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Major animal epidemics can significantly disrupt the pork market. Understanding
how consumer network attention, triggered by these epidemics, impacts pork
price fluctuations is of great significance for maintaining market stability and
ensuring food security. This study focuses on exploring this complex relationship,
with a particular emphasis on the roles of information dissemination and
emotion transmission. Taking African Swine Fever (ASF) as a case study, monthly
provincial panel data from June 2021 to November 2022 were collected. Web
scraping techniques and social network analysis were employed. Weibo user
repost and emotion transmission networks were constructed, integrating social
network structures into the analytical framework to comprehensively analyze the
problem. The study reveals several important findings. Firstly, consumer network
attention significantly intensifies pork price volatility during major epidemics,
and there is notable heterogeneity across different information environments.
Secondly, both information dissemination and emotion transmission play
moderating roles. Specifically, the media information index negatively moderates
the relationship between consumer attention and pork price fluctuations. The
betweenness centrality of the Weibo repost network also has a negative
moderating effect, indicating that “opinion leaders” on social media can
mitigate the impact of consumer attention on price fluctuations through
selective information dissemination. In contrast, the closeness centrality of the
emotion transmission network has a positive moderating effect, highlighting
the amplifying effect of rapid emotion propagation on market reactions. This
research highlights the economic implications of the relationship between
consumer network attention, information dissemination, emotion transmission,
and pork price fluctuations during food safety incidents. It emphasizes the
importance of understanding these dynamics for maintaining food market
stability.
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1 Introduction

In the context of globalization, the spread of animal diseases
is no longer restricted by geographical boundaries. The outbreak
of African Swine Fever (ASF) in China is particularly noteworthy.
Its rapid spread has caused significant damage to China’s livestock
and poultry industry, leading to severe fluctuations in the national
pork market. Pork, as the primary source of meat for both urban
and rural residents in China, accounts for 73% of the country’s
total meat consumption, and China’s pork consumption represents
49.3% of the global total. Therefore, the stability of the pork market
is not only crucial to China’s economy but also has far-reaching
implications for the global supply chain. The supply and demand
dynamics of the pork market are influenced by various factors,
including long-term factors such as household income levels,
population growth, and changes in consumption patterns; short-
term factors involve seasonal dietary habits, epidemics, food safety
issues, and consumer substitution effects. Major swine epidemics,
such as the H7N9 avian flu in 2013, ASF in 2018, and H5N1 avian
flu in 2024, pose threats not only to livestock production but also
spread rapidly through the internet, altering consumer behavior
and decision-making. In the digital economy era, this impact
is particularly significant as consumers react swiftly to online
public opinion regarding major public events. On the one hand,
this directly influences market consumption decisions and price
fluctuations; on the other hand, the spread of online information
may have lasting effects on market demand, thereby reshaping
consumer behavior and market response in the long term.

In recent years, frequent incidents involving fresh agricultural
products, especially major animal epidemics, have caused drastic
fluctuations in agricultural product prices. Studies have found
that, in addition to the fundamental factors of supply and
demand, information asymmetry and the disturbances caused by
unexpected events significantly impact the mechanisms behind
agricultural price shocks (Zhang et al., 2013; Zhao et al, 2013).
Particularly for significant animal epidemics like ASF, characterized
by sudden outbreaks, high transmission rates, and high morbidity
and mortality, they have become one of the main factors affecting
livestock product prices. The rapid development of the internet has
alleviated information asymmetry but also introduced the problem
of information overload. In the digital economy era, information
about major animal epidemics spreads rapidly through the
internet, originating from either official media or individuals. The
exponential growth of information dissemination on the internet
greatly reduces market information asymmetry while increasing
consumer attention to these events. The fast development of the
internet empowers consumers to actively search for and engage
with information that interests them, forming consumer network
attention. According to behavioral economics theory, consumer
attention to a particular event can significantly influence price
fluctuations by affecting their decision-making behavior (Liang
etal., 2017; Ma et al., 2023; Li et al., 2024; Li, 2024).

Information about major animal epidemic events quickly
proliferates on the internet, creating online public opinion.
Media, as a key entity in online public opinion, not only
serves as the main information source for consumers to learn
about major animal epidemics but also largely determines the
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volume of information consumers can access, thereby influencing
information transparency. Thus, the extent of consumer network
attention’s impact on pork price fluctuations may vary under
different levels of media reporting intensity. In the context of major
animal epidemics, online public opinion spreads rapidly among
consumers, often triggering “group polarization” (Chen et al., 2020;
Lu, 20215 Jia et al, 2024) and further amplifying the emotional
transmission among consumers. Consumer attention is spread
through behaviors such as reposting and commenting on social
media, forming a broad network of information dissemination
where the emotions carried by this information also spread quickly.
The “spiral of silence” effect further intensifies the transmission
of certain negative emotions, leading to a generally pessimistic
outlook among consumers regarding market prospects (Soon,
2020; Kubin and von Sikorski, 2021; Zhang and Wang, 2022).
As information is repeatedly disseminated and emotions continue
to escalate, consumer purchasing decisions change accordingly,
resulting in severe price fluctuations due to demand changes in
the market (Duan et al,, 2024). In this context, consumer network
attention has a significant impact on pork price fluctuations, but
this relationship is neither one-way nor linear. Media reporting
intensity, information dissemination, and emotional transmission
play crucial moderating roles in this process, either amplifying or
mitigating the effect of consumer network attention on market
prices. This paper explores these mechanisms: how does consumer
network attention, under the shock of major animal epidemics,
affect pork price fluctuations? How do media reporting intensity,
information dissemination, and emotional transmission moderate
the relationship between consumer network attention and pork
price fluctuations?

Compared to previous studies, the main contribution of this
paper lies in its consideration of the profound impact of weak
relationship networks on consumer behavior. Based on textual
data from China’s largest social media platform, Weibo," this study
employs social network analysis to construct Weibo user repost
networks and emotion transmission networks. By integrating weak
relationship networks into the analytical framework, this paper
not only reveals how information and emotions spread and evolve
among consumers but also demonstrates how pork prices respond
to the dissemination of information and emotions. Particularly in
the context of major swine epidemics, the interaction patterns of
consumers on the Weibo platform provide valuable insights into
understanding the rapid changes in market sentiment and their
impact on market prices. This research offers a unique perspective
for comprehensively assessing how consumer attention influences
their purchasing decisions, ultimately leading to fluctuations in
pork prices.

