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Abstract: Digital transformation has increased the importance of digital human
capital as economic participation becomes increasingly mediated by digital
technologies. While social commerce research has primarily focused on
consumer behavior, technology adoption, and purchase intention, limited attention
has been given to how digital infrastructure and digital participation shape
capability-related interactions within emerging digital ecosystems. This study
addresses this gap by examining OPPO-related conversations in Indonesian
social commerce communities and proposing the Infrastructure Enabled Digital
Human Capital Framework (IEDHCF). Using a multi-method computational
approach, 1,247 conversation units collected from the Social X platform
between January 2024 and April 2025 were analyzed using Latent Dirichlet
Allocation (LDA), Text Network Analysis (TNA), and temporal trend analysis,
complemented by contextual data from APJII and BAKTI Komdigi. The
findings revealed five dominant discourse dimensions: product evaluation,
transaction negotiation, trust formation, geographic accessibility, and purchase
intention. While OPPO served as the primary discourse anchor, purchase
intention emerged as the most influential bridging node connecting the thematic
communities. Conversation activity remained relatively stable over time, with
periodic increases during promotional and high-consumption periods. The results
suggest that social commerce interactions involve recurring practices related to
information evaluation, communication, negotiation, credibility assessment, and
decision-making, indicating that digital participation provides a context in which
competencies associated with digital human capital are continuously exercised
and reinforced. By introducing the IEDHCF, this study contributes to Human
Resource Management and digital economy literature by highlighting how digital
infrastructure and participation create conditions that support capability-related
interactions within emerging digital environments. media/image1.png
Keywords: digital human capital; digital infrastructure; social commerce; digital
participation; text network analysis; emerging digital economies.

1. Introduction
The rapid advancement of digital technologies is transforming the nature

of work, skill requirements, and human capital development across industries.
The widespread adoption of internet technologies, mobile devices, social media
platforms, and digital services has fundamentally changed how individuals
acquire knowledge, communicate, participate in economic activities, and develop
competencies needed in increasingly digital societies(Adekoya, 2025; George &
Omari, 2025; Suhud