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Abstract

E-commerce packaging provides a physical touchpoint through which consumers encounter
a brand and form impressions of its products. Guided by the Stimulus-Organism-Response
(5-O-R) framework, this study examined how opening mechanisms and visual configura-
tions incorporating brand logo information and printing approaches relate to consumer
evaluations and purchase intention in cosmetic e-commerce packaging. A 2 x 3 fully within-
subjects experiment involved 41 participants, each of whom opened and evaluated all six
packaging conditions. Word associations and questionnaire ratings were collected, and
the ratings were analyzed using repeated-measures ANOVA and within-subject mediation
models with adjustments for multiple testing. Hand-opening elicited higher perceived
opening fluency, perceived product quality, perceived brand image, and purchase intention
than tool-assisted opening. For perceived product quality, perceived brand image, and pur-
chase intention, the offset-printed configuration with a white logo on a black background
received the highest ratings, followed by the watermark-printed configuration with a black
logo on natural cardboard and the unbranded, unprinted configuration. These differences
concern the configurations as tested, because brand logo presence, printing approach, and
color were not independently manipulated. Mediation analyses suggest that consumers’
perceptions of the enclosed product’s quality may partly explain why hand-opening packag-
ing is associated with higher purchase intention. The findings contribute to the contextual
application of the S-O-R framework and provide guidance for cosmetic brands considering
hand-opening mechanisms and printed brand information in packaging design.

Keywords: e-commerce packaging; design cues; purchase intention; perceived product
quality; perceived brand image
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More specifically, packaging’s visual attributes and structural elements constitute
important design cues through which consumers form perceptions and make purchase-
related judgments [13,20-25]. Existing research has shown that packaging visual attributes
can shape consumers’ product perceptions and expectations, which may subsequently
influence their purchase-related responses [20-22,24]. For example, packaging imagery
has been found to shape consumers’ sensory and non-sensory expectations as well as their
willingness to buy [19]; the vertical location of brand logos has been shown to influence
perceived product quality, purchase intentions, and willingness to recommend [16]; and the
color and shape of label design elements have been found to affect taste expectations, product
liking, and purchase intent [26]. Structural elements likewise influence how consumers
interpret and evaluate products. For example, package shape has been found to affect
consumers’ judgments of product volume [27], perceptions of brand status and brand
choice [28], as well as purchase preferences and marketplace demand [29].

Beyond these relatively static structural characteristics, functional features such as
opening mechanisms determine how consumers physically interact with packaging and
may influence the ease with which packaging can be understood and operated [23,30,31].
Together, these findings indicate that both the visual and structural characteristics of pack-
aging can serve as salient cues through which consumers form product- and brand-related
perceptions and make purchase-related decisions.

Against the backdrop of China’s rapid economic development and the continued ex-
pansion of e-commerce, online shopping has become increasingly embedded in consumers’
purchasing behavior [32,33]. More importantly, consumer decision-making in e-commerce
does not end with the completion of an online purchase but involves two distinct stages: first,
consumers decide what and how much to purchase in a virtual environment; second, once
the products are physically delivered, they decide whether to keep them [34]. Consequently,
the physical context in which consumers first encounter their purchased products is gradu-
ally shifting from conventional retail environments to post-purchase delivery settings, where
consumers typically first see and physically interact with the delivered packaging either at
parcel collection points or upon delivery to their homes [34,35]. As a result, consumers’
initial visual impressions and sensory expectations are increasingly shaped by e-commerce
packaging encountered during delivery and unboxing, rather than solely by conventional
retail packaging [35]. Indeed, the experiences and evaluations formed through consumers’
interactions with e-commerce packaging may subsequently influence their brand-related
responses, including their intention to repurchase from the brand. However, despite its
pivotal role in mediating consumer-brand interactions, e-commerce packaging remains
relatively underexplored in the academic literature. Therefore, amidst the booming growth
of modern e-commerce, investigating how e-commerce packaging shapes consumers’ cog-
nitive, perceptual, and behavioral responses becomes increasingly critical to uncovering its
pivotal role across the decision-making journey.

Among the diverse product categories sold through e-commerce, cosmetics provide
a particularly relevant context for examining the effects of packaging design. Although
cosmetics comprise a broad category of personal care products, the present study focuses
specifically on two central segments—skincare products (e.g., creams, lotions, cleansers)
and color cosmetics (e.g., foundations, BB creams, blushes). This narrower scope was
adopted to ensure conceptual precision and analytical consistency throughout the study.
Cosmetics constitute a typical hedonic product category [36,37], in which consumers place
heightened value on sensory pleasure, aesthetic experience, and emotional gratification—
factors that make them especially sensitive to packaging-related cues [37]. Prior studies have
shown that hedonic products elicit stronger affect-driven evaluations and greater reliance
on external cues during decision-making, thereby amplifying the influence of packaging on
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perceived product quality, brand image, and purchase-related responses [15,38,39]. Thus,
cosmetics represent a theoretically relevant context in which to examine how e-commerce
packaging design shapes consumers’ perceptual and behavioral responses.

To provide a focused and practically relevant analysis, this study focuses on three
key attributes of cosmetic e-commerce packaging: opening mechanisms, brand identity
cues, and printing approaches. Opening mechanisms were selected because they consti-
tute a primary point of consumer interaction with e-commerce packaging and have been
shown to influence consumers’ perceptions of fluency, satisfaction, and product evalua-
tion [30,31,40]. Brand identity cues were selected because logos serve as important visual
signals for brand recognition and evaluation and can influence consumers’ purchase-related
responses [41-44]. Printing approaches were selected because they influence the visual
presentation quality of packaging information and may serve as cues for consumers’ quality
evaluations and purchase-related responses [45,46]. Although the practical value of pack-
aging attributes is widely acknowledged, how these attributes operate within e-commerce
packaging to dictate consumers’ psychological evaluations and purchase intentions has yet
to be systematically investigated.

Although existing research establishes the relevance of packaging cues to consumer
evaluation, it remains less clear how the physical opening experience and visual presen-
tation of cosmetic e-commerce packaging relate to evaluations of the enclosed product,
impressions of the brand, and purchase intention when consumers physically interact with
the packaging. Examining these aspects within the same experimental setting can help
clarify how consumers respond to packaging during unboxing.

To address this gap, the present study examines consumer responses to two opening
mechanisms and three visual configurations incorporating brand logo information, printing
approach, and color. Guided by the Stimulus-Organism—-Response (5-O-R) framework,
opening mechanism and visual configuration are treated as external stimuli, perceived
opening fluency, perceived product quality, and perceived brand image as proposed internal
evaluations, and purchase intention as the intended behavioral response. The study exam-
ines differences in these evaluations and purchase intention, together with the proposed
indirect associations linking packaging conditions to purchase intention.

2. Theoretical Background and Hypothesis Development
2.1. The 5-O-R Model

The Stimulus-Organism—Response (S-O-R) model was first proposed by Mehrabian
and Russell [47] to explain how environmental stimuli influence behavioral responses
through an individual’s psychological and emotional processes. The model has been widely
applied in consumer behavior research to explain how packaging cues affect consumers’
cognitive evaluations and subsequent behavioral intentions [48-50].

In the context of cosmetic e-commerce packaging, consumers encounter structural
and visual cues during unboxing. Within the S-O-R framework, the present study treats
opening mechanism and visual configuration as external stimuli (S), perceived opening
fluency, perceived product quality, and perceived brand image as organism-level responses
(O), and purchase intention as the response (R). The three visual configurations combine
brand logo presence, printing approach, and color, as detailed in Section 3.2. Accordingly,
the study examines responses to these configurations as combinations rather than isolating
the effects of their individual attributes.

The framework guides the examination of indirect associations between packaging
conditions and purchase intention through these internal evaluations. Perceived opening
fluency is examined for the opening mechanism contrast, whereas perceived product
quality and perceived brand image are examined for both opening mechanism and visual
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configuration contrasts. These analyses assess statistical indirect associations and do not
establish a causal sequence between the internal evaluations and purchase intention.

2.2. Opening Mechanisms

Packaging closures can be described in terms of their structural features or the actions
required to open them. In this study, the term opening mechanism refers to how consumers
open the package, distinguishing between hand-opening and tool-assisted opening. These
two opening mechanisms were implemented using zipper-type and tape-type closures,
respectively. This operational distinction focuses on consumers’ physical interaction with
the package during unboxing.

Previous research suggests that packaging openability can contribute to consumers’
product experience and satisfaction. Difficult-to-open packaging—such as peelable induc-
tion seals, lug closures, and continuous-thread closures—has been frequently reported to
cause opening problems, with more than half of consumers indicating such designs create
difficulties during use [40]. Research indicates that adopting an improved closure system
that is easier to open enhances consumer satisfaction and emotional response toward the
product [31]. Moreover, openability has been identified as a core dimension of packaging
satisfaction, particularly among older consumers, for whom poor openability substantially
reduces overall satisfaction with packaging [30]. Taken together, these studies suggest that
difficulties encountered during opening can shape consumers’ satisfaction and emotional
responses, providing a rationale for examining how different opening mechanisms influence
consumers’ evaluations of cosmetic e-commerce packaging.