The structure of this artcle is as follows: the first section
is the introduction; the second section presents the theoretical
analysis and research hypotheses; the third section focuses on

1 Weibo holds a strong position within China’s social media ecosystem,
particularly playing a crucial role in information dissemination and public
discussions. As of 2023, Sina Weibo has 517 million users, encompassing
a wide range of user groups, including the general public, celebrities,
government agencies, and media outlets, making it a vital channel for

information transmission and public opinion formation
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model construction and variable selection; the fourth section
analyzes the empirical results; and the fifth section concludes with
policy recommendations.

2 Theoretical analysis and research
hypothesis

Pork prices result from the interaction between supply and
demand, and sudden major swine epidemic shocks can disrupt this
balance, causing abnormal fluctuations in pork prices (Zhang and
Zhang, 2011). On the supply side, sudden swine epidemics cause
multiple damages to the pig industry, leading to supply shortages
and a retaliatory rise in prices. On the demand side, such epidemics
significantly impact market demand (Bakhtavoryan et al., 2014;
Liu and Niyongira, 2017). In the internet era, consumers are
surrounded by various online information sources. When sudden
events are disseminated online, they attract consumer attention.
According to the theory of bounded rationality, consumers gather
information through online attention and make decisions, affecting
their attitudes, perceptions, and purchasing choices (Bakhtavoryan
etal., 2014; Peng, 2015; Ovca et al., 2018; Li et al., 2024).

When a sudden swine epidemic occurs, consumers’ limited
understanding of the disease and its potential consequences
diminishes their sense of control (Fritsche et al., 2017; Kakkar and
Sivanathan, 2017). Driven by a motive to regain control, consumers
significantly increase their attention to the event to obtain more
market information for their purchasing decisions (Landau et al,,
2015; Yu et al,, 2022; Carrieri and Principe, 2022). Therefore,
event information needs to influence purchasing decisions through
consumer online attention, which subsequently triggers changes in
market effective demand and leads to price fluctuations (Li et al.,
2024).

Based on the above analysis (Figure 1), this paper argues that
consumer online attention triggered by sudden animal epidemic
events influences purchasing decisions. When the swine supply
side experiences a severe shock, the supply volume drastically
decreases. Given the long growth cycle of pigs, it is not possible
to replenish the stock in the short term, resulting in a low and
stable supply volume for a brief period. In this context, changes
in consumer purchasing decisions lead to variations in effective
market demand, ultimately manifesting as fluctuations in pork
price volatility. Accordingly, the following hypothesis is proposed
for validation:

HI: Information from sudden animal epidemic events
triggers consumer online attention, which in turn influences

10.3389/fsufs.2024.1518012

purchasing decisions. When supply volume remains low in the
short term, changes in purchasing decisions impact effective
demand, leading to increased pork price volatility.

Portals and social platforms are the primary channels
through which consumers obtain information, helping to reduce
information asymmetry and enabling more rational decision-
making (Simeone and Scarpato, 2020). However, with the
explosion of news on portals and information on social
platforms, consumers face challenges in processing information,
leading to phenomena like the “information cocoon” and
“perceptual overload.” Consumer online attention, as an active
behavior influenced by external information stimuli, is regulated
through portals and social platform information, impacting
consumer behavior through complex “demonstration effects” and
“linkage effects.”

Regarding the impact of portal news, according to the strong
and weak tie theory in social networks, portals, as part of a strong tie
network, have an information advantage, allowing them to capture
and publish authoritative information promptly (e.g., Baidu). In
this study, we use the reading, comments, reposts, and likes on
Baidu to construct a consultation index to measure the intensity
of information transmission from portals to consumers. When
the consultation index is higher, consumers are more likely to
make decisions based on authoritative information, thus affecting
pork price fluctuations. Accordingly, the following hypothesis
is proposed:

H2: The consultation index has a negative moderating
effect on the relationship between consumer online attention
and pork price fluctuations, meaning that an increase
in authoritative information can mitigate the impact of
consumer attention on price volatility.

Secondly, consumers at the lower end of the information
pyramid face constraints like fewer information sources and limited
interpretation ability. The rapid development of social platforms
in the WEB2.0 era helps fill this gap. The weak ties in consumer
online social networks discussed in this study differ from traditional
offline networks based on social relationships. The theory of weak
ties, first proposed by American scholar Granovetter, measures the
strength of connections between nodes based on four dimensions:
interaction frequency, trust, intimacy, and reciprocal exchange. The
findings show that, in social relationships, weak ties are often the
ones that significantly influence individual behavior. The reason is
that when two nodes share a weak tie, their social circles overlap
less, allowing for more effective information exchange. Weak

1 H2 Consultation |  ----eeeeeemeemeees { ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- - - Social network Index - .
Major Swine | Consumer intemet ¢ Purchasing Market Pork price
Epidemics attention - Decisions demand fluctation
Network
3 Tie]| Chamatenshics: |1 e e
FIGURE 1
Theoretical analysis framework.
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ties link different social circles and facilitate the transmission of
information across groups. Thus, compared to strong ties, weak ties
are more effective in transmitting information between individuals
and further influencing consumer purchasing decisions.

In the WEB2.0 era, consumers increasingly use social platforms
for social interaction, which breaks the limitations of time and
space, greatly enhancing the speed and breadth of information
dissemination. When major animal epidemics occur, users interact
through likes, reposts, and comments on related news to express
agreement, opposition, or sharing. According to Granovetter’s
definition of strong and weak ties, most reposting users do
not share close ties; instead, they form weak tie networks
around significant animal epidemic events. Therefore, the weak
tie networks formed by user reposts and comments strengthen
information exchange among consumers from different social
circles, creating “demonstration effects” and “linkage effects” on
a broader scale, leading to convergence in purchasing decisions
(Giacomo, 2020; Pavlova et al., 2014).

