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Abstract. Against the background of the high popularity of digital music, the sustainable value of
physical music products in the fan economy still needs to be explained in depth. Based on the use
of social media, this article distinguishes the depth of fans' social media engagement, and introduces
social motivation, emotional motivation and collection motivation as psychological mechanisms, and
systematically examines how the depth of engagement affects the purchase behavior of physical
music. On the basis of questionnaire data, PCA and Varimax, multivariate linear regression analysis,
Bootstrap confidence interval method, and regulatory regression model, the following conclusions
are drawn. Compared with low engagement, deep social media engagement has a significant and
stronger positive impact on physical music purchasing behavior; social motivation and emotional
motivation play a significant intermediary role between the depth of engagement and purchasing
behavior, while collection motivation does not form a stable intermediary path; singer interaction
perception does not significantly regulate the depth of engagement on psychology. The robustness
test further verified the universality of the research conclusions. This study expands the research
perspective of fans' consumption behavior from the perspective of engagement level and
psychological mechanism, and provides inspiration for the fan operation practice of the music
industry.
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1. Introduction

The rapid expansion of social media has fundamentally reshaped the relationship between singers
and fans, transforming fans from passive listeners to active participants in content creation, interaction
and communication [1]. Although previous studies have extensively explored digital music
consumption, less attention has been paid to how social media engagement can promote the demand
for physical music products in the era of dominant streaming media platforms [2]. Recent research
shows that digital interaction does not necessarily squeeze out physical consumption while may
enhance fans' emotional attachment and social identity, thus stimulating the purchase of tangible
product [3]. From a psychological perspective, fan consumption is usually driven by a variety of
motivations, including social connections, emotional attachment, and collection intentions [4,5].
However, the relative importance of these motives and the conditions under which they transform
online interaction into physical product purchase behavior still need to be further studied. To make
up for this gap, this study focuses on the depth of social media engagement rather than just the
frequency of engagement, and examines how different psychological motivations act as an
intermediary between the depth of engagement and the purchase behavior of physical music. The
study also explores whether the perceived interaction with singers amplifies these effects. By
integrating behavioral, psychological and perceptual factors, this study aims to provide a more
detailed understanding of how social media engagement in the fan-driven music market translates
into economic results.

202


mailto:2330036160@mail.uic.edu.cn

Highlights in Science, Engineering and Technology SDPIT 2026
Volume 161 (2026)

2. Literature Review and Hypotheses

2.1. Literature Review

The Consumers' Online Brand-Related Activities (COBRAs) framework [6] theoretically defines
the hierarchical behavior of social media interaction (from shallow to deep: consuming, contributing
and creating) and provides a measurement basis for subsequent research. For example, contributing
and creating have a higher degree of dedication and initiative, so they are more closely related to
higher emotional engagement and behavioral consequences [7]. Therefore, this study prioritizes the
depth of social media engagement over its frequency in examining fan consumption behavior.

Although digital sound has become the mainstream of global music consumption, there is always
a high demand for touch, which means consumers tend to prefer tangible products more [8].
According to empirical analysis of IFPI and the Korean music market, despite the continuous growth
of streaming revenue, physical music still shows a resilience and growth trend in some regions,
especially in the sales of vinyl records [2,9], showing that physical music has its own unique cultural
and economic value in the new era. In the current mainstream consumption environment of digital
media, it is of great practical significance to study the purchase behavior of physical music.

Existing research shows that users' motivation on social media includes social interaction,
emotional satisfaction, and identity and other categories, which predict users' interactive behavior
[10,11]. Prior research also suggests that products with strong collectible attributes can stimulate
consumers’ collection motivation [5]. Therefore, this study incorporates the social, emotional and
collection motivation into the analysis framework, and proposes that different types of psychological
motivations may play an intermediary role between social media deep interaction and physical music
purchase behavior. Parasocial relationships are a one-way but emotional connection between users
and social media characters, which can transform interactive behavior into stronger consumption
motivation and consumption behavior [12-14]. This shows that the relationship between the depth of
interaction and consumption behavior is closer when fans perceive higher-quality interaction.

