including convenience, variety, low prices, and digital promotions, FDAs encourage frequent
overordering. Incentives such as promo codes, bulk discounts, and free delivery thresholds foster excessive
purchases without consideration of actual needs, which significantly contributes to food waste (Talwar et al.,
2023). FDAs not only reshape food consumption patterns but also introduce sustainability challenges, as
overordering often results in unused food being discarded (Sharma et al., 2021).

Food waste is a critical issue that threatens sustainability and food security worldwide (Makgato, 2024). The
United Nations Sustainable Development Goals (SDGs) call for a 50 % reduction in food waste by 2030 (Huynh
et al., 2024). Although substantial research has been devoted to food waste in households and hospitality, the
contribution of FDAs remains underexplored, particularly in developing countries (Vizzoto et al., 2021). Existing
FDA studies have largely focused on adoption, risk perception (Cai and Leung, 2020), and barriers to access
(Talwar et al., 2021). There is no study that has simultaneously tested the combined role of trust, habits, and
leftovers reuse routines within an extended TPB in the FDA context . To address this gap, this study employs
the TPB as a foundation, extending with constructs such as trust, shopping routines, and leftovers reuse routines
to better capture consumer behavior in the FDA context. Data from 296 FDA users in HCMC were analyzed
using partial least squares structural equation modeling. The findings highlight that attitude and trust strongly
predict intention to use, while routines decisively shape food purchasing behavior. This study contributes to the
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literature by advancing the TPB in a digital consumption context and proposing actionable strategies for reducing
food waste while sustaining the growth of FDAs.

2. Research Methodology
2.1 Theoretical background

Classic Theory of Planned Behavior (TPB) suggests that behavioral intention is formed from three main factors:
attitude, subjective norms (SJN), and perceived behavioral control (PBC). The TPB is considered a solid
theoretical foundation for explaining consumer behavior because it reflects the conscious decision-making
mechanism of individuals. In the context of food research and FDA technology application, TPB has proven
effective in explaining shopping and consumption behaviors (Alam et al., 2020).

Extended Theory of Planned Behavior: To increase explanatory power, TPB has been extended with additional
constructs that reflect specific consumption contexts (Yadav and Pathak, 2017). This study integrates: trust,
which reduces uncertainty in digital transactions (Patil et al., 2020); leftovers reuse routine, a sustainable
practice proven effective in minimizing household food waste (Stancu et al., 2016); and shopping routines, which
capture overbuying tendencies driven by promotions and delivery incentives (Sharma et al., 2021). Together,
these constructs enrich TPB by linking FDA adoption with food waste outcomes.

2.2 Hypotheses development

According to Ajzen (1991), behavioral intention in TPB is formed by attitude, SJN, and PBC. Previous research
has shown that a positive attitude promotes technology acceptance and sustainable consumption (Yadav and
Pathak, 2017). SJN reflect social influence, which plays an important role in guiding new consumer behavior
(Stefan et al., 2013). And PBC represents beliefs in competence and resources, which help reduce perceived
risk and increase the likelihood of adopting digital services (Ajzen, 2011). The hypotheses (H) were as follows:
H1: Attitude positively influences the intention to use FDAs; H2: Subjective norms positively influence the
intention to use FDAs; H3: Perceived behavioral control positively influences the intention to use FDAs.

In the context of online transactions, trust reduces uncertainty and risk, thereby strengthening behavioral
intentions (Patil et al., 2020). When consumers believe in the reliability of FDAs, they are not only willing to use
them regularly but also to form stable shopping habits. Therefore, the suggested hypotheses were:

H4a: Trust positively influences the intention to use FDAs; H4b: Trust positively influences shopping routines.
The habit of reusing leftovers food is a sustainable strategy for reducing food waste (Stancu et al., 2016).
Consumers with this habit often have a higher awareness of food management, thereby tending to adjust their
intentions and shopping behaviors to better suit their needs. Thus, the suggested hypotheses were:

H5a: Leftovers reuse routines positively influence the intention to use FDAs.

H5b: Leftovers reuse routine positively influences shopping routines.