In a social network, nodes with higher centrality play a
more crucial role. Consumers who occupy important positions in
the network not only gain market information earlier but also
disseminate it to more consumers. In other words, the centrality
of a social network structure moderates the impact of consumer
online attention on pork price fluctuations. When network
centrality is high, more information is transmitted to consumers
through the network, and consumers are more influenced by the
“demonstration effect” and “linkage effect,” leading them to adjust
their purchasing decisions. When supply remains relatively stable,
changes in effective demand ultimately manifest as fluctuations
in pork price volatility. Accordingly, the following hypothesis
is proposed:

H3: The centrality of the repost network negatively moderates
the relationship between consumer online attention and pork
price fluctuations.

Lastly, whether official media or individuals publish event
information on social platforms, they often use biased wording
and expressions to convey emotions to their audience. However,
in the fast-evolving internet era, consumers, surrounded by
an overload of information, find it challenging to discern the
truth due to their limited information-processing capacity. Many
unreliable online media outlets and self-media, seeking traffic,
fabricate news stories, misreport events, or exaggerate emotions,
leading to public misjudgment and misinformation. Additionally,
government information disclosure delays in response to public
emergencies, combined with competition among online media for
the first release of event information, weaken the government’s role
as a gatekeeper. Fragmented and fast-paced reading habits among
netizens also lead to misinformation spreading and amplifying on
social platforms.

The “distortion of information” caused by this misinformation
triggers group polarization, leading to sudden shifts in the
emotions surrounding major animal epidemic information on
social platforms. Consumers, as both recipients and transmitters of
information, react to external stimuli by adjusting their purchasing
decisions, which eventually causes pork price fluctuations through
changes in effective demand.
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The WEB2.0 era further intensifies the group polarization
effect. On the one hand, the anonymity, equality, timeliness,
and interactivity of social platforms encourage individuals to
freely express their opinions. On the other hand, social platforms
easily form “information cocoons,” where individuals are exposed
primarily to biased or false information, using it as the basis for
expressing their views. Lastly, some self-assured opinion leaders
on social platforms eventually shape mainstream opinions. This
means that the emotions conveyed by event information on social
platforms can shift during transmission, influenced by factors
such as opinion leaders, information cocoons, and time. Changes
in consumer emotions, in turn, lead to adjustments in their
purchasing decisions.

Therefore, in emotion transmission networks, emotions that
occupy critical positions exert greater influence over public
opinion. In other words, emotional nodes with high centrality in
the emotion transmission network are more likely to dominate
the final direction of public sentiment. When the centrality
of emotional nodes is high, the number of consumers sharing
the same emotions increases. Influenced by the “demonstration
effect” and “linkage effect,” consumers form expectations based on
the emotional information and adjust their purchasing decisions
accordingly. When supply remains relatively stable, changes in
effective demand ultimately manifest as fluctuations in pork price
volatility. Accordingly, the following hypothesis is proposed:

H4: The centrality of the emotion transmission network
negatively moderates the relationship between consumer
online attention and pork price fluctuations.

3 Research design

3.1 Variable description and data sources

3.1.1 Pork price volatility

Pork price volatility serves as an indicator that provides a
tangible representation of the fluctuation trend in pork prices.
This study selects pork price volatility as a proxy variable for pork
price fluctuations. The data is sourced from the BRIC database.
The formula for calculating pork price volatility in this study is
as follows:

price_voliy = In Py —InPj; 4 (1)

Here, P;j;—; represents the pork price in region i at period
t—1, and P;; represents the pork price in region i at period t.
Based on this, the original values are processed using logarithmic
differencing to obtain the pork price volatility price_vol;.

3.1.2 Consumer attention

Based on the previous analysis, consumer internet attention
serves as a crucial proxy for measuring consumer purchasing
behavior. In the digital age, consumers gather information of
interest and express their opinions and emotions online. These
activities are recorded as digital data, forming a vast information
repository. This study selects consumer internet attention as
the primary indicator for measuring responses to the African
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Swine Fever (ASF) event. Online search data, due to its low
cost, timeliness, and broad coverage, has been proven effective
for predicting socio-economic behavior (Ginsberg et al., 2008).
Scholars first applied this method in the healthcare sector and
subsequently extended it to various economic fields. For example,
Venkataraman et al. (2018) used Google search volumes to predict
housing price changes in India. Yang and Lii (2014) employed the
Baidu Search Index to explore the relationship between sudden
events and stock market fluctuations, finding that the attention
given to these events significantly explained stock price volatility.
Liang et al. (2017) also used Google Trends data to investigate
the correlation between online attention and grain prices. Li et al.
(2024) assessed the impact of abnormal consumer attention on pork
price fluctuations using the Baidu Index.

In this study, using web scraping technology, we collected
Baidu Search Index data from the
(http://www.baiduindex.com) for the period from June 2012

Baidu Index website

to November 2022, with “African Swine Fever” as the keyword,
to construct consumer internet attention as the core variable. This
index is based on user search volumes on Baidu, using the keyword
as the statistical object. It scientifically analyzes and calculates the
weighted frequency of keyword searches on Baidu’s web search
platform. Depending on the data source, the search index is divided
into PC search index and mobile search index. By aggregating
the search frequencies from both PC and mobile users for the
specified keyword, it reflects the level of public attention to the
event over specific time periods. Specifically, Baidu standardizes
and weights keyword search volumes to ensure the comparability
of data across different time periods. To ensure the timeliness
and representativeness of the data, the daily search frequencies
were aggregated on a monthly basis, forming the consumer
attention indicator. This indicator not only captures the public’s
interest fluctuations regarding sudden events (such as African
Swine Fever) but also effectively reflects trends in information
demand changes.

Figure 2 shows the trend of the Baidu Search Index for the
keyword “African Swine Fever” from June 2021 to November 2022.
The index peaked in July 2021 and gradually declined thereafter,
indicating changes in public attention. This study selects consumer
internet attention as the core explanatory variable to explore how
consumer attention influences pork price fluctuations.