Although few studies have directly examined the effects of packaging opening mech-
anisms on perceived product quality and perceived brand image, existing research pro-
vides substantial evidence that overall packaging design cues—such as color, shape, and
material—significantly influence consumers’ judgments of product quality and brand im-
age [22,51]. These findings provide a rationale for expecting opening mechanisms to
influence product- and brand-related evaluations. An opening mechanism that facilitates
physical interaction with the package may be interpreted as a cue to the quality of the
enclosed product and the care reflected in the brand’s packaging design. These evaluations
concern different objects: perceived product quality concerns the enclosed product, whereas
perceived brand image concerns consumers’ overall impression of the brand. Accordingly,
the two evaluations are treated as distinct outcomes.

In this study, perceived opening fluency refers specifically to the subjective ease and
smoothness of opening the package. It is distinguished from the ease of perceptually pro-
cessing visual information. Hand-opening is expected to facilitate the opening experience
by removing the need for an additional tool. A more favorable opening experience, together
with more positive product- and brand-related evaluations, is expected to contribute to
higher purchase intention. On this basis, the following hypotheses are proposed:

H1a. Cosmetic e-commerce packaging with hand-opening (vs. tool-assisted opening) will elicit
higher perceived opening fluency.

H1b. Cosmetic e-commerce packaging with hand-opening (vs. tool-assisted opening) will elicit
higher perceived product quality.

Hlc. Cosmetic e-commerce packaging with hand-opening (vs. tool-assisted opening) will elicit a
more favorable perceived brand image.

H1d. Cosmetic e-commerce packaging with hand-opening (vs. tool-assisted opening) will elicit
higher purchase intention.
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2.3. Brand Logo

Brand logo is often defined as a graphic or visual symbol used to distinguish between
different brands. Previous research suggests that logos play a central role in brand com-
munication and consumer brand knowledge formation [52,53]. As one of the most visible
brand identity elements, logos help consumers recognize brands, activate brand-related
associations, and develop perceptions regarding brand personality and credibility [52,53].
Consequently, logos have been widely recognized as important cues influencing consumer
evaluations and decision-making processes.

Research on packaging and branding further demonstrates that logo-related cues can
significantly influence consumers’ responses [41,42,54]. Furthermore, studies have shown
that variations in logo design can shape consumers’ perceptions of brand personality, brand
image, and purchase intention [43,44]. These findings suggest that consumers rely on
logo-related information when forming brand-related evaluations.

Taken together, existing research suggests that brand logos function as important brand
identity cues and play a critical role in shaping consumers’ perceptions of brands. In the
context of cosmetic e-commerce packaging, where consumers often encounter packaging
before interacting with the product itself, the presence of a brand logo may provide a salient
signal that helps consumers identify the brand and form evaluations regarding perceived
product quality and perceived brand image. These evaluations may subsequently influence
purchase intention.

In the present study, the comparison between packaging with and without a brand
logo is operationalized through visual configurations V2 and V1. Both retain the natural
color of corrugated cardboard, but V2 displays the You Face logo in black using watermark
printing, whereas V1 contains no brand logo or printing (Section 3.2). Thus, this contrast
captures the combined introduction of brand logo information and its printed presentation.
It does not isolate an independent effect of brand logo presence. Accordingly, the following
hypotheses concern the comparison between visual configurations V2 and V1:

H2a. Cosmetic e-commerce packaging in visual configuration V2 (vs. V1) will elicit higher perceived
product quality.

H2b. Cosmetic e-commerce packaging in visual configuration V2 (vs. V1) will elicit a more
favorable perceived brand image.

H2c. Cosmetic e-commerce packaging in visual configuration V2 (vs. V1) will elicit higher purchase
intention.

2.4. Printing Approaches

Printing approaches contribute to packaging appearance through the reproduction
of color and graphic detail. Technical studies indicate that print characteristics depend on
both the printing process and production conditions, including ink and substrate proper-
ties [45,55]. These findings describe the physical characteristics of printed output, but do
not establish how consumers evaluate the resulting packaging.

Consumer research provides a complementary basis for examining these evaluations.
Packaging colors and graphics can shape product beliefs and purchase intention, while
combinations of design elements can convey different brand impressions [22,56]. Together,
these findings suggest that printed packaging presentations may serve as cues for product-
and brand-related judgments. They therefore motivate a comparison of consumer responses
to the visual configurations used in this study.
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The present study compares visual configurations V3 and V2, both of which display
the You Face logo. V3 presents a white logo on a black background using offset printing,
whereas V2 presents a black logo on the natural cardboard background using watermark
printing (Section 3.2). Because printing approach, background color, and logo color vary
together, this comparison concerns the configurations as presented and does not isolate an
independent effect of printing approach.

The capacity of offset printing to reproduce clear graphics and fine detail provides
a rationale for expecting V3 to convey stronger quality cues than V2. These cues may
support more favorable evaluations of the enclosed product and the brand, as well as higher
purchase intention. Accordingly, the following hypotheses are proposed:

H3a. Cosmetic e-commerce packaging in visual configuration V3 (vs. V2 ) will elicit higher perceived
product quality.

H3b. Cosmetic e-commerce packaging in visual configuration V3 (vs. V2) will elicit a more
favorable perceived brand image.

H3c. Cosmetic e-commerce packaging in visual configuration V3 (vs. V2 ) will elicit higher purchase
intention.

2.5. The Mediating Roles of Perceived Opening Fluency, Perceived Product Quality, and Perceived
Brand Image

Building on the S-O-R framework, this study examines three proposed mediators
linking packaging conditions to purchase intention: perceived opening fluency, perceived
product quality, and perceived brand image. Perceived opening fluency is examined for
the hand-opening versus tool-assisted opening contrast. Perceived product quality and
perceived brand image are examined for the opening mechanism contrast and all three
pairwise visual configuration contrasts: V2-V1, V3-V2, and V3-V1. The following sec-
tions develop the rationale for each proposed mediator; the parallel mediation analyses
estimate their specific indirect effects while accounting for the other mediators included in
each model.

Processing fluency refers to the subjective ease with which information is processed
and can serve as a cue in judgment [57]. Within this broader account, perceptual fluency
concerns the ease of perceptual processing. Reber, Schwarz, and Winkielman [58] linked
fluent processing to aesthetic pleasure, while Labroo and Lee [59] showed that ease of
processing an advertisement contributed to brand evaluation in a regulatory-goal context.
These findings support the relevance of experienced ease to consumer judgments, although
they do not directly establish an effect of physical opening ease on purchase intention.

The present study focuses on perceived opening fluency, defined here as the perceived
ease of opening the packaging and the effort involved. This measure concerns physical
interaction with packaging rather than the ease of perceiving or understanding its visual
information. Its connection to processing fluency theory lies in the broader proposition that
experienced ease may inform evaluation. Applying this proposition to unboxing, we expect
hand-opening, compared with tool-assisted opening, to facilitate the opening experience,
and greater perceived opening fluency to be associated with higher purchase intention.
This reasoning motivates the proposed indirect association between opening mechanism
and purchase intention through perceived opening fluency.

Perceived quality refers to consumers’ subjective judgment regarding a product’s over-
all excellence or superiority [60]. In this study, perceived product quality refers specifically
to evaluations of the enclosed product inferred from its packaging, rather than the quality
of the packaging itself. Previous research has shown that packaging-related cues (such
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as material, shape, functional design and visual elements) influence consumers’ percep-
tions of product quality, thereby having a significant impact on their purchasing intentions
and behavioral responses [22,61,62]. Specifically, Nascimento et al. [18] found that glass-
jarred honey receives higher purchase intention because it is perceived as healthier and of
higher quality, whereas plastic packaging reduces purchase intention due to its associa-
tion with lower quality. Dong and Gleim [16], drawing on conceptual metaphor theory,
confirmed that brand logo placement influences purchase and recommendation intentions
through the mediating role of perceived quality. Together, these findings provide a basis
for considering perceived product quality as a potential link between packaging cues and
purchase intention.

The present study applies this reasoning to the opening mechanism contrast and the
three pairwise visual configuration contrasts. We propose that differences in the opening
experience and visual presentation may inform evaluations of the enclosed product, and
that more favorable perceived product quality may be associated with higher purchase
intention. Perceived product quality is therefore examined as a proposed mediator for
these comparisons.

Perceived brand image refers to consumers’ overall perceptions, associations, and im-
pressions regarding a brand [53]. In this study, perceived brand image is assessed through
perceptions of the brand’s industry leadership, experience, and customer orientation. It
concerns evaluations of the brand, whereas perceived product quality concerns evalua-
tions of the enclosed product. Perceived brand image reflects how consumers interpret
and evaluate brand-related information and has long been recognized as an important
determinant of consumer attitudes and behavioral intentions [63,64]. Previous research
suggests that packaging serves not only as a functional container but also as an important
communication medium through which consumers infer brand meanings and form brand-
related evaluations [22,65]. Recent studies have further demonstrated the important role
of packaging cues in shaping brand image. For example, Ghorbani and Westermann [66]
demonstrate that packaging cues serve as a central node in brand association networks,
shaping brand image through product attributes, identity, and personification. Rehman and
Elahi [50] found that packaging semiotics significantly influence perceived brand image,
which subsequently affects purchase intention and brand loyalty. These findings indicate
that consumers often rely on packaging-related cues as important signals when forming
brand-related evaluations. Given that e-commerce packaging is often the first physical
touchpoint between consumers and brands, such evaluations may play an important role
in shaping consumers’ purchase intentions. Accordingly, perceived brand image is pro-
posed as a mediator linking packaging conditions to purchase intention for the opening
mechanism contrast and the three pairwise visual configuration contrasts.