According to TPB, intention is the proximate antecedent to actual behavior. In the context of FDAs, users with
high intention are more likely to develop repeat ordering habits, both in terms of frequency and volume of orders
(Sharma et al., 2021). Therefore, the following hypothesis was proposed:

H6: Intention to use FDAs positively influences shopping routines.

Figure 1 comprises attitude, SIN, and PBC as predictors of trust and intention to use FDAs; trust further
influences intention to use, which subsequently drives leftovers reuse routine and shopping routine.
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Figure 1: Research model

2.3 Research design

This study adopted a descriptive research design to systematically collect, analyze, and interpret data within an
established theoretical framework. Descriptive research is particularly suitable for understanding patterns,
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beliefs, and behaviors in a defined population. Primary data were obtained using a structured online
questionnaire distributed via Google Forms, which ensured efficiency in time and cost while enabling
standardized responses and reliable attitudinal and behavioral insights. Convenience sampling was applied,
allowing access to a large number of FDA users in Ho Chi Minh City within a limited timeframe.

2.4 Sampling method and Sample size

A non-probability convenience sampling method was employed, targeting HCMC residents with internet access
who had experience using FDAs. This approach is consistent with prior studies examining online consumer
behavior (Yeo et al., 2017). The sample size was determined using the “10-times rule” for PLS-SEM, which
requires at least ten times the maximum number of structural paths directed at a construct. Based on this rule,
the minimum required size was 50—90 respondents. To enhance statistical power and robustness, 296 valid
responses were collected, exceeding the recommended threshold.

2.5 Questionnaire design

Attitude toward FDA use was measured with four items adapted from Stancu et al. (2016). SJN and intention to
use were measured with three items each, based on Ajzen (1991). PBC and shopping routine were measured
with each of three items adapted from Stefan et al. (2013). Trust was measured with three items derived from
Yadav et al. (2019). Finally, the leftovers reuse routine was measured with three items adapted from Stancu et
al. (2016). All constructs were measured on a seven-point Likert scale ranging from 1 (“strongly disagree”) to 7
(“strongly agree”).

2.6 Data Analysis Techniques

Data were analyzed using the partial least squares structural equation modeling (PLS-SEM) approach. PLS-
SEM imposes fewer restrictions on measurement scales, sample size, and residual distributions, making it
appropriate for exploratory and theory-extension research. The method enables estimation of path coefficients,
factor loadings, and reliability indices, while also providing model quality assessments such as R?, AVE, and
SRMR. To test the significance of relationships, bootstrapping procedures with repeated resampling were
applied to generate confidence intervals and evaluate hypothesis support.

3. Results and Discussion
3.1 Profile of respondents

The data was collected from 296 respondents of all ages and genders. According to Table 1, 52.4 % of the
participants were female, and 47.6 % were male.

Table 1: Respondents' profile

Demographic characteristic Frequency Percent
Gender Female 155 52.4 %
Male 141 47.6 %
Experience using < 6 months 87 294 %
food delivery apps 6 months - 1 year 66 222 %
1-2 years 89 30.2 %
> 2 years 54 18,3 %
Usage rate (by 1-5 times 216 73 %
month) 6-15 times 68 23 %
Almost every day 12 4 %
Payment for a food < 500.000 VND 190 64.3 %
delivery app 500.000 VND — 999,999 VND 54 18.3 %
(by month) 1,000,000 VND - 4,999,999 VND 42 14.3 %
5,000,000 VND — 9,999,999 VND 7 24 %
>10,000,000 VND 2 0.8 %

The number of people who had been using the FDA for less than 6 months was 29.4 %, while the numbers for
6 months to 1 year, 1 year to 2 years, and over 2 years were 22.2 %, 30.2 %, and 18.3 %, respectively. The
participants' monthly usage ranged from 1 to 5 times per month for 73 % of the participants, from 6 to 15 times
for 23 % of the participants, and almost daily for at least 4 % of the participants. Survey participants spent less
than 500,000 VND per month on food delivery apps (64.3 %) and from 500,000 VND to 999,999 VND (18.3 %).
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Meanwhile, 1,000,000-4,999,999 VND (14.3 %), 5,000,000-9,999,999 VND (2.4 %), and at least 0.8 % of
people pay over 10,000,000 VND per month.