3.1.3 Information index

As analyzed previously, media serves as a critical conduit
for market information, influencing agricultural product prices
by acting as an “information bridge” among market participants,
government agencies, and consumers. As an intermediary, media
significantly enhances the efficiency of information dissemination,
achieving leaps in speed and reach in the digital era. Research
indicates that media can substantially impact product price
fluctuations by improving the efficiency of market information
2024).
Consumers rely on media-provided market information to make

dissemination (Zhang and Wang, 2022; Lin et al,
purchasing decisions, and the intensity of media coverage directly

influences the quantity and quality of market information
consumers receive. Media coverage intensity not only directly
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affects the quantity and quality of information received by
consumers but also modulates the influence of consumer
network attention on pork price fluctuations by broadening
and accelerating information transmission. In this study, the
information index is used as a moderating variable to explore
how media coverage intensity regulates consumer behavior and
market responses.

Using web scraping technology, this study collected
information index data for the keyword “African Swine
Fever” from June 2021 to November 2022 and aggregated
the daily data into monthly totals. The information index is
calculated based on intelligent distribution and recommendation
mechanisms, incorporating user behaviors such as reading,
commenting, reposting, liking, and disliking, with each behavior
weighted accordingly. This index comprehensively reflects the
coverage and influence of media reports, with the data sourced
from http://www.baiduindex.com.

In summary, the information index effectively reflects the
breadth and intensity of media coverage, thereby illustrating the
role of media in information dissemination. It accurately captures
the intensity of market information received by consumers and
its impact on their purchasing decisions. Figure 3 shows the
nationwide trend of the Baidu information index for the keyword
“African Swine Fever” during the sample period. The average
value of the index during this period was 3,415, with significant
fluctuations, peaking at 22,370 in mid-October 2021. This peak
corresponds to the zero-reporting of African Swine Fever cases in
China in October 2021, which led to an increase in media coverage,
further intensifying the transmission of information.

3.1.4 Construction of the user repost network
and emotion transmission network

Major animal epidemics refer to outbreaks with high
pathogenicity or high mortality rates that occur suddenly, spread
rapidly, and pose a serious threat to livestock production safety,
potentially endangering public health and safety. These events
are characterized by sudden occurrence, rapid spread, and high
incidence or mortality rates. In recent years, the deep integration
of social media in the public opinion field has led to significant
events rapidly disseminating and evolving into nationwide waves
of public discourse. The public nature of these events can trigger
fluctuations in public’s emotions, and under the amplification
of collective emotions, public opinion quickly escalates. In the
previous discussion, this article examined the regulatory effects
of user retweet networks and emotional transmission networks
on consumer attention and pork price fluctuations. Therefore, in
the context of significant animal epidemic events, it is important
to understand the network relationships among individuals and
whether the transmission of emotions between different individuals
undergoes changes. In this study, we selected “African swine fever”
as the research object to address these questions.

3.1.4.1 Sample selection and data description

For this study, a total of 24,786 randomly selected Weibo users
who published original posts were tracked, and their posts were
analyzed to collect 140,000 posts related to “African swine fever”

frontiersin.org
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FIGURE 2
Baidu search index with the keyword “African Swine Fever”.
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Baidu consultation index with the keyword “African Swine Fever”.
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along with their associated sentiment orientations.? The retweet
volume of these original Weibo posts was examined, revealing that
the majority of authors were news media and government agencies,
contributing significantly to the retweet volume. The top five Weibo
accounts based on retweet volume were @CCTV News (40,960),
@Beijing Evening News (33,260), @Headline News (2,206), and
@CCTYV Finance (1,084). The data spanned from June 1, 2021,
to November 17, 2022. The data was further refined by removing
duplicate samples and irrelevant Weibo posts, including those with
voting mechanisms, formatting errors, and missing key fields.

This section’s discussion aims to analyze information
dissemination and emotional transmission patterns among online
users regarding significant animal epidemics. Therefore, original
Weibo posts related to “African swine fever” with only comments
and no retweets are not considered in the analysis. The distinction
between first-level retweets and multi-level retweets is determined
based on the presence of the expression “//@username: comment
content” in the retweet field. If the expression is absent, it is
considered a first-level retweet directly from the original Weibo
user. If the expression appears once or multiple times, the user
mentioned in the first expression is regarded as the superior
node user.

2 The data is sourced from the Microdata Research Institute, which
categorizes textual sentiment into six types: sadness, fear, anger, neutrality,

surprise, and joy.
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3.1.4.2 Measurement of network characteristic indicators

Network structural characteristics can be depicted using
centrality, clustering coefficient, and network density. This study
focuses on the importance of each node; thus, degree centrality,
closeness centrality, and betweenness centrality are chosen to
measure the significance of nodes.

Degree centrality is derived from the concept of the degree. The
larger the degree of a node, the more important that node is. In a
network containing N nodes, the maximum possible degree is N-
1. The degree centrality of a node with degree d can be expressed
as follows:

degree; (2)

-1

Betweenness centrality is an indicator that describes the
importance of a node based on the number of shortest paths passing
through it. It is defined as follows:
ny
st

sshiztt

BC; (3)

Where g represents the number of shortest paths from node
s to node t, and n!, is the number of those cc shortest paths
from node ss to node tt that pass through node ii. Betweenness
centrality measures the control node ii has over the information
flow between pairs of nodes along the shortest paths in the
network. The higher the betweenness centrality of a node, the more
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FIGURE 4
Network graph of user retweet relationships on Weibo.

significant its position in the network, and the greater its influence
on information transmission within the network.

3.1.4.3 Network construction

To visually represent the retweet relationships among different
nodes, this study selected key nodes to construct a local network
graph. The user retweet relationship network graph was generated
using Gephi software, as depicted in Figure 4. Larger nodes in
the graph indicate higher degree centrality, signifying their greater
importance in the network. The observation reveals that both
official media and individual users carry equal significance in the
user retweet relationship network, suggesting that information
from both official media and individual users has an impact
on consumers. Additionally, each node is connected to itself,
indicating instances where users retweet their own original Weibo
posts, consistent with the earlier analysis.