In summary, this paper proposes the following hypotheses:

H4a. Perceived opening fluency is expected to mediate the association between opening mechanism
(hand-opening vs. tool-assisted opening) and purchase intention.

H4b. Perceived product quality is expected to mediate the associations of opening mechanism and
visual configuration with purchase intention.

H4c. Perceived brand image is expected to mediate the associations of opening mechanism and visual
configuration with purchase intention.

In summary, this paper will test and analyze the above hypotheses through experiments
based on the theoretical model shown in Figure 1.
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Figure 1. Conceptual framework.

3. Stimulus Development
3.1. Market Survey

First of all, research on the cosmetic market in China was conducted to examine the
design characteristics of leading Chinese cosmetic brands, including their brand logos (i.e.,
typographic form and graphic elements) and their e-commerce packaging (i.e., opening
mechanisms, overall packaging color, and printing approaches). This investigation serves
as the foundation for the development of the experimental materials.

Five color cosmetics brands (Perfect Diary, MAOGEPING, Florasis, TIMAGE, and
Carslan) and five skincare brands (CHANDO, PROYA, Winona, MARUBI, and Comfy)
that ranked top in terms of sales in 2024 were selected for analysis.

A survey was conducted on the brand logo designs and e-commerce packaging designs
of the above 10 domestic cosmetics brands. The results are summarized in Table 1 and
Figure 2. The findings are as follows: @ All 10 domestic cosmetics brands include text in
their brand logos. Among these, one brand (Comfy) uses purely Chinese characters, one
brand (MAOGEPING) uses purely English characters, and the remaining eight brands
use a combination of Chinese and English characters; @ One brand (Florasis) features a
graphic design; ® Five brands (TIMAGE, Florasis, PROYA, CHANDO, and Winona) use
zipper-style shipping boxes; @ Five brands (Perfect Diary, MAOGEPING, Carslan, Comfy,
and MARUBI) use tape-style shipping boxes; ® The most commonly used color for domestic
cosmetics shipping packaging is corrugated paper’s natural color.

The purpose of the market survey was not to directly reproduce existing packaging
designs, but to identify packaging attributes that are commonly encountered by consumers
in cosmetic e-commerce settings. Packaging attributes were retained only if they were
both commonly observed in the marketplace and supported by prior research as factors
potentially influencing consumer evaluations and behavioral responses. Based on the
survey results and prior literature, three packaging attributes were selected for experimental
investigation: opening mechanisms, brand identity cues, and printing approaches. The
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specific stimulus materials were subsequently developed to represent these packaging
attributes while maintaining a realistic appearance consistent with current market practices.

Table 1. Design of brand logos and e-commerce packaging for Chinese cosmetics brands.

Brand Logo Designs Packaging Design
Logo Lettering I]E::E:g?r?gg(])i;tt :il:)er Opening Method Package Color
i i . Natural
Chinese English Present Absent Tape-Type Zipper- Cardboard Other
Characters Letters Type Col
olor
Perfect Diary Vv v J Vv J
TIMAGE v v v v v
Florasis v v J J J
MAOGEPING v v v v
Carslan Vv J J Vv J
PROYA v v v v v
Comfy v/ v v v
CHANDO v v v v v
Winona v v v v v
MARUBI v v v v v
Total 9 9 1 9 5 5 5 5

Note. Logo lettering describes the brand logo itself, whereas brand logo presence indicates whether
that logo appeared on the exterior of the surveyed e-commerce packaging.

S ip ,
iv CNARSLAN
K th MAOGEPING e

BEAUTY

PROYA CHANDO WINGNA MARUBI
B 3K AE EPSE i nE

MARUBI 1.2

(b) Corresponding cosmetic packaging design

Figure 2. Representative brand logos and e-commerce packaging of Chinese cosmetics brands. Note.
The Chinese brand names correspond to the following English names: 5¢3 H1ig (Perfect Diary),
FH (TIMAGE), £78F (Florasis), £42% (Carslan), 37 (PROYA), AT % (Comfy), HARME
(CHANDO), #i#%F (Winona), and #.3¢ (MARUBI). Chinese text on the packaging is retained as
part of the original designs. All trademarks and logos shown in Figure 2 belong to their respective
rights holders and are included solely for academic discussion and commentary.
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3.2. Experimental Stimuli

Based on the market survey and previous literature, six experimental stimuli were
developed using corrugated cardboard mailing boxes corresponding to China Post Carton
No. 9 (195 x 105 x 135 mm). Package dimensions were identical across all conditions. A
fictitious cosmetic brand, You Face, was created to minimize the influence of participants’
familiarity with existing brands. Its logo incorporated both Chinese and English text,
reflecting the predominant pattern identified in the market survey. The logo design is
presented in Figure 3.

Figure 3. Design of the fictitious “You Face” brand logo. Note. The Chinese characters “4 #l” are the
Chinese-language name of the fictitious brand “You Face”.

The six stimuli formed a 2 (opening mechanism: tool-assisted opening vs. hand-
opening) x 3 (visual configuration: V1, V2, and V3) fully within-subjects design, in which all
41 participants evaluated all six conditions. V1 consisted of an unprinted box in the natural
color of corrugated cardboard, with no brand logo or other brand-related information. V2
consisted of a box in the natural color of corrugated cardboard, with the You Face logo
printed in black using watermark printing. V3 consisted of a box with a fully black-printed
surface and the You Face logo presented in white using offset printing. These configurations
represented the specific combinations of brand identity information, printing approach,
and color used in the experiment.

The two opening mechanisms were crossed with the three visual configurations. Group
1, Group 2, and Group 3 combined tool-assisted opening with V1, V2, and V3, respectively;
Group 4, Group 5, and Group 6 combined hand-opening with V1, V2, and V3, respectively.
The six stimuli are presented in Figure 4, and their characteristics are summarized in Table 2.

Within the visual configurations, brand logo presence, printing approach, and color
were not independently manipulated. Although the condition without a brand logo also had
no printing, this correspondence did not eliminate the confounding between these attributes.
Comparisons involving V1 therefore reflect differences between complete visual configura-
tions rather than an isolated effect of brand logo presence. Likewise, V2 and V3 differed in
printing approach, background color, and logo color, so their comparison cannot isolate the
effect of printing technology. Accordingly, effects involving the visual configuration factor
are interpreted as differences between the specific packaging configurations tested.

https://doi.org/10.3390/jtaer21110399
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(a) Group 1 (b) Group 2 )

(c) Group 3 (d) Group 4
p p

(e) Group 5 (f) Group 6
Figure 4. The six experimental packaging stimuli.

Table 2. Characteristics of the six experimental packaging conditions.

Grou Opening Visual Brand Printing Visual
P Mechanism Configuration Logo Approach Appearance
Group 1 V1 Absent N/A Natural cardboard color; no printing
Group 2 Tool-as:?lsted V2 Present Wat'e rr_nark Natural cardboard color; black logo
opening printing
Group 3 V3 Present Offset printing Black background; white logo
Group 4 Vi Absent N/A Natural cardboard color; no printing
Group5  Hand-opening V2 Present Wat? rr.nark Natural cardboard color; black logo
printing
Group 6 V3 Present Offset printing Black background; white logo

Note. N/A = not applicable because the packaging was unprinted. V1-V3 combine brand logo
presence, printing approach, and color; these attributes were not independently manipulated.
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4. Methods
4.1. Participants

The study employed a 2 (opening mechanism) x 3 (visual configuration) fully within-
subjects design. Sample size requirements were evaluated separately for the two main
effects using the "ANOVA: Repeated measures, within factors” procedure in G*Power 3.1.
For each main effect, the calculations were based on participant-level scores averaged across
the levels of the other factor. Assuming a medium effect size (f = 0.25), a significance level
of 0.05, a target power of 0.80, a correlation of 0.50 among these repeated measures, and a
nonsphericity correction of € = 1, the required sample sizes were 34 participants for the
opening mechanism main effect and 28 participants for the visual configuration main effect.
The larger estimate indicated a minimum required sample size of 34 participants under the
specified assumptions. The final sample comprised 41 participants, all of whom evaluated
all six conditions, exceeding this requirement. These calculations concern the two main
effects under the specified assumptions and do not establish adequate power for interaction
effects, indirect effects, or all multiplicity-adjusted tests.

The study was conducted in Ningbo, Zhejiang Province, China, between April and
May 2025. A total of 41 participants (25 females and 16 males) were recruited through con-
venience sampling from Ningbo University and the surrounding community. Participants
ranged in age from 18 to 40 years (M = 23.68, SD = 4.14).

Only individuals with prior experience purchasing cosmetics through e-commerce
platforms were eligible to participate. Participants also reported their online cosmetics
purchasing frequency, preferred brands, product categories, and typical spending levels
to further characterize the sample. All participants provided informed consent prior to
participation and completed the study voluntarily.