2.2. Research Hypotheses

Based on the existing literature mentioned, this study formulates the following several hypotheses.
Table 1. Hypotheses for study

Hypothesis (Conceptual) H{ﬁeostt:?js)ls Description and Path
HL: S.O.C'al mecj'a engagement c_iepth Low engagement has a positive effect on
positively influences purchasing Hla buvi
- uying.
behavior

H1b High engagement has a positive effect on

buying.
Hic The effect of high engagement is stronger

than that of low engagement.
H2: Psychological motivation mediates H2a Social motivation mediates the effect of high

the engagement—purchase relationship engagement on purchasing behavior.
Emotional motivation mediates the effect of

H2b high engagement on purchasing behavior.
Collection motivation mediates the effect of
H2c . . .
high engagement on purchasing behavior.
H3: Singer’s interactive perception H3a Interactive perception strengthens the effect

moderates engagement effects of engagement on psychological motivation.
Interactive perception strengthens the effect

H3b . :

of engagement on purchasing behavior.
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Table 1 shows the theoretical hypothesis framework of this study. H1from the perspective of the
depth of engagement; H2 introduces psychological motivation as an intermediary variable; H3
examines the regulating effect of singer's interactive perception.

2.3. Conceptual Framework (S-O-R Model)

Based on the theoretical framework of Stimulus—Organism-Response (S-O-R), this study regards
the depth of social media engagement as external stimulus (X), the psychological motivation of fans
as the internal psychological state (M), and the physical music purchase behavior as a behavioral
response (YY) , so as to build an empirical analysis model of X-M-Y.

H1: Direct Effect

A

Depth of Social Media Physical Music
Engagement (X) Purchasing Behavior (Y)
] I
1
I-—=H2: Mediating Effects-—~"'

B Psychological Motivation (M)
Emotion/Social/ldentity

‘ i

)
H3a: Adjust
]

Star Interaction
Perception (W)

Fig 1. Conceptual framework (S-O-R) of the study.

Figure 1 shows the impact path of social media engagement depth (X) on actual music
consumption behavior (). In the model, H1 is a direct effect path to explore how the depth of social
media engagement directly affects music consumption behavior. H2 describes the intermediary role
of psychological motivation (including social, emotional, and collectional motivation) between social
media engagement and music consumption. H3a and H3b respectively discussed the regulating effect
of singers' interactive perception on psychological motivation and purchasing behavior.

3. Methodology

3.1. Sample and Procedures

This study is distributed and collected on mainstream social media such as TikTok (douyin.com),
Weibo (weibo.com), and Xiaohongshu (xiaohongshu.com) through a China-based survey platform
(wjx.cn). The measurement method for variables is the Likert Scale. Since the questionnaire was
released on the social platform, the samples obtained were all social media users so that in line with
the target group of the study. A total of 300 questionnaires were recovered during the data collection
stage. To ensure the quality of the data, this study has strictly screened and eliminated invalid samples.
The elimination criteria include but are not limited to cases where (1) the answer time is less than
one-third of the average (the average answer time is 255.10 seconds, and the answer time is less than
85 seconds), and (2) the answer is not filled in seriously. In the end, a total of 38 invalid questionnaires
were eliminated and 262 valid questionnaires were obtained for subsequent data analysis.

3.2. Measures

For the depth of social media engagement, this study has collected six types of specific interactive
behaviors (browsing, liking, sharing, livestream, commenting, user-generated content) in the past 3
months and used 5-point Likert scales to measure them. Extract the potential dimension through
principal component analysis (PCA), and perform Varimax orthogonal rotation on the first two
components with eigenvalues greater than 1. Varimax finally converges after 7 iterations of rotation.
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Fig 2. Factor loadings after PCA with varimax rotation.

Figure 2 shows the outcome of PCA with Varimax rotation yielded two factors. This structure is
highly consistent with the hierarchical logic of the COBRA of the classical theory of social media.

This study sets two interactive indicators, Low-Engagement Index and High-Engagement Index,
and takes the factor load after rotation as the weighting basis:

Low — Engagement Index = 0.64 X comments + 0.60 X likes + 0.47 X livestream (1)
High — Engagement Index = 0.61 X sharing + 0.51 X comments + 0.59 X user — generated content (2)

This study integrates physical purchase volume and purchase willingness into a comprehensive
physical music purchase index to explain the impact of social media interaction on physical music
consumption behavior. Covering (1) the actual purchase quantity and number of physical albums,
vinyl records and other tangible music products in the past year and (2) the strength of willingness to
purchase physical music products (including but not limited to albums, vinyl, etc.) in the future. This
study uses principal component analysis (PCA) to weight the above two dimensions. After analysis,
the load of both dimensions is 0.70, and the calculation formula is as follows:

Y = 0.70 X Actual physical music consumption + 0.70 Intent to purchase physical music (3)

This study focuses on three types of psychological drives when fans use social media, which are
social, emotional and collection motivation, are measured by 7-point Likert scales’ 9 questions.
Measuring fans' subjective perception of the interaction degree of singers in social media, including
two core dimensions. (1) The sense of distance, for example, feeling that the distance between singers
and fans is not broad; (2) the sense of commercialization is low, such as the interaction between
singers and fans is not completely commercial promotion. The scale adopts 7-point Likert scores, and
the arithmetic average of the question item is taken as the score.

This study incorporates common demographic and fan characteristic variables as control variables,
in order to reduce potential interferential factors and improve the internal validity of the model. (1)
Age (age); (2) Gender (0 = female, 1 = male); (3) Income (monthly available income); (4) Fan tenure
(years); (5) Social motivation, emotional motivation, collection motivation (as a control item when
testing the main effect, avoid confusion with the intermediary path).
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3.3. Analysis Method

3.3.1 Multivariate linear regression model (hypothesis 1)

This study adopts a multivariate linear regression model and uses the ordinary least squares method
to estimate to test the impact of the depth of social media engagement on music purchasing behavior.

Y = By + B1 X Low Engagement + 3, X High Engagement + Y./_,y; X CV; +€  (4)

Y represents the comprehensive purchase index, S, is the intercept term, 5, and [, are the
regression coefficients of low engagement and high engagement variables, y; is the coefficient of
each control variable, and € is the error term.

3.3.2 Resampling confidence interval method (hypothesis 2)

The non-parametric re-sampling method can construct an empirical distribution of indirect effects
by repeatedly sampling from samples, thus estimating its confidence interval more steadily and avoid
assuming normal distribution [15]. Specifically, by taking a large number of repeated samples of the
indirect effect path coefficient and calculating the confidence interval, when the interval does not
contain 0, the mediation effect can be considered significant.

Table 2. Bootstrap mediation model specifications.

Independent variable (X) High engagement index
Dependent variable () Purchasing behavior
Interme?}:/a[lry \;arlables Social/ emotional/ collection motivation
1-3
Method framework Multiple intermediary model
Number of self-samplings 5,000 times

Total effect (c), direct effect (c') and indirect effect of each

Simultaneous estimation intermediary path (axb)

Table 2 shows the main parameters of Bootstrap mediation analysis, which are used to evaluate
the indirect effects in the mediation path. The model analyzes the relationship between the high
engagement index (X) and purchasing behavior (Y), and uses social, emotional and collection
motivation (M1-M3) as intermediary variables. The method estimates the total effect (c), the direct
effect (c") and the indirect effect (a>b) of each intermediary path through 5,000 self-sampling.

3.3.3 Interaction regression model (hypothesis 3)

In order to test whether fans' perception of celebrity interaction can enhance the impact of social
media engagement on (1) the psychological motivation of fans and (2) the actual music purchase
behavior, this study constructed an adjustment regression model containing interaction items.

Taking the psychological motivation of fans as the dependent variable, this study examines the
regulating effect of the singer's interactive perception on the path of “degree of engagement —
psychological motivation” (H3a). The model form is as follows:

Mi_3 = Bo+ B1X + BoW + Bs(X X W) + B.CV + ¢ (%)

Using the same method to examine the moderating effect of the singer's interaction perception on
the "degree of engagement — actual music purchase behavior" path (H3b). The model is as follows:

Y =00+ L1 X+ W+ L3(XXW)+L,CV + ¢ (6)

M, _srepresent three different psychological motivations, Y represents the purchase behavior, X
indicates the depth of social media engagement, W represents the perception of singer interaction,
and XxW is the interaction term of the two. CV is the set of control variables. Before constructing,
the study performed mean centering on the two variables of X and W to reduce the risk of
multicollinearity and make the main effect coefficients have a clearer interpretation meaning.
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4. Results