Likewise, this study establishes an emotion transmission
network using six types of emotions as nodes to investigate whether
changes occur during the emotion transmission process. Figure 5
illustrates that nodes representing neutral and anger emotions
hold particular significance. Neutral emotions are situated at
the network’s periphery, serving as the initial point for emotion
transmission. They subsequently transition into anger, joy, sadness,
and surprise emotions, with anger being the most frequent
transition. Moreover, each emotion is connected to itself, indicating
that some emotions remain unchanged during transmission. This
occurs because in the online discourse surrounding major animal
epidemic events, if the “group polarization” effect is triggered
without control or guidance of the event, coupled with the timely
elimination of the public’s panic about food safety, the situation
can easily escalate, leading to a comprehensive collapse of online
sentiment and the emergence of a “snowball effect.” Major animal
epidemic events have extensive and enduring impacts. Even a
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FIGURE 5
Emotion transmission network.

minor issue can generate various voices and discussions. Combined
with the ease of social media dissemination, this information
can rapidly spread, ferment, and experience explosive growth,
resulting in consequences more severe and lasting than the
events themselves.

3.1.5 Control variables

This study selects population density, consumer confidence
index, pig slaughter volume, and the price volatility of beef, chicken,
and lamb as control variables. Population density and consumer
confidence index are used to reflect market demand, pig slaughter
volume indicates supply, while the price volatilities of beef, chicken,
and lamb represent the price fluctuations of substitutes. Population
density data is sourced from the China Statistical Yearbook, the
consumer confidence index from the National Bureau of Statistics,
and the pig slaughter volume, beef, chicken, and lamb price
volatility data are sourced from the BRIC database.

3.2 Descriptive statistics

Table I presents the descriptive statistics of the variables,
highlighting notable variations. Pork price volatility exhibits a wide
range, with values from —2.466 to 1.766 and a mean of 0.022,
indicating significant fluctuations and an overall downward trend
in pork prices. The primary variable, consumer network attention,
shows noticeable differences between its minimum and maximum
values, but its relatively small standard deviation (1.025) suggests
stable attention levels over the study period. In contrast, the media
attention index has a larger range and higher standard deviation
(1.34), reflecting more substantial fluctuations in media coverage
intensity related to African Swine Fever. This suggests that while
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TABLE 1 Descriptive statistics.

10.3389/fsufs.2024.1518012

Variable type Variable name Variable code

Dependent variable Pork price volatility price_vol 504 0.022 0.363 —2.466 1.766

Core explanatory variable | Consumer network attention Inattention 504 7.259 1.025 3.497 9.817

Moderator variable Media attention index Inmedia 504 7.609 1.34 1.946 10.142
Sentiment degree centrality sentiment_degree 504 14,211.24 31,849.25 48 287,000
Sentiment closeness centrality sentiment_close 504 1.877 176.527 —1,086 2,333
Sentiment betweenness centrality sentiment_between 504 —0.853 2.084 —21.3 0.038
Repost network degree centrality infor_degree 504 991.312 5,434.823 0 76,695
Repost network closeness centrality infor_close 504 4.454 6.321 0 50.754
Repost network betweenness centrality | infor_between 504 15,400,000 99,100,000 0 1,910,000,000

Control variable Population density pop 504 0.051 0.072 0.001 0.385
Sheep price volatility sheep_vol 504 0.076 0.128 —0.7 0.563
Beef price volatility beef_vol 504 0.069 0.102 —0.138 0.473
Chicken price volatility chicken_vol 504 0.156 0.398 —1.347 3.305
Per capita disposable income Inincome 504 9.688 0.612 5.52 11.406
Pig production Insupply 504 4.168 1.382 0.727 6.241

consumer attention remained relatively consistent, media reports
varied significantly in intensity, underscoring the media’s critical
role in supplying information and shaping market responses.

4 Empirical analysis

4.1 Baseline regression

To address the question of how consumer network attention
affects pork price volatility under the impact of major animal
epidemics, this study designs the following baseline model to
examine the influence of consumer network attention on pork price
volatility. The baseline model is constructed as follows:

Price_voly; = ag + aqlnattentionis + o2 Xt + €t (4)

Among them, Price_vol;; represents the volatility of pork prices,
Inattention;; represents the natural logarithm of consumer network
attention, and Xj; represents the control variables. This study
selected population density, disposable income of residents, pig
production volume, beef price volatility, chicken price volatility,
and lamb price volatility as control variables. If hypothesis HI is
valid, the regression coeflicient of the main explanatory variable
should be significantly positive, indicating that higher consumer
network attention leads to more pronounced pork price volatility,
while the opposite suggests smaller price fluctuations.

Table 2 presents the results of the benchmark regression. As
can be seen from the table, consumer attention (Inattention) has
a significant positive impact on pork price volatility (price_vol),
consistently significant at the 1% level across all three models.
This suggests that as consumer network attention increases, pork
price volatility also rises. The reasoning behind this is that
higher consumer attention leads to increased access to market
information, which stabilizes or even boosts pork demand as
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consumers are less likely to change their purchasing decisions out of
panic. During periods when pork supply has not yet fully recovered,
stable or increased demand can exacerbate price fluctuations.

Additionally, the control variables reveal some notable trends.
First, beef price volatility (beef_vol) has a significant negative effect
on pork price volatility, reflecting the substitution effect between
different types of meat: a decrease in beef prices may drive an
increase in pork prices. Although the price volatility of lamb and
chicken does not show significant effects in the model, they may
still have some influence on the pork market. Furthermore, while
population density (Inpop) and income levels (Inincome) do not
show significant impacts on price volatility in this model, their
effects could manifest through indirect mechanisms. This article
underscores the importance of consumer attention and cross-
market dynamics in shaping pork price volatility, particularly in
contexts of major animal disease outbreaks.

4.2 Moderating effects analysis

To further elucidate the mechanism behind the impact of
consumer network attention on pork price volatility, this study
examines the moderating effects of the media consultation index
and social network characteristics. Drawing on existing literature,
we construct Equation 5 based on Equation 4 to test the moderating
effects of these two factors on the relationship between consumer
network attention and pork price volatility.

price_vol;, = ayInattention;; + a;Mod
+aslnattentiony; x Mody + BXi (5)
In Equation 5, Mod;; represents the moderating variable, while

the remaining variables are set the same as in Equation 4. For
this study, the media information index, characteristics of the
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TABLE 2 Estimation results of consumer network attention and pork
price volatility.