3.2 Common method bias (CMB)

To address CMB, procedural and statistical techniques were applied (Kock et al., 2021). Harman'’s single-factor
test showed that the largest factor explained only 26.07 % of the variance, well below the 50 % threshold,
indicating no serious CMB issue. Collinearity diagnostics further confirmed this, with all variance inflation factor
(VIF) values below 3.3, the highest being 2.422. These results suggest that common method variance was not
a concern and the data were suitable for multivariate analysis.

3.3 Assessing the outer measurement model

The measurement model was evaluated for reliability and validity. As shown in Table 2, all Cronbach’s alpha
values exceeded the recommended threshold of 0.70, confirming internal consistency reliability. Composite
reliability values were also above 0.70, further supporting construct reliability. In addition, the average variance
extracted (AVE) values for all constructs were greater than 0.50, satisfying the criterion for convergent validity
(Hair et al., 2020). Outer loadings were also acceptable, reinforcing the overall reliability and validity of the
measurement model. Hence, convergent validity was established for all constructs.

Table 2: Outer loadings and Overview of the measurement model

Cronbach's Composite Composite Average variance
alpha reliability (rho_a) reliability (rho_c) extracted (AVE)

ATT1 0.845 0.832 0.835 0.888 0.665

ATT2 0.797
ATT ATT3 0.793

ATT4 0.825

ITU1 0.853 0.821 0.825 0.893 0.736
ITU ITU2 0.887

ITU3 0.834

LRR1 0.873 0.856 0.857 0.912 0.776
LRR LRR2 0.904

LRR3 0.865

PBC1 0.840 0.830 0.832 0.898 0.747
PBC PBC2 0.863

PBC3 0.889

SJIN1 0.878 0.845 0.847 0.906 0.763
SJIN SJIN2 0.877

SJN3 0.867

SPR1 0.853 0.825 0.826 0.896 0.741
SPR SPR2 0.893

SPR3 0.835

TRS1 0.800 0.796 0.801 0.880 0.710
TRS TRS2 0.865

TRS3 0.862

Note(s): ATT = Attitude; SIN = Subjective Norms; PBC = Perceived Behavioral Control; TRS = Trust; ITU = Intention to
Use; LRR = Leftovers Reuse Routine; SPR = Shopping routines

The classic Fornell-Larcker criteria were used in line with the conclusions in Table 3, and it was found that the
square of AVE was larger than the correlation coefficients.

Table 4 presents the results of the structural model using path coefficients, t-statistics, and p-values from PLS-
SEM. Out of 8 hypothesized paths, 5 were supported at the 5 % significance level. H1 (Attitude — Intention to
Use) was significant (B = 0.322, t = 3.144, p = 0.002), confirming TPB’s premise that a favorable attitude
strengthens behavioral intention. H4a (Trust — Intention to Use) showed the strongest effect (B = 0.508, t =
6.456, p < 0.001), highlighting trust as a key determinant of intention in digital food services. H4b (Trust —
Shopping Routine) (B = 0.215, t = 2.529, p = 0.011) and H5b (Leftovers Reuse Routine — Shopping Routine)
(B =0.336, t = 5.107, p < 0.001) were also significant, suggesting that trust and routines shape purchasing
habits. Similarly, H6 (Intention — Shopping Routine) was strongly supported (8 = 0.354, t = 5.518, p < 0.001),
confirming that intention translates into behavior. By contrast, H2 (SIJN — Intention) (p = 0.280), H3 (PBC —
Intention) (p = 0.669), and H5a (Leftover Reuse Routine — Intention) (B =-0.071, p = 0.359) were not supported.
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These results suggest that social influence, perceived control, and leftovers reuse do not directly affect
intentions in this context. Possible explanations include cultural factors, consumer autonomy, and the maturity
of FDA use in Vietnam. Overall, the findings emphasize the roles of attitude, trust, and routines in shaping
sustainable consumption, while questioning the relevance of social norms and perceived control in the
Vietnamese FDA market.