4.2. Questionnaire Design

The questionnaire assessed four constructs after participants opened each package:
perceived opening fluency (FL), perceived product quality (PQ), perceived brand image
(BI), and purchase intention (PI). Perceived opening fluency was assessed using a single
seven-point semantic differential item concerning the actual opening experience. The item
draws on the subjective-ease approach to fluency measurement discussed by Labroo and
Lee [59], while applying it to physical interaction with packaging rather than advertisement
processing. The administered wording and response anchors are reported in Table A1.

Perceived product quality was assessed using five items adapted from Dodds et al. [67],
referring to the product enclosed in the packaging rather than the packaging itself. Per-
ceived brand image was assessed using three items selected and adapted from the brand
image measure reported by Godey et al. [68], addressing the brand’s industry leadership,
experience, and customer orientation. PQ and Bl scores were calculated as the means of
their five and three items, respectively.

Purchase intention was assessed using a single item asking participants how will-
ing they were to purchase products from the brand using the packaging. It represents
consumers’ stated willingness to purchase the brand’s products after experiencing the pack-
aging. The single item provides a focused assessment of this specific purchase intention
rather than a broader measure of purchasing behavior.

All items used seven-point response scales with item-specific endpoints. The brand
image items ranged from strongly disagree to strongly agree, whereas the product quality
items used endpoints appropriate to the attribute being evaluated. Purchase intention
ranged from very unwilling to very willing. Higher scores indicated more favorable evalua-
tions. The complete measurement items and response anchors are presented in Appendix A,
Table Al.
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Internal consistency was assessed separately for each packaging condition. Cronbach’s
« ranged from 0.860 to 0.954 for perceived product quality and from 0.841 to 0.962 for
perceived brand image. Each analysis included all 41 participants. Condition-specific
coefficients are reported in Appendix A, Table A2. Internal consistency was not assessed
for the single-item measures of perceived opening fluency and purchase intention.

4.3. Procedure

The experiment was conducted in a classroom at Ningbo University with all partici-
pants under the same lighting and temperature conditions. Participants entered the room
individually. Each participant was assigned a computer-generated random sequence for
opening and evaluating the six packaging conditions. The presentation order was recorded
for each participant. Linear mixed models assessed presentation-position effects for each
outcome, with packaging condition and presentation position (1-6) as categorical fixed
effects and a participant-specific random intercept. Models with and without presentation
position were fitted using maximum likelihood and compared using likelihood-ratio tests.
The four position-effect tests formed a separate Holm-adjusted family. These analyses were
performed in Python 3.12.14 using NumPy 2.3.5 and SciPy 1.17.0.

All six packaging conditions represented the same fictitious brand, “You Face,” as
identified in standardized verbal instructions provided to all participants. Thus, participants
knew which brand they were evaluating even in the V1 conditions, where no logo or other
brand information appeared on the packaging. Each package contained an identical 50 g
calibration weight rather than a cosmetic product; the weight was visible after the package
was opened.

Before the experiment, participants received a detailed description of its purpose
and procedures. The anonymity and voluntary nature of participation were emphasized,
and participants were informed that they could withdraw at any time. After signing the
experimental information form, participants observed and opened the six packages one at
a time in their assigned random sequence.

After opening each package, participants first completed a word association (WA)
task. Specifically, they were asked to write down the first three words, thoughts, feelings, or
associations that came to mind after interacting with the packaging. This task was designed
to capture participants’ spontaneous cognitive and emotional responses to the packaging
and its design attributes [19,69-72].

Following the word association task, participants completed a questionnaire measuring
perceived opening fluency, perceived product quality, perceived brand image, and purchase
intention. After completing the evaluations for all six packaging conditions, participants
completed a demographic questionnaire that collected information on their gender, age,
education level, online cosmetics purchasing frequency, preferred cosmetics brands, product
categories purchased, and typical spending levels.

5. Results
5.1. Analysis of Word Association Results

The free word association task yielded 732 responses across the six packaging con-
ditions. Before data organization and coding, all 18 responses from one participant were
excluded because of their highly repetitive pattern across conditions. The participant pro-
vided the same triplet—"convenient, troublesome, happy”—for the first two conditions,
while “troublesome” and “happy” accounted for 11 of the 18 responses.

The qualitative analysis therefore included 714 responses from 40 participants. This
corresponded to an average of 2.98 responses per participant per condition, indicating that
the stimulus materials effectively elicited spontaneous semantic responses. The exclusion
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applied only to the word association analysis; all 41 participants were retained in the
questionnaire analyses.

Out of a total of 714 elicited words, 444 (62.18%) were unique, and 25 (5.63%) were
mentioned by at least four respondents. The most frequently cited words were: common
(66 times), high quality (58 times), easy to open (56 times), concise (38 times), and re-
liable (33 times). Prior research suggests that the frequency of cited words is positively
associated with the salience or importance of the underlying concept in consumers’ mental
representations [73].

5.1.1. Semantic Categorization of Word Associations

Words and phrases with different lexical forms can express similar meanings. The 444
distinct words or phrases were therefore independently coded into semantic categories by
three researchers. Differences in classification were discussed until consensus was reached,
resulting in 48 categories. Complete item-level pre-consensus coding records were not
retained in a form that allowed the three researchers’ classifications to be reliably aligned.
Consequently, pre-consensus intercoder agreement could not be calculated, limiting the
assessment of coding reproducibility. Table 3 presents examples of the words and phrases
assigned to each category. Category frequencies across the six packaging conditions were
subsequently examined using simple correspondence analysis (Figure 5).

Table 3. Examples of words grouped into the same category by triangulation.

Categories

Words

Easy to open

Convenient, easy to remove, convenient, efficient, good to remove, good to unseal, good to
tear, very easy, simple, easy, easy, simplicity, opening way more friendly, can be opened at
any time immediately, fast, zipper easy to open, easily...

Packaging is more general, packaging is common, more common, more casual, not special,

Normal material is common, product quality is general, routine, common, commonly used, much
the same, is popular, typical, very common, may be commonly used brands...
Better packaging, tightly packed, better than the last one, nice touch, waterproof, water

Textured resistant, feels like a great thing, high quality, smooth, works well, thicker, sturdy, better
packaging, sturdy, drop resistant, durable...

Cleanly Board square, clean wraps, square, clean, clean but not so clean, neat, regular, clean box,

slightly neat tape, neat typography, neat, tidy, order...

Internal products

MUIJI feeling, get things, rich, Huagiangbei, cleansing products, cleansing foam, gift, inside
the foam paper beauty products, cream, men’s special...

The first two dimensions of the correspondence analysis accounted for 71.99% of the
total inertia (44.97% and 27.02%, respectively; Figure 5). The map showed differences in
the semantic profiles of the six packaging conditions. Groups 1 and 4, which shared the un-
branded, unprinted configuration V1, were positioned on the negative side of Dimension 1.
However, they were separated along Dimension 2. Group 1 occupied the upper-left region,
where descriptors such as ordinary, skeptical, shipping box, and tools required were plotted.
Group 4 occupied the lower-left region, alongside a different set of descriptors, including
no brand logo, no eye-catching, and curious. Opening-related categories, including easy to
open and no tools required, also appeared in the lower portion of the map. This distribution
suggests that the associations elicited by the two V1 conditions differed in content rather
than representing uniformly neutral or negative evaluations.
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Figure 5. Simple correspondence analysis of 48 different categories obtained by triangulation.

Groups 3 and 6, which shared the offset-printed configuration V3, were positioned
relatively close together on the positive side of Dimension 1. This region contained descrip-
tors related to visual presentation, branding, and value, including eye-catching, with brand
logo, color, aesthetic, high-level, and expensive. Their placement suggests a visual- and
brand-oriented semantic profile, although individual descriptors did not all convey the same
evaluative meaning. Groups 2 and 5, representing the watermark-printed configuration
V2, occupied more central positions. Group 2 lay near the reliable category, while Group 5
was close to the origin. These central positions should not be interpreted as evidence of
neutral or balanced evaluations. Overall, the map provides an exploratory description of
the association patterns across conditions; the regional patterns should not be treated as
direct measures of association strength between individual conditions and categories.

The association with clean should be interpreted in the context of the experimental
setting. Because the packaging stimuli were prepared under laboratory conditions rather
than collected after actual logistics transportation, they appeared cleaner than packages
typically received by consumers. Consequently, the frequent occurrence of this association
may partly reflect the characteristics of the experimental materials. Nevertheless, the
emergence of clean as a recurring descriptor suggests that cleanliness remains a salient
aspect of consumers’ perceptions of e-commerce packaging. This interpretation is consistent
with previous research showing that cleanliness is an important consideration in consumers’
evaluations of packaging design [74].

Overall, the correspondence map suggests that the six packaging conditions elicited
different patterns of spontaneous associations involving appearance, opening experience,
and quality-related impressions. These patterns provide an exploratory account of partici-
pants’ initial responses to the packaging stimuli. This finding is consistent with previous
research showing that variations in packaging shape, color, and other design elements can
elicit distinct consumer associations and sensory expectations [69,71].