(1) (2) (3)
Fixed effect  Fixed effect OLS
Variables Price_vol Price_vol  Price_vol
Inattention 0.0380%** 0.0492%** 0.0297%*
(0.0128) (0.0105) (0.0095)
Inpop —0.3582 0.0493
(0.9135) (0.1618)
Sheep_vol 0.3373 0.2847
(0.2252) (0.2263)
Beef_vol —0.4123* —0.2460*
(0.2137) (0.1436)
Chicken_vol —0.0591 —0.0933*
(0.0451) (0.0495)
Inincome —0.0315 0.0045
(0.0490) (0.0179)
Insupply 0.0519 0.0095
(0.0703) (0.0096)
Constant —0.2108"* —0.1879 —0.2431
(0.0937) (0.6359) (0.1722)
Time fixed effects Yes Yes
Province fixed effects Yes Yes
Observations 504 504 504
R-squared 0.0182 0.0551 0.1631
Number of code 28 28

*, **, and ™ represent significance at the 10%, 5%, and 1% levels, respectively. Standard

errors are shown in parentheses.

repost network and characteristics of the emotion transmission
network were selected as moderator variables. The consultation
index is used to measure the level of attention and coverage
of news information on specific keywords on the Internet,
reflecting the weighted sum of internet users’ behaviors such
as reading, commenting, sharing, and liking during period
t. In the process of constructing the indicator, the specific
consultation index is log-transformed after adding 1. Social
network characteristics can influence consumer decision-making.
This study selects degree centrality, closeness centrality, and
betweenness centrality indicators from the social network to
characterize the features of the retweet relationship network
and emotion transmission network. The necessary raw data for
calculating these variables mainly come from the official website
of Baidu Index and the Micro Data Research Institute. If the
coefficients «y and o3 in Equation 5 are statistically significant,
it indicates that the Mod variable plays a moderating role in
the relationship between consumer network attention and pork
price volatility.
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4.2.1 The moderating role of media consultation
index

In the first column of Table 3, at a significance level of
5%, the media consultation index negatively moderates the
relationship between consumer network attention and pork
price volatility. As the media consultation index increases, the
exacerbating effect of consumer network attention on pork price
volatility is strengthened. The Spiral of Silence theory suggests
that, to avoid isolation, people tend to express opinions that
align with the majority while remaining silent about divergent
opinions. This results in a spiral-like process where one opinion
becomes increasingly vocal while the other gradually becomes
silent. The internet amplifies individuals’ voices, and personal
opinions can surpass those of official media, turning individuals
into “opinion leaders.” Consequently, the information consumers
obtain from the internet often carries strong personal emotions,
influencing their behavioral decisions. In this context, based
on subjective market information, consumers may make panic-
driven decisions to hoard pork, increasing their purchases for
a certain period. When the supply remains relatively stable, the
rise in effective demand exacerbates pork price volatility. The
Perceptual Load theory suggests that, due to limited information
processing capacity, consumers selectively process information
when faced with a massive amount of information. After the
outbreak of a major animal epidemic, the media, as an essential
information dissemination channel, plays a role in guiding public
opinion and correcting negative phenomena. It largely serves
as a supplier of market information, prompting consumers
to prioritize purchasing decisions based on the information
provided by the media. On one hand, the media continuously
conveys information about major animal epidemics to consumers,
enabling them to understand relevant information and alleviate
information asymmetry in the agricultural product market,
leading to more rational purchasing decisions. On the other
hand, through official media, false information or inflammatory
remarks in the market are promptly countered and controlled,
reducing consumer panic. Some consumers may adopt a wait-
and-see attitude, leading to the maintenance or reduction of pork
purchases. When the supply remains relatively stable, unchanged
or decreased effective demand ultimately leads to a decrease in pork
price volatility.

Consumers are likely to increase their online attention to
ASF due to changing sentiment in the traditional media and
consumer pessimism. That is, there may be inverse causality
between the core explanatory variables and the mediating variables,
which would lead to an endogeneity problem. In this article,
we use the Granger causality test to verify whether there is
inverse causality between variables. The empirical findings of
this study are consistent with the Perceptual Load theory,
which may be related to the adaptive differences between
the Spiral of Silence and Perceptual Load theories. During
the outbreak of a major animal epidemic, although “opinion
leaders” in the online space may be social individuals rather
than official media, consumers, constrained by their information
processing capacity, prioritize the processing of authoritative media
information. That is, based on authoritative media information,
they maintain or reduce their pork purchases. When the supply
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TABLE 3 Results of moderation effect analysis.

Variables

(1)

Consultation index

(2)

(3)

(4)

Characteristics of retweet network

(5)

(6)

)]

Characteristics of emotional transmission network

Degree Centrality Closeness centrality Betweenness centrality Degree centrality Closeness centrality Betweenness centrality

Price_vol Price_vol Price_vol Price_vol Price_vol Price_vol Price_vol

Inattention 0.0309** 0.0432* 0.0464** 0.0552** 0.2162%* 0.1109*** 0.0401*

(0.0124) (0.0261) (0.0122) (0.0228) (0.0572) (0.0296) (0.0215)
Mod —0.0999* 0.0131* —0.0147 —0.0035"* 0.0849 0.0478* —0.1470

(0.0571) (0.0075) (0.0418) (0.0009) (0.1575) (0.0273) (0.1892)
Lnattention*mod 0.0104* —0.0016 0.0021 —0.0006™* —0.0170 —0.0088* 0.0167

(0.0059) (0.0053) (0.0059) (0.0003) (0.0199) (0.0050) (0.0261)
Control variables Yes Yes Yes Yes Yes Yes Yes
Time fixed Yes Yes Yes Yes Yes Yes Yes
Individual fixed Yes Yes Yes Yes Yes Yes Yes
Observations 504 504 504 504 504 504 504
N 28 28 28 28 28 28 28
R-squared 0.0801 0.1942 0.1989 0.1897 0.1554 0.1402 0.1780

*, %, and *** represent significance at the 10%, 5%, and 1% levels, respectively. Standard errors are shown in parentheses.
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remains relatively stable, unchanged or decreased effective demand
eventually mitigates pork price volatility. Therefore, in the research
context of this study, the consultation index exhibits a negative
moderating effect.