4.1. Main Effects (H1)
Table 3. Main effect results for hypothesis 1.

Variable Coefficient () | Std. Error | t-value | p-value
Low Engagement 0.124 0.069 1.80 0.073
High Engagement 0.254 0.061 413 |<0.001
Social Motivation 0.176 0.061 2.88 0.004
Emotional Motivation 0.304 0.087 3.50 0.001
Collecting Motivation 0.082 0.082 1.01 0.315
Gender —0.465 0.188 —2.48 | 0.014
Fan Tenure 0.274 0.061 446 |<0.001
Age 0.007 0.085 0.09 | 0.931
Income 0.027 0.060 0.46 | 0.647
Constant —0.506 0.555 -0.91 | 0.363

This table 3 shows the results of regression analysis, which shows that high engagement, emotional
motivation, social motivation and fan tenure have a significant positive effect on the dependent
variables, among which the impact of high engagement and emotional motivation is the most
significant (p < 0.001). Gender has a significant negative impact on dependent variables (p = 0.014),
while the impact of low engagement, collection motivation, age and income is not significant.

H1: Effects of Engagement Depth on Physical Music Purchase

04 WM Significant (p < 0.05) 217" p <0001
3 Marginal (p < 0.10)

03

02

O:F”
01 J-

0.0

Regression Coefficient (B)

Low Engagement High Engagement

Type of Social Media Engagement

Fig 3. Main effects of low vs. high social media engagement.

This figure 3 shows the depth of different social media engagement (Low vs. High) and predictive
effect on the willingness to buy physical music (regression coefficient B). ¥ p <.10, * p < .05, ** p
<.01, *** p <.001. Statistical analysis reveals that high engagement has a significant positive impact
on the willingness to buy physical music and can more effectively promote consumption willingness.

4.2. Mediation Analysis (H2)

The analysis results show that social motivation (0.0298) and emotional motivation (0.0766) play
a significant intermediary role between the depth of engagement and purchasing behavior. In contrast,
the collection motivation fails to form a significant intermediary between the two variables.
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Table 4. Mediation test results for hypothesis 2.

Path (X - M Indirect Bootstrap Bootstrap 95% 95% Bias-
—Y) Effect (a>b) Mean SE Percentile CI Corrected ClI
Social [0.0046,

Motivation 0.0298 0.0294 0.0149 0.0629] [0.0067, 0.0690]
Emotional [0.0249,

Motivation 0.0766 0.0759 0.0293 0.1400] [0.0296, 0.1473]
Collecting [-0.0165, [-0.0125,
Motivation 0.0247 0.0244 0.0219 0.0700] 0.0753]

Total Indirect [0.0705,

Effect 0.1311 — — 0.1968] [0.0743, 0.2033]

The indirect effects of different motivations' mediating paths (X—M—Y) and their Bootstrap
(5000 samples) test results (Table 4). The total indirect effect is significant.

H2: Indirect Effects through Psychological Motives

Collecting Motivation

Total Indirect Effect: 0.1311

Emotional Motivation

Social Motivation

0.0247

©

0.0766*

@ Significant mediation
3 Non-significant mediation

Null effect (0)

0.0298**

0.00

0.05

0.10

015

Indirect Effect (a x b) with 95% Confidence Interval

Fig 4. Comparison of indirect effects for three psychological motivations.

The intermediary effect (a>b) of different psychological motivations (collection, emotional, social)
and its 95% confidence interval (Figure 4). The total indirect effect is 0.1311.

4.3. Moderation Analysis (H3)

The test shows that the singer's interactive perception does not significantly regulate the impact of
the social media engagement on psychological motivation and purchasing behavior.

Table 5. Moderation results for hypothesis 3.

Variable Social Emotional Collecting Purchase
Motivation Motivation Motivation Behavior
0.168** . . 0.278***
Deep Engagement (X) (0.057) 0.232*** (0.051) | 0.251*** (0.055) (0.035)
Perceived Artist o o
Interaction (W) 0.097 (0.103) | 0.359*** (0.093) | 0.285** (0.100) | 0.014 (0.063)
Interaction (X W) | —0.011 (0.050) | —0.066 (0.045) | —0.057 (0.049) (_00()%115)
R=2 0.116 0.225 0.239 0.37
Adj. R= 0.092 0.204 0.219 0.353
N 264 265 265 265
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The standard error is in parentheses (Table 5). All continuous variables have been centralized
before constructing interactive items. All interaction items are not significant, indicating that the
perception artist's interaction has not significantly adjusted the impact of deep engagement.

5. Robustness Checks

To assess the robustness of the main findings, several additional analyses were conducted.