Table 3: Fornell-Lacker’s criterion

ATT ITU LRR PBC SJN SPR TRS
ATT 0.815
ITU 0.766 0.858
LRR 0.788 0.656 0.881
PBC 0.796 0.697 0.758 0.864
SJN 0.796 0.718 0.725 0.775 0.874
SPR 0.749 0.748 0.729 0.719 0.723 0.861
TRS 0.781 0.806 0.745 0.76 0.77 0.751 0.843

Table 4: Hypotheses Testing Results

Sample Standard

Original mean deviation T statistics P Remark

sample (O) (M) (STDEV) (O/STDEV|) values
H1 ATT > ITU 0.322 0.330 0.102 3.144 0.002 Supported
H2 SJN > ITU 0.094 0.089 0.087 1.080 0.280 Unsupported
H3 PBC -> ITU 0.035 0.030 0.082 0.428 0.669 Unsupported
H4a TRS->ITU 0.508 0.511 0.079 6.456 0.000 Supported
H4b TRS->SPR 0.215 0.219 0.085 2.529 0.011 Supported
H5a LRR->ITU -0.071 -0.073 0.077 0.918 0.359 Unsupported
H5b LRR->SPR  0.336 0.335 0.066 5.107 0.000 Supported
H6 ITU -> SPR 0.354 0.352 0.064 5.518 0.000 Supported

3.4 Discussion and Implications

This study demonstrates how psychological and behavioral factors shape sustainable FDA use in Vietnam.
Results confirm that attitude significantly predicts intention, consistent with prior TPB studies, while SJN and
perceived behavioral control were not significant. This suggests that in digitally mature urban contexts such as
HCMC, personal evaluations and digital literacy outweigh normative and control pressures. Trust emerged as
the most influential factor, affecting intention and shopping routines, emphasizing the role of platform reliability,
food quality assurance, and transparency. Although the leftover reuse routine (LRR) did not shape intention, it
significantly influenced shopping routines, indicating that sustainable practices are more strongly tied to habitual
consumption than initial adoption. Intention itself strongly predicted routines, reaffirming its central role in TPB.
Theoretically, this study extends TPB by integrating trust, LRR, and shopping routines (SPR), highlighting the
combined effects of cognitive and habitual factors in sustainable digital consumption. Practically, FDAs can
foster sustainability by building digital trust through transparent sourcing and responsive services, positioning
themselves as eco-friendly solutions, and embedding waste-reducing routines via loyalty rewards, gamification,
and sustainable packaging initiatives. It also contributes to policy makers about the food waste reduction
campaigns or tax incentives for eco-initiatives. The findings indicate that subjective norms and perceived
behavioral control were no significant aligns with context where routinized technology made social norms lose
their influence (Verplanken and Aarts, 1999). In Vietnam’s pragmatic-collectivist culture (Hofstede, 2011), once
ordering is habitual, personal trust and convenience dominate. Compared to global studies where SJN and
PBC are high FDA penetration and trust-driven, Vietham emerging-market context explains the difference.
Extending TPB with trust and routines shows better fit for digital consumption in Vietnam.

4. Conclusion

This study enriches the literature on sustainable digital food consumption by examining psychological,
behavioral, and habitual factors influencing the use of Food Delivery Apps (FDAs) in Vietnam. Extending the
Theory of Planned Behavior (TPB) with trust, leftovers reuse, and shopping routines, the research highlights
that attitude and trust drive intention, while subjective norms and perceived control show no effect. Trust and
shopping habits emerge as key enablers of sustained usage, whereas leftovers reuse, though not affecting
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intention, promotes sustainable purchasing. These findings stress that sustainability in online food delivery relies
on customer values, platform design, trust infrastructure, and behavioral reinforcement. Limitations include
sample bias due to convenience sampling, the focus on Ho Chi Minh City users, restricting generalizability, and
the use of cross-sectional data, which hinders causal inference. Future research should expand across regions,
apply longitudinal or experimental designs, and explore mediating or moderating factors such as loyalty,
satisfaction, eco-identity, and lifestyle. Incorporating user responses, such as advocacy and resistance to
unsustainable practices, could further refine the model. Overall, the study provides theoretical and practical
insights for balancing sustainability with user experience in the digital food delivery sector.
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