4.2.2 Moderating effects of social network
structure
4.2.2.1 Characteristics of forwarding network structure

In columns (2)-(4) of Table3, at a significance level of
5%, the betweenness centrality of the forwarding network

negatively moderates the relationship between consumer
online attention and pork price fluctuations. With an
increase in betweenness centrality, the amplifying effect

of consumer online attention on pork price fluctuations
is weakened.

Based on the analysis of the spiral of silence and cognitive
load theories presented earlier, the moderating effects of the
repost network characteristics in the regression results are
consistent with the cognitive load theory., which may be related
to the adaptive differences between the Spiral of Silence and
Perceptual Load theories. During the outbreak of major animal
epidemics, consumers, limited by their information processing
capacity, prioritize the processing of market information they
encounter first, most of which comes from official news media
reports. Based on the information provided by official news
media, consumers do not engage in panic-driven stockpiling,
but rather maintain or reduce their pork purchases. When the
pork supply is relatively stable, the unchanged or decreased
effective demand ultimately mitigates pork price fluctuations.
Therefore, in the context of this study, the betweenness
centrality index in the forwarding network exhibits a negative
moderating effect.

4.2.2.2 Characteristics of emotional transmission
networks

In Table 3, columns (5)-(7), at a significance level of
5%, the
networks

closeness centrality of emotional transmission

positively moderates the relationship between
consumer network attention and pork price fluctuations. As
the closeness centrality increases, the intensifying effect of
consumer network attention on pork price fluctuations will
be weakened.

Based on the previous analysis of the spiral of silence
and cognitive load theories, the moderating effect of the
emotional transmission network characteristics in the regression
results aligns with the spiral of silence theory. During the
outbreak of a major animal epidemic, consumer emotions
are influenced by the emotions of “opinion leaders” who
may be individuals with more extreme views. At this time,
consumers adjust their expectations and make purchasing decisions

>

under the influence of “opinion leaders” emotions. If the
closeness centrality corresponding to the emotions of the opinion
leaders is low, the likelihood of emotional mutation due to
information distortion is also low. In such cases, consumers
tend to stockpile pork in large quantities due to their extreme
emotions, resulting in increased pork purchases. When the

pork supply is relatively stable, unchanged or increased effective
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TABLE 4 Endogeneity test.
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(1) (2) (3)

Variables L.lnattention L2.lnattention L3.lnattention
Inprice_vol 1.6124™* 0.5423 0.3748

(0.7175) (0.4446) (0.2883)
Constant —44.8300** —61.3975"* —72.2322%%*

(17.3114) (20.3607) (23.2012)
Observations 391 368 345
R-squared 0.5111 0.4604 0.4530
Number of 27 27 27
province

*,** and *** indicate significance levels at 10%, 5% and 1%, respectively, with robust standard
errors in parentheses.

demand ultimately exacerbates pork price fluctuations. Therefore,
in the context of this study, the closeness centrality index
in the emotional transmission network exhibits a positive
moderating effect.

4.3 Endogeneity and robustness tests

4.3.1 Endogeneity issues

This study aims to explore the impact of consumer network
attention on pork price fluctuations, inherently encountering a
challenge of reverse causality. Specifically, consumer attention
to sudden animal epidemic events may not solely originate
from the outbreak of major animal epidemics. Some consumers
may increase their attention to such events due to abnormal
pork price fluctuations. Therefore, using the aforementioned
economic indicators as dependent variables in the empirical
analysis may introduce endogeneity issues. To address this
concern, this study adopts the approaches proposed by Shao
and Li (2017) and Aghion et al. (2016) regarding the timing
of variables. The model is constructed with consumer network
attention as the dependent variable and pork price volatility
as the independent variable. Additionally, both the dependent
variable and control variables are lagged by one period to observe
whether the changes in explanatory variables in the future can
predict the changes in the dependent variable in the current
period. The results, as shown in Table 4, indicate that when
considering the same control variables, only lagged consumer
network attention as the dependent variable exhibits a significant
coefficient with pork price volatility. This suggests a reverse causal
relationship between pork price volatility and future consumer
network attention.

To address the endogeneity issue caused by reverse causality,
this study adopts the approaches proposed by Zhang C. et al.
(2023), Zhang W. Q. et al. (2023) and Cheng et al. (2022).
Lagged consumer network attention at two and three periods
is introduced as instrumental variables into the model. The
analysis utilizes two-stage least squares and maximum likelihood
methods for a reexamination of the baseline model through
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TABLE 5 Instruct variable regression results.

10.3389/fsufs.2024.1518012

TABLE 6 Robustness test results.

(1) (2) (3) (1) (2) (3)
Variables Fixed effect 2SLS LIML Variables Price_vol Price_vol Price_vol
Price_vol Price_vol Price_vol Inattention 0.0077* 0.0108** 0.0047*
Inattention 0.0400%* 0.0451%* 0.0461%* (0.0041) (0.0045) (0.0025)
(0.0070) (0.0108) (0.0109) Inpop —1.2342 0.0335
Inpop 55.5241 0.0347 0.0363 (1.0842) (0.0914)
(37.3643) (0.0984) (0.0989) Insheep_vol 0.3899* 0.3142*
Insheep_vol 0.1830* —0.0499 —0.0500 (0.1979) (0.1684)
(0.0993) (0.0538) (0.0539) Inbeef_vol —0.3241* —0.1564
Inbeef vol —0.0507 —0.0093 —0.0119 (0.1758) (0.1577)
(0.0707) (0.0553) (0.0555) Inchicken_vol —0.0632 —0.0970**
Inchicken_vol —0.0018 0.0086 0.0086 (0.0432) (0.0459)
(0.0168) (0.0069) (0.0069) Inincome 0.0637 0.0294
Inincome 0.0794** —0.0152* —0.0158* (0.0464) (0.0241)
(0.0215) (0.0092) (0.0093) Insupply 0.0735 0.0102
Insupply 0.0558 0.0001 0.0001 (0.0585) (0.0106)
(0.0341) (0.0053) (0.0054) Constant —0.7473 —0.2491
Constant —3.4940* —0.2351"** —0.2367"* (0.5425) (0.2547)
(1.8407) (0.0828) (0.0832) Time fixed Yes No Yes
Observations 414 360 360 Individual fixed Yes Yes Yes
R-squared 0.0900 Observations 504 504 504
Number of province 27 Number of code 28 28 28

*,** and *** indicate significance levels at 10%, 5% and 1%, respectively, with robust standard

errors in parentheses.

regression analysis. The results, as presented in Table 5, indicate
that the coeflicients of consumer network attention remain
consistent and significant at the 1% level of significance in both
the two-stage least squares and maximum likelihood regression
outcomes. In comparison to the baseline regression results, the
introduction of instrumental variables maintains a significant
positive coeflicient for consumer network attention, with a slight
increase in its magnitude. This suggests that the endogeneity
resulting from mutual causality has led to an underestimation of
the coeflicient.

4.3.2 Robustness test

In the preceding section, we employed web scraping techniques
to collect Baidu Index as an indicator of consumer network
attention. Similarly, we used web scraping techniques to gather
Weibo posts related to the keyword “African swine fever” during
the sample period. The total number of reposts, comments, and
likes for these Weibo posts were aggregated to represent consumer
network attention for robustness testing. The results, as presented
in Table 6, revealed that even when restricting the information
platform to Weibo, consumer network attention still significantly
intensifies pork price fluctuations.
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*,** and *** indicate significance levels at 10%, 5% and 1%, respectively, with robust standard
errors in parentheses.

5 Conclusions and policy implication

5.1 Conclusions

Utilizing a panel model approach and provincial-level monthly
data collected through web scraping techniques, this study
examines the impact of consumer internet attention triggered
by major animal disease events on pork price fluctuations. We
focus on the largest developing market, China, and take African
Swine Fever as a case study to analyze how information related
to significant animal disease outbreaks influences pork prices.
No prior research has comprehensively explored the relationship
between consumer internet attention and pork price volatility
within the context of major disease outbreaks in such a large
developing market. Our findings contribute to the understanding
of digital information dissemination’s role in agricultural market
dynamics and offer policy insights for other developing economies
facing similar challenges.

This study utilizes social network theory to investigate the
underlying mechanisms linking consumer network attention
triggered by major animal epidemic events and China’s pork price
fluctuations, using African swine fever as an illustrative example.
Monthly provincial panel data from June 2021 to November 2022
were collected through web scraping and social network analysis.
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By constructing a Weibo user repost network and an emotion
transmission network, social network characteristics are integrated
into the analysis framework to explore the impact and mechanisms
of consumer network attention on pork price fluctuations
resulting from major animal epidemic event information. The
article contributes significantly by examining the influence of
weak relationship networks on consumer behavior, offering a
comprehensive analysis of how consumer network attention shapes
purchasing decisions and contributes to fluctuations in pork prices.
Through the use of web crawlers and social network analysis,
the research builds Weibo user repost and emotion transmission
networks, incorporating the features of weak relationship networks
into the analytical framework.

The study’s findings are as follows: Firstly, from the perspective
of demand-side behavior, consumer network attention triggered by
major animal epidemic events significantly amplifies China’s pork
price fluctuations. Secondly, considering the moderating effects of
the media information index and social network characteristics, it
is found that the media information index negatively moderates
the relationship between consumer network attention and pork
price fluctuations. As the media information index increases,
the intensifying effect of consumer network attention on pork
price fluctuations is enhanced. The intermediary centrality of the
repost relationship network negatively moderates the relationship
between consumer network attention and pork price fluctuations,
and as the intermediary centrality increases, the intensifying effect
of consumer network attention on pork price fluctuations is
weakened. The closeness centrality of the emotion transmission
network positively moderates the relationship between consumer
network attention and pork price fluctuations. As the closeness
centrality increases, the intensifying effect of consumer network
attention on pork price fluctuations is strengthened.

Our study has some limitations. First, the panel data used
in this research spans only from June 2021 to November 2022,
which provides a relatively short time frame that may not fully
capture the long-term impacts of major animal epidemics, such
as African Swine Fever, on pork price fluctuations. Furthermore,
the data is primarily sourced from Chinese social media platforms,
such as Weibo and Baidu, which may limit the generalizability of
the findings to other international contexts or cultural settings.
Second, while the study employs social network analysis (SNA) to
construct repost and emotion transmission networks, it may not
fully account for the nonlinear dynamics of emotion propagation,
such as emotional polarization or random shocks. Additionally,
the exclusive reliance on Weibo data overlooks the potential
influence of other social media platforms, such as WeChat or
TikTok, which could underestimate the complexity of cross-
platform information dissemination.

5.2 Policy implication

Our results have implications apropos the Consumer
Internet Attention and its Post-epidemic Impact on China’s Pork
Price Fluctuations. Firstly, the government should strengthen
information supervision and guidance, fully leveraging the role
of official information dissemination in guiding public opinion
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during sudden epidemic outbreaks. As consumer network attention
significantly amplifies pork price fluctuations, especially following
major animal disease outbreaks, the government should enhance
its regulation and guidance of online information. This includes
the timely release of accurate and authoritative information to
stabilize market expectations and reduce unnecessary panic.
Secondly, it is crucial to enhance the quality of media information
to ensure timely, sufficient disclosure by official media. This
study finds that as the media information index increases, the
intensifying effect of consumer network attention on pork price
fluctuations also strengthens. Therefore, improving the quality and
credibility of media reports and ensuring the accuracy, timeliness,
and comprehensiveness of information are important measures to
stabilize pork price fluctuations. Thirdly, make full use of social
media. This study finds that the characteristics of the user repost
relationship network and the emotional transmission network
both play a moderating role in the impact of consumer network
attention on pork price fluctuations. The government needs
to recognize the key role of “opinion leaders” on social media
platforms in disseminating information to slow the spread of panic
and enhance the dissemination of beneficial information. Finally,
focus on the development of public opinion monitoring tools to
monitor and analyze the dissemination of information on social
media and its impact on the market, enabling more effective and
rapid responses to market price fluctuations.
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