Following prior studies on consumer engagement and purchase behavior [19], the core regression
models were (1) re-estimated using alternative operationalizations of the dependent variable.
Specifically, physical music purchase quantity and purchase intention were separately employed as
dependent variables instead of the composite purchase index. The results remain consistent in both
direction and statistical significance, suggesting that the observed effects are not sensitive to the
measurement of purchasing behavior.

In addition, robustness was further examined through (2) subsample analyses based on
engagement depth and (3) by reconstructing the engagement indices using simple mean scores rather
than PCA-based factor scores, a practice commonly adopted in social media engagement research
[20,21]. The main conclusions still support the stability of the proposed model.

Comparison of Engagement Depth Effect

0.6
0.52

0.5
0.4

0.3

. 0.24
0.2 0.18
o1 I 0.046 0.053 0.054 0.069
0

Shallow Interaction Deep Interaction Shallow Interaction Deep Interaction
Shallow Participants Shallow Participants Deep Participants Deep Participants

M Mean Purchase Index SE

Fig 5. Comparison of engagement depth effects between shallow and deep participants

Based on the average of the social media engagement scale, participants were divided into shallow
and deep engagement groups (Figure 5) [20]. Bars show the regression coefficient estimated for each
group and reveal that there is a consistent pattern between the groups.

6. Discussion

This study explores whether the depth of fans' engagement on social media will affect their
behavior of buying physical music, and what is the reason. In addition to general conclusions, this
study has also been inspired by the following.

First of all, quality of engagenment is far more important than the quantity when considering the
economic consequences. A large number of existing literature measures engagement by calculating
the frequency of interaction between fans and content [6,7]. However, current research shows that the
frequency alone does not explain much about purchasing behavior. Low-input behaviors may reflect
attention, but it does not necessarily mean input. While more in-depth engagement requires time,
energy and personal participation. When the result is offline and relatively expensive behavior, such
as buying physical music, it is these forms of engagement that seem to play a key role.

Secondly, the intermediary results explain why deep engagement has an impact. Current research
results show that these motivations have been actively strengthened through deep engagement itself.
When fans join in discussions or contribute, they are not only consuming media, but strengthening
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their connections with the community and singers. In this case, buying physical music is more about
expressing this connection than owning. At least in this context, physical music products are not
mainly regarded as collectibles unless they have a stronger emotional or social significance.
Another noteworthy finding is that the perceived singers interaction does not play a significant
regulating role. Given the emphasis on parasocial interaction in previous studies [10-12], this result
may seem contrary to common sense. However, it is important to distinguish between the depth of
fans' engagement and their perception of the singer's responsiveness. For those fans who have been
deeply involved, through continuous engagement, a stable sense of connection may have been
internalized, thus reducing their dependence on the clear signals of singer interaction. The additional
impact provided by the perceived interaction is limited, consisting with the view that the parasocial
effect is highly situational and may weaken once fan participation reaches a high intensity level [4,17].
Overall, these research results reveal that the relationship between social media engagement and
physical music consumption is better regard as a qualitative process rather than a quantitative process.
For practitioners, encouraging meaningful engagement and emotional input may be more effective
than simply increasing the number of interactions. Plus, this study relies on self-reporting and cross-
sectional data, limiting the interpretation of causality. Future research can use behavioral data or
vertical design to further explore how engagement evolves into consumption behavior over time.

7. Conclusion

This study takes physical music consumption as the situation, and explores the impact of fans'
engagement in social media on purchasing behavior and its psychological mechanism. Research
results show that only high engagement can significantly promote physical music purchases, while
low-intensity engagement has no obvious impact. This relationship mainly plays a role through social
motivation and emotional motivation, indicating that physical music consumption comes more from
emotional connection and social identity than simple interaction frequency or possession needs. The
collection motivation does not form a stable intermediary path between the depth of engagement and
the purchasing behavior, which shows that in the current digital music environment, physical music
products are not naturally regarded as collectibles, and their collection value often needs to rely on
stronger emotional meaning or social symbols to be transformed into actual purchasing behavior. The
perceived artist interaction does not show a significant regulatory effect, suggesting that when fans
have formed a deeper level of engagement and psychological connection, the marginal impact of the
singer's response may be limited. In general, this study emphasizes the research perspective of shifting
from "frequency" to "depth™ of engagement and provides an explanatory framework for
understanding the consumption behavior of fans in the social media environment. It also provides
realistic inspiration for how the music industry can activate the demand for physical products in the
media era.
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