5.1.2. Grouping of Different Categories by Generic Dimensions

To obtain a higher-level semantic structure, the 48 categories identified in the previous
stage were further integrated into broader conceptual dimensions through triangulation.
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Three independent coding procedures were carried out, and the final classification was es-
tablished through consensus among the researchers. This process resulted in nine semantic
dimensions: opening experience (e.g., easy to open, difficult to open, tool-assisted open-
ing, unpacking), visual perception (e.g., aesthetics, neatness, eye-catching, color), brand
and identity recognition (e.g., branding, branded packaging, product source), quality and
structural perception (e.g., texture, integrity, poor quality, lightweight), functionality and
practicality (e.g., express box, environmental friendliness, repurchase), user care (e.g., con-
sideration of user needs, need for improvement), emotional and psychological perception
(e.g., worry, calmness, urgency, happiness), perceived value (e.g., high-end, premium,
cost-effective), and innovation and uniqueness (e.g., innovative, novel, distinctive).

For the frequency summary presented in Figure 6, only terms mentioned by at least
four distinct participants were retained, yielding 566 mentions across the six packaging
conditions. These associations were summarized across nine broader semantic dimensions
to facilitate comparison of the conditions’ semantic profiles. Percentages were calculated
using the 566 retained mentions as the denominator. Visual perception was the most
frequently mentioned dimension, accounting for 195 mentions (34.5%).
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Figure 6. Frequency of each express package stimulus dimension in the word association test with six
express packages as stimuli. 1 = Opening experience, 2 = Visual perception, 3 = Brand and identity
recognition, 4 = Quality and structural perception, 5 = Functionality and practicality, 6 = User care,
7 = Emotional and psychological perception, 8 = Perceived value, and 9 = Innovation and uniqueness.

(1) Visual perception was the most frequently mentioned dimension, accounting for
195 mentions (34.5% of the total word frequency). This indicates that participants” spon-
taneous associations were strongly oriented toward the visual presentation of packaging,
including color, design, aesthetics, and visual attractiveness. The positive associations
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observed in Groups 1 and 2 indicate that, even when the underlying package structure
remains conventional, optimizing visual attributes can still contribute to favorable con-
sumer evaluations. This finding is consistent with the conclusions of numerous existing
studies [11,75,76].

(2) Opening experience constituted the second most prominent dimension of differen-
tiated recognition, totaling 96 mentions across the six groups. The marked concentration
of mentions in Group 4 (25) and Group 1 (19) demonstrates that opening mechanisms
serve as a highly salient visual and tactile focal point in consumer perception. While prior
research has established that opening design significantly influences functional satisfaction
during user interaction [30,31], these findings further extend the understanding of opening
mechanisms by highlighting their broader role in shaping consumer engagement.

(3) Emotional and psychological responses captured key brand affinity mechanisms,
with 82 total mentions across groups. Group 4 generated the highest frequency (21 men-
tions); however, the absence of brand identity and printing information induced significant
cognitive intrigue (7 confusion, 3 curiosity) despite its intuitive hand-opening method. In
contrast, Group 5 (16 mentions), combining hand-opening with present brand identity and
watermark printing, elicited the most stable positive feedback, heavily weighted toward
reliability (9 mentions). Groups 2 and 3 each recorded 14 mentions, including references to
reliability and anticipation. Together, these responses suggest that participants’ impressions
extended beyond the physical opening experience to feelings and expectations concerning
the packaging and its contents. This aligns with Ampuero and Vila [61], who demonstrated
that explicit graphic cues and surface printing on packaging play a decisive role in conveying
product positioning and fostering brand trust.

(4) Quality and structural perceptions represented a critical evaluative dimension with
77 total mentions, heavily weighted toward “high quality” (58 mentions). The data reveals
that visual surface treatments directly shape inferred structural reliability: baseline groups
without brand cues or printing yielded the lowest scores (Group 4: 5; Group 1: 3), whereas
groups featuring offset printing and present brand identity achieved the highest evaluations
(Group 6: 25; Group 3: 20). This pattern suggests that quality-related impressions featured
more prominently in participants’ spontaneous responses to V3 than to V1. This finding is
consistent with previous research showing that higher-quality packaging appearance can
serve as an extrinsic cue that enhances consumers’ perceptions of packaging quality, which
subsequently contributes to more favorable evaluations of the product and brand [22,77].

(5) Secondary Dimensions and Performance Deficiencies: In contrast to the dominant
evaluative dimensions, the remaining categories registered notably low cognitive salience,
including brand and identity recognition (42 mentions), perceived value (19 mentions),
user care (with Group 2 highest at 9 mentions), as well as functional utility and innovation
(each receiving 12 mentions). This collective weakness indicates that the experimental pack-
aging stimuli currently lack sufficient value differentiation, functional distinctiveness, and
empathetic consideration of user needs. Furthermore, the diffuse evaluations of perceived
value—which failed to focus on specific package attributes—reflect a general underperfor-
mance in conveying premium brand identity. These findings highlight crucial design gaps
in contemporary e-commerce packaging, suggesting that future innovations must extend
beyond visual and mechanical optimization to incorporate empathetic details, functional
utility, and a clear brand value proposition.

The correspondence analysis results (Figure 7) indicate that the two dimensions to-
gether account for 79.28% of the total inertia. Dimension 1 (49.40%) differentiates higher-
order brand and value perceptions (primarily associated with Group 6) from lower-order
functional and sensory experiences (mainly related to tool-assisted-opening packaging).
Dimension 2 (29.88%) further distinguishes user care and opening experience (closely
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associated with Group 4) from functionality (linked to Group 1, Group 2, and Group 3).
Overall, packaging that can be opened directly by hand is more strongly associated with
higher-level consumer perceptions, whereas packaging that requires tool-assisted opening
is largely confined to functionality and basic sensory attributes. These findings also provide
a semantic basis for understanding how packaging characteristics influence subsequent
consumer evaluations and behavioral intentions.
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Figure 7. Correspondence analysis of the nine semantic dimensions across the six packaging condi-
tions. Dimension 1 and Dimension 2 explain 49.40% and 29.88% of the total inertia, respectively.

5.2. Data Analysis

Separate 2 x 3 repeated-measures ANOVAs were conducted for the four outcomes,
with opening mechanism and visual configuration as within-subject factors, using Type
III sums of squares. Mauchly’s test assessed sphericity for visual configuration and its
interaction with opening mechanism; Greenhouse-Geisser corrections were applied when
sphericity was violated. Effect sizes were reported as partial eta squared. Holm adjustment
was applied across the 12 omnibus tests. Estimated marginal mean comparisons were
averaged across the other factor, with Bonferroni adjustment applied separately to the three
visual configuration comparisons within each outcome. Descriptive statistics for the four
outcomes across the six packaging conditions are presented in Table 4.

After accounting for packaging condition, no significant overall presentation-position
effects were detected for any of the four outcomes (all unadjusted ps > 0.288; all Holm-
adjusted ps = 1.000; Table A3).
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Table 4. Descriptive statistics for the four outcomes across the six packaging conditions.
Condition  Opening Mechanism Visual PLM(SD) PQ,M(SD) BIL M (SD) FL, M (SD)
P & Configuration ’ ! ’ ’
Group 1 Tool-assisted opening Vi 3.51 (1.42) 3.97 (1.31) 2.83 (1.44) 4.71 (1.87)
Group 2 Tool-assisted opening V2 4.76 (1.18) 4.82 (1.02) 4.12 (1.55) 4.98 (1.57)
Group 3 Tool-assisted opening V3 5.29 (1.03) 5.31 (0.79) 4.98 (1.08) 5.24 (1.48)
Group 4 Hand-opening \%! 446 (1.31) 4.59 (1.05) 4.03 (1.39) 5.61 (1.69)
Group 5 Hand-opening V2 5.66 (1.06) 5.57 (0.91) 5.30 (1.14) 5.95 (1.30)
Group 6 Hand-opening V3 6.12 (0.84) 5.89 (0.72) 5.75 (0.95) 6.00 (1.30)
Note. N = 41; all participants evaluated all six conditions. Values are means (SDs) on seven-point
scales. PI = purchase intention; PQ = perceived product quality; BI = perceived brand image;
FL = perceived opening fluency. V1-V3 are defined in Table 2.
5.2.1. Effects of Opening Mechanisms
Opening mechanism had a significant main effect on all four outcomes after Holm
adjustment across the 12 omnibus tests (Table 5). Averaged across the three visual config-
urations, purchase intention for the brand’s products was higher when the e-commerce
packaging could be opened by hand than when it required a tool (M = 5.415 vs. 4.520),
F(1, 40) = 32.002, Holm-adjusted p < 0.001, n; = 0.444. The estimated marginal mean
difference was 0.894 (95% CI [0.575, 1.214]; Table 6).
Table 5. Results of the 2 x 3 repeated-measures ANOVAs across four outcomes.
Outcome Effect F df; df, Holm-Adjusted p Partial n?
PI Opening mechanism 32.002 1 40 <0.001 0.444
PI Visual configuration 62.057 2 80 <0.001 0.608
PI Opening mechanism x Visual configuration 0.093 2 80 1.000 0.002
PQ Opening mechanism 26.505 1 40 <0.001 0.399
PQ Visual configuration 60.414 2 80 <0.001 0.602
PQ Opening mechanism x Visual configuration 0.290 2 80 1.000 0.007
BI Opening mechanism 37.755 1 40 <0.001 0.486
BI Visual configuration 78.785 2 80 <0.001 0.663
BI Opening mechanism x Visual configuration 1.557 2 80 0.869 0.037
FL Opening mechanism 7.994 1 40 0.036 0.167
FL Visual configuration 7.759 1.671 66.846 0.011 0.162
FL Opening mechanism x Visual configuration 0.556 2 80 1.000 0.014

Note. Holm adjustment covered the 12 omnibus tests. For the visual configuration effect on FL, degrees
of freedom and p values were Greenhouse-Geisser-corrected before Holm adjustment. Outcome
abbreviations are defined in Table 4.

The hand-opening condition also elicited higher perceived product quality (M = 5.351
vs. 4.698), F(1, 40) = 26.505, Holm-adjusted p < 0.001, ?]; = 0.399, and more favorable
perceived brand image (M = 5.027 vs. 3.978), F(1, 40) = 37.755, Holm-adjusted p < 0.001,
1% = 0.486, than the tool-assisted opening condition. Perceived opening fluency was likewise
higher in the hand-opening condition (M = 5.854 vs. 4.976), F(1, 40) = 7.994, Holm-adjusted
p = 0.036, n; = 0.167. The corresponding estimated marginal mean differences and confi-
dence intervals are presented in Table 6. These findings support Hla-H1d: compared with
tool-assisted opening, hand-opening elicited higher perceived opening fluency, perceived
product quality, and purchase intention, as well as a more favorable perceived brand image.
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Table 6. Pairwise comparisons of estimated marginal means for opening mechanisms and visual
configurations.

Outcome Contrast Mean Difference 95% CI 4
PI Hand-opening-tool-assisted opening 0.894 [0.575,1.214] <0.001
PI V2-V1 1.220 [0.827,1.612] <0.001
PI V3-V1 1.720 [1.270,2.169] <0.001
PI V3-V2 0.500 [0.159, 0.841] 0.002
PQ Hand-opening-tool-assisted opening 0.654 [0.397, 0.910] <0.001
PQ V2-V1 0.912 [0.602, 1.222] <0.001
PQ V3-V1 1.320 [0.968, 1.671] <0.001
PQ V3-V2 0.407 [0.155, 0.660] 0.001
BI Hand-opening- tool-assisted opening 1.049 [0.704, 1.394] <0.001
BI V2-Vi 1.280 [0.881,1.680] <0.001
BI V3-V1 1.935 [1.510, 2.360] <0.001
BI V3-V2 0.654 [0.307, 1.002] <0.001
FL Hand-opening—-tool-assisted opening 0.878 [0.250, 1.506] 0.007
FL V2-V1 0.305 [—0.015, 0.625] 0.067
FL V3-V1 0.463 [0.124, 0.802] 0.004
FL V3-V2 0.159 [—0.066, 0.383] 0.255

Note. CI = confidence interval. Differences are first minus second condition, averaged across the
other factor. Visual comparisons were Bonferroni-adjusted within each outcome; the single opening
comparison was unchanged. Outcome abbreviations are defined in Table 4.

5.2.2. Effects of Visual Configurations

Visual configuration had significant main effects on purchase intention, F(2, 80) = 62.057,
n; = 0.608; perceived product quality, F(2, 80) = 60.414, 1’]; = 0.602; and perceived brand
image, F(2, 80) = 78.785, n; = 0.663. All three effects remained significant after Holm
adjustment across the 12 omnibus tests (all Holm-adjusted ps < 0.001; Table 5).

Averaged across the two opening mechanisms, these three outcomes showed a consis-
tent ordering, with the highest ratings for V3, followed by V2 and V1. Bonferroni-adjusted
pairwise comparisons indicated significant differences between all three pairs of configu-
rations for each outcome (Table 6). Relative to V1, V2 yielded higher purchase intention,
perceived product quality, and perceived brand image, with estimated marginal mean dif-
ferences of 1.220, 0.912, and 1.280, respectively (all Bonferroni-adjusted ps < 0.001). These
findings support H2a-H2c, indicating that V2 elicited higher perceived product quality, a
more favorable perceived brand image, and higher purchase intention than V1. V3 also
yielded higher ratings than V2 for purchase intention (mean difference = 0.500, Bonferroni-
adjusted p = 0.002), perceived product quality (mean difference = 0.407, Bonferroni-adjusted
p = 0.001), and perceived brand image (mean difference = 0.654, Bonferroni-adjusted
p < 0.001). These findings support H3a-H3c, indicating that V3 elicited higher perceived
product quality, a more favorable perceived brand image, and higher purchase intention
than V2. Comparisons between V3 and V1 were significant for all three outcomes (all
Bonferroni-adjusted ps < 0.001).

The main effect of visual configuration on perceived opening fluency was also signifi-
cant following Greenhouse-Geisser correction and Holm adjustment, F(1.671, 66.846) = 7.759,
Holm-adjusted p = 0.011, 11;27 = 0.162. Bonferroni-adjusted pairwise comparisons, however,
indicated a significant difference only between V3 and V1, with higher ratings for V3 (mean
difference = 0.463, 95% CI [0.124, 0.802], Bonferroni-adjusted p = 0.004). Neither the V2-V1
comparison nor the V3-V2 comparison reached statistical significance (Bonferroni-adjusted
ps = 0.067 and 0.255, respectively; Table 6).
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These findings reflect differences among the specific visual configurations tested. Be-
cause brand information, printing approach, and color were not independently manipulated,
the observed differences cannot be attributed to the independent effect of any single feature.

5.2.3. Within-Subject Mediation Analyses

Single-mediator analyses were conducted first, followed by parallel mediation analyses
examining the mediators simultaneously. All models used MEMORE 3.0, Model 1, with
purchase intention (PI) as the outcome. The opening mechanism contrast was defined as
hand-opening — tool-assisted opening, using scores averaged across the three visual config-
urations. The visual configuration contrasts were V2-V1, V3-V2, and V3-V1, using scores
averaged across the two opening mechanisms. Both sets of analyses used 50,000 participant-
level percentile bootstrap resamples. The nine indirect effects in each set formed a separate
Bonferroni-adjusted family, with a confidence level of approximately 99.4% for each interval
(familywise a0 = 0.05).

In the nine single-mediator models, each outcome difference score was regressed on the
selected mediator’s difference score and its mean-centered average across the two compared
conditions. For the opening mechanism contrast, the adjusted intervals excluded zero for
perceived product quality (indirect effect = 0.5635, CI [0.2080, 1.0999]) and perceived brand
image (indirect effect = 0.6463, CI [0.2317, 1.2102]). The indirect effect through perceived
opening fluency was 0.1665; its unadjusted 95% interval excluded zero, but its adjusted
interval included zero, CI [—0.0240, 0.6249]. For all three visual configuration contrasts, the
adjusted intervals excluded zero for both perceived product quality and perceived brand
image. Overall, eight of the nine single-mediator indirect effects met the adjusted criterion
(Table 7).

Table 7. Indirect effects from within-subject single-mediator analyses.

Bonferroni-Adjusted

Contrast Mediator  Indirect Effect  BootSE 95% Bootstrap CI B
ootstrap CI

Hand-opening—tool-assisted opening FL 0.1665 0.1189 [0.0148, 0.4643] [—0.0240, 0.6249]
Hand-opening-tool-assisted opening PQ 0.5635 0.1601 [0.2964, 0.9222] [0.2080, 1.0999]
Hand-opening—tool-assisted opening BI 0.6463 0.1730 [0.3480, 1.0320] [0.2317,1.2102]

V2-V1 PQ 0.7927 0.2258 [0.3578, 1.2363] [0.2008, 1.4386]

V2-V1 BI 0.8927 0.2084 [0.4466, 1.2665] [0.2593, 1.4535]

V3-V2 PQ 0.4183 0.1177 [0.2066, 0.6657] [0.1366, 0.7931]

V3-V2 BI 0.4356 0.1256 [0.2071, 0.6993] [0.1257, 0.8252]

V3-V1 PQ 1.2369 0.2787 [0.7633, 1.8529] [0.5854, 2.1511]

V3-V1 BI 1.5614 0.2810 [1.0168,2.1165] [0.8058, 2.3548]

Note. Effects are unstandardized; each row represents a separate single-mediator model. BootSE =
bootstrap standard error; CI = confidence interval. Percentile bootstrap CIs were Bonferroni-adjusted
across nine indirect effects as a family separate from Table 8 (confidence level = 99.4%). Unadjusted
95% ClIs are shown for comparison.

Four parallel mediation models were estimated: one for the opening mechanism
contrast and one for each of the three pairwise visual configuration contrasts. Perceived
opening fluency, perceived product quality, and perceived brand image were entered
simultaneously in the opening mechanism model; perceived product quality and perceived
brand image were entered simultaneously in each visual configuration model. Each outcome
regression included the mediator difference scores and their mean-centered average scores.
For the opening mechanism contrast, the specific indirect effect through perceived product
quality was positive, and its adjusted interval excluded zero (indirect effect = 0.5111,
BootSE = 0.1942, CI [0.0798, 1.2451]). The corresponding intervals included zero for
perceived opening fluency and perceived brand image. All six specific indirect-effect
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intervals for the three visual configuration contrasts included zero (Table 8). In the parallel
mediation models, H4b received partial support: the adjusted interval excluded zero for
the opening mechanism contrast through perceived product quality, but included zero
for all three visual configuration contrasts. H4a and H4c were not supported under the
multiplicity-adjusted criterion.

Table 8. Specific indirect effects from four within-subject parallel mediation models.

Bonferroni-Adjusted

Contrast Mediator Indirect Effect BootSE Bootstrap CI
Hand-opening-Tool-assisted opening FL 0.1302 0.0821 [—0.0083, 0.4729]
Hand-opening—Tool-assisted opening PQ 0.5111 0.1942 [0.0798, 1.2451]
Hand-opening-Tool-assisted opening BI 0.0373 0.2310 [—0.7497, 0.6240]

V2-V1 PQ 0.3082 0.2644 [—0.1479, 1.3791]
V2-V1 BI 0.6454 0.2863 [—0.3715, 1.2925]
V3-v2 PQ 0.3136 0.1389 [—0.0529, 0.8378]
V3-V2 BI 0.1376 0.1477 [—0.3876, 0.5723]
V3-V1 PQ 0.3937 0.2857 [—0.3175, 1.3541]
V3-V1 BI 1.2710 0.4279 [—0.0695, 2.4613]

Note. Effects are unstandardized. BootSE = bootstrap standard error; CI = confidence interval.
Percentile bootstrap CIs were Bonferroni-adjusted across the nine specific indirect effects as a family
separate from Table 7 (confidence level = 99.4%).

Comparison across model specifications indicated that the opening mechanism indirect
effect through perceived product quality met the adjusted criterion in both specifications,
whereas the effect through perceived opening fluency met it in neither. The remaining
seven indirect effects met the criterion in the single-mediator models but not in the parallel
models. These models estimate different conditional associations: each single-mediator
model includes only the selected mediator’s difference and average scores, whereas each
parallel model also includes those of the other mediators. A difference in whether intervals
exclude zero does not establish a statistically significant difference between the estimates
from the two model specifications.

Mediator inclusion was not determined by the single-mediator results. The two families
were adjusted separately and therefore do not provide joint familywise error control at 0.05
across both sets of analyses. The findings concern statistical indirect associations and do
not establish causal or complete mediation. Intervals containing zero do not demonstrate
the absence of an indirect effect. The visual contrasts compare the packaging configurations
as tested and cannot isolate the effects of brand information, printing approach, or color.

6. Discussion

This study systematically examined consumer responses to opening mechanisms and
visual configurations incorporating brand logo information and printing approaches in
cosmetic e-commerce packaging. Specifically, it investigated differences in perceived open-
ing fluency, perceived product quality, perceived brand image, and purchase intention,
together with the proposed indirect associations linking packaging conditions to purchase
intention. Packaging that could be opened by hand received more favorable evaluations
across all four outcomes than packaging requiring a tool. For the visual configurations, the
branded, watermark-printed configuration (V2) received higher ratings of perceived prod-
uct quality, perceived brand image, and purchase intention than the unbranded, unprinted
configuration (V1), while the offset-printed configuration (V3) received higher ratings on
these three outcomes than V2. These comparisons concern the combinations of brand logo
information, printing approach, and color presented in the experiment. Taken together,
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the findings contribute to the contextual application of the S-O-R framework and extend
general packaging research to the domain of cosmetic e-commerce packaging.

First, the word association findings help contextualize the differences observed in the
questionnaire ratings. Visual perception was the most frequently mentioned dimension,
accounting for 195 of the 566 retained mentions. Quality and structural associations were
also more frequent for V3 (Groups 3 and 6) than for V1 (Groups 1 and 4). Alongside
these spontaneous associations, the questionnaire results showed higher perceived product
quality, perceived brand image, and purchase intention for V3 than for V2, and for V2 than
for V1. Together, the findings suggest that participants attended to packaging appearance
and drew quality-related impressions from the configurations presented. This interpretation
connects with the role of packaging cues in consumer evaluation discussed by Silayoi and
Speece [51] and Orth and Malkewitz [22]. The word associations provide context for the
rating differences, although they do not establish the psychological process underlying
those differences.

Second, the findings highlight the relevance of the opening experience to consumers’
responses to cosmetic e-commerce packaging. Participants reported higher perceived
opening fluency when the packaging could be opened by hand than when it required a
tool. References to opening ease and difficulty in the word association task further indicate
that this experience featured in participants” spontaneous impressions. These findings
can be interpreted in light of the broader proposition that experienced ease may inform
evaluation [58], although physical opening ease differs from the perceptual processing
addressed in that literature. Although hand-opening elicited higher perceived opening
fluency, the indirect effect through perceived opening fluency was not supported after
Bonferroni adjustment in either the single-mediator or parallel mediation models. The
findings therefore support the perceived ease of hand-opening, while leaving its proposed
indirect association with purchase intention unresolved.

The visual configuration findings bring together brand-related information and printed
presentation as aspects of consumers’ evaluations of cosmetic e-commerce packaging.
Compared with the unbranded, unprinted configuration V1, the branded, watermark-
printed configuration V2 elicited higher perceived product quality, perceived brand image,
and purchase intention. These evaluations were further enhanced in V3, which presented a
white logo on a black background using offset printing. The progression from V1 to V2
and V3 suggests that the combinations of brand information and visual presentation were
relevant to how participants evaluated the enclosed product and its brand. This aligns
closely with Underwood’s [65] “packaging is the brand” perspective.

Because the study used a fictitious brand, perceived brand image scores should be
interpreted as initial brand impressions inferred from the packaging in the experimental
context. Ratings of market leadership, industry experience, and customer orientation reflect
participants’ inferences rather than evaluations grounded in prior brand knowledge or
evidence of the brand’s actual performance. Whether these responses would also occur for
familiar brands remains unclear. Future research could examine how consumers’ existing
brand knowledge shapes their responses to the same packaging configurations.

The mediation analyses suggest that perceived product quality may help explain
the association between opening mechanism and purchase intention. For this contrast,
its specific indirect effect remained positive and met the Bonferroni-adjusted criterion
when perceived opening fluency and perceived brand image were included in the same
model. Although hand-opening elicited higher perceived opening fluency, the indirect
effect through fluency did not meet the adjusted criterion in either the single-mediator or
parallel model. The indirect effect through perceived brand image met the criterion when
examined separately, but not in the parallel model.
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For the three visual configuration contrasts, the indirect effects through perceived
product quality and perceived brand image met the adjusted criterion in the single-mediator
models, but not when both mediators were included simultaneously. Thus, the parallel
mediation analyses supported a specific indirect association through perceived product
quality for opening mechanism, while the individual roles of product quality and brand
image in the visual comparisons remained uncertain.

6.1. Theoretical Contributions

The theoretical contributions of this paper are primarily reflected in the following
aspects:

(1) Existing research has primarily focused on product packaging in retail set-
tings [5,78-80], whereas e-commerce packaging has received comparatively limited schol-
arly attention. By extending the research perspective to e-commerce packaging, this study
broadens the scope of packaging research and highlights the role of e-commerce packaging
as an important touchpoint in shaping consumer evaluations and brand-related responses.
In doing so, it contributes to the emerging literature on e-commerce packaging and provides
empirical evidence from the cosmetics industry.

(2) This study brings the subjective ease of physically opening packaging into the
discussion of fluency in consumer evaluation. Drawing on research on sensorimotor flu-
ency [81] and fluency in brand evaluation [59], this study considers how the subjective ease
of physically opening packaging may inform consumers’ evaluations in the e-commerce
context. Here, perceived opening fluency concerns the ease and effort involved in opening
the packaging. Participants rated hand-opening as more fluent than tool-assisted opening,
but the proposed indirect effect through perceived opening fluency did not receive support
after Bonferroni adjustment. The findings therefore distinguish a more fluent opening
experience from evidence that this experience explains purchase intention, helping clarify
the scope of fluency-based interpretations in cosmetic e-commerce packaging.

(3) This study contributes to the application of the S-O-R framework by examining
perceived opening fluency, perceived product quality, and perceived brand image within the
same opening mechanism model, and perceived product quality and perceived brand image
within each visual configuration model. Building on research linking packaging to consumer
evaluations and purchase-related outcomes [2,4,8,69], this approach assesses whether each
proposed indirect association receives support when the other mediators are considered
simultaneously. The parallel mediation analyses supported a specific indirect association
between opening mechanism and purchase intention through perceived product quality.
These findings suggest a role for evaluations of the enclosed product in understanding
responses to opening mechanism, while leaving the other proposed pathways unresolved.
They also qualify the interpretation of packaging as a means of communicating brand
meaning [65]: more favorable brand evaluations do not, by themselves, establish a distinct
indirect pathway to purchase intention.

(4) This study contributes to the contextual application of the S-O-R framework [82]
by examining consumers’ evaluations of cosmetic e-commerce packaging after physical
interaction with it. Opening mechanism and visual configuration represent the external
stimuli, perceived opening fluency, perceived product quality, and perceived brand image
represent the proposed internal evaluations, and purchase intention represents the intended
behavioral response. This application directs attention to the unboxing stage of the e-
commerce experience and provides a basis for examining how packaging is evaluated
through both its physical use and visual presentation.
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6.2. Practical Contributions

The practical contributions of this paper are primarily reflected in the following aspects:

(1) The findings provide guidance for cosmetic companies evaluating e-commerce
packaging designs. Hand-opening is a promising design option, given its higher ratings of
perceived opening fluency, perceived product quality, perceived brand image, and purchase
intention relative to tool-assisted opening. For visual presentation, companies can use the
tested configurations as reference points: V3 received higher ratings of perceived product
quality, perceived brand image, and purchase intention than V2, which in turn received
higher ratings than V1. Within the configurations tested, packaging displaying a brand
logo through watermark or offset printing elicited more favorable product and brand
evaluations and higher purchase intention than unbranded, unprinted packaging. Such
design decisions reflect the broader role of packaging in communicating brand meaning
and shaping consumer impressions [22,82].

(2) The findings suggest that cosmetic companies should consider both the opening
experience and the visual presentation of e-commerce packaging. Participants perceived
hand-opening as more fluent than tool-assisted opening, supporting attention to the ease and
effort involved in accessing the enclosed product. Both branded, printed configurations—
V2 using watermark printing and V3 using offset printing—also received higher ratings
of perceived product quality, perceived brand image, and purchase intention than the
unbranded, unprinted configuration V1. Within the configurations tested, these results
suggest potential benefits from combining an accessible opening mechanism with a printed
presentation of brand information. By refining these design details and evaluating alterna-
tives through physical user testing, companies can aim to make the unboxing experience
smoother and more pleasant. The potential implications for shopping satisfaction, brand
trust, and longer-term emotional connections warrant further investigation, drawing on
relevant research on fluency and packaging evaluations [13,58].

6.3. Limitations and Future Research

Although this study provides evidence on consumer responses to cosmetic e-commerce
packaging, several limitations should be considered.

First, participants physically opened and evaluated the packaging under laboratory
conditions, but the stimuli had not undergone actual logistics transportation. Their cleanli-
ness and physical condition may therefore differ from those of packages received through
routine delivery. Future research should examine packaging after actual shipment to assess
whether the observed differences persist under everyday delivery and unboxing conditions.

Second, the visual configurations combined brand logo presence, printing approach,
and color. The comparisons therefore cannot isolate the independent contribution of any
one attribute. In particular, the V3-V2 comparison involved changes in printing approach,
background color, and logo color, while the V2-V1 comparison combined the introduction
of a brand logo with printing. Future experiments could vary these attributes independently
and include a wider range of colors, logo sizes, and layouts. Research could also examine
whether visual features that attract attention during unboxing help consumers identify
their packages at collection points.

Third, the study used a convenience sample of 41 participants recruited from Ningbo
University and the surrounding community in Ningbo, China. Participants’ limited de-
mographic and educational diversity, including the concentration of university students
and individuals with design education, restricts the generalizability of the findings to other
cosmetic e-commerce consumer populations. Future research should recruit participants
with more diverse demographic characteristics and educational backgrounds to assess
whether the findings extend to broader consumer groups.
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Fourth, purchase intention and perceived opening fluency were measured using single
items, which limit the breadth of construct coverage and do not permit assessment of internal
consistency. Perceived opening fluency captured the subjective ease and effort of physically
opening the packaging, rather than the ease of processing its visual information. Purchase
intention reflected participants’ stated willingness, after the opening task, to purchase
products from the brand using the packaging; it did not measure actual purchasing or
repurchase behavior. Future research could develop and validate broader measures of the
opening experience and examine whether the reported intentions correspond to subsequent
purchasing behavior.

Fifth, the suitability of the brand image items for a fictitious brand remains uncer-
tain. Although the ratings can be interpreted as packaging-induced impressions, items
concerning market leadership, industry experience, and customer orientation may not
adequately capture brand image formed upon initial exposure. This interpretation does not
establish the construct validity of the measure in this context. Future research could use
measures better suited to initial encounters with fictitious brands and further assess their
construct validity.

Sixth, the proposed mediators and purchase intention were assessed in the same
questionnaire after each package was opened. Together with the relatively small sample
size, this calls for cautious interpretation of the mediation findings, which indicate statistical
indirect associations rather than establish causal mediation.

7. Conclusions

This study examined consumer responses to cosmetic e-commerce packaging using a
2 x 3 fully within-subjects design, combining two opening mechanisms with three visual
configurations. The findings show that hand-opening elicited higher perceived opening
fluency, perceived product quality, perceived brand image, and purchase intention than
tool-assisted opening. For perceived product quality, perceived brand image, and purchase
intention, ratings were highest for V3, followed by V2 and V1. These visual comparisons
concern the tested combinations of brand logo information, printing approach, and color,
rather than the independent effects of these attributes.

The mediation analyses provided more limited support for the proposed indirect effects.
In the parallel mediation models, only the indirect effect of the opening-mechanism contrast
through perceived product quality met the Bonferroni-adjusted criterion. This indirect
effect was significant in both model specifications, whereas seven other indirect effects met
the adjusted criterion only in the single-mediator analyses. The indirect effect through
perceived opening fluency did not meet the adjusted criterion in either specification. These
findings distinguish differences in consumer evaluations from evidence for the proposed
explanatory pathways. They do not establish causal mediation, and the lack of adjusted
support for the remaining paths should not be interpreted as evidence that these indirect
associations are absent.

Future research could build on these findings by examining when and how perceived
opening fluency, perceived product quality, and perceived brand image relate to purchase
intention, using larger and more diverse samples and designs that separate these evaluations
over time. Studies incorporating actual logistics conditions and independently varying
packaging colors, materials, and brand logo design elements, such as typography and
layout, could further assess the ecological and external validity of the findings. Exploring
how parcel color supports identification at collection points would also extend this research
to practical aspects of the e-commerce experience.

Practically, this study provides empirical guidance for cosmetic brands seeking to opti-
mize express-packaging strategies. Consumers reported greater willingness to purchase the

https://doi.org/10.3390/jtaer21110399


https://doi.org/10.3390/jtaer21110399

J. Theor. Appl. Electron. Commer. Res. 2026, 21, 399 27 of 31

brand’s products when the packaging could be opened by hand rather than requiring a tool.
Packaging displaying a brand logo through either watermark or offset printing also elicited
higher purchase intention than unbranded, unprinted packaging within the configurations
tested. These findings suggest that ease of opening and the printed presentation of brand
information deserve attention in packaging development. They offer cosmetic brands, pack-
aging designers, and marketers guidance on how packaging design can support favorable
consumer evaluations and purchase intention.
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Appendix A. Measurement Items

Table A1. Measurement items and response anchors.

Construct Item Item Wording Response Anchors
1 = difficult, exhausting, and
Perceived opening fluency FL For you, opening this e-commerce package felt:  time-consuming; 7 = easy, relaxing, and
instantaneous

How trustworthy would you expect the

Perceived product quality Pl product enclosed in this package to be?

1 = very unreliable; 7 = very reliable

How would you expect the workmanship of

Perceived product quality PQ2 the product enclosed in this package to be?

1 = very poor; 7 = very good

How would you expect the quality of the

Perceived product quality PQs3 product enclosed in this package to be?

1 = very poor; 7 = very good

How reliable would you expect the product

Perceived product quality PQ4 enclosed in this package to be?

1 = very unreliable; 7 = very reliable

Perceived product quality PQ5 The product enclosed in this package appears 1 = strongly disagree; 7 = strongly

to be durable. agree
. . . . . . 1 = strongly disagree; 7 = strongly
Perceived brand image BI1 This brand is a leading cosmetics company. agree
. . . . . 1 = strongly disagree; 7 = strongly
Perceived brand image BI2 This brand has extensive experience. agree
. . . . . 1 = strongly disagree; 7 = strongly
Perceived brand image BI3 This brand is a customer-oriented company.

agree

How willing would you be to purchase
Purchase intention PI products from the brand using this 1 = very unwilling; 7 = very willing
e-commerce packaging?

Note. Items were administered in Chinese; English translations are provided here.
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Table A2. Internal consistency of the multi-item measures across packaging conditions.

Condition Opening Mechanism Visual Configuration PQ: Cronbach’s & BI: Cronbach’s &
Group 1 Tool-assisted opening V1 0.954 0.926
Group 2 Tool-assisted opening V2 0.947 0.962
Group 3 Tool-assisted opening V3 0.860 0.841
Group 4 Hand-opening Vi 0.878 0.873
Group 5 Hand-opening V2 0.892 0.883
Group 6 Hand-opening V3 0.878 0.883

Note. N = 41 per condition. PQ = perceived product quality (five items); BI = perceived brand image
(three items). Cronbach’s « was calculated separately for each condition.

Table A3. Tests of presentation-position effects.

Outcome Likelihood-Ratio x? df Unadjusted p Holm-Adjusted p
PI 6.196 5 0.288 1.000
PQ 1.038 5 0.959 1.000
BI 1.528 5 0.910 1.000
FL 3.179 5 0.672 1.000

Note. N = 41. Tests assessed overall presentation-position effects after accounting for packaging
condition and participant-level dependence. Holm adjustment covered the four tests. Condition-
specific carryover effects were not assessed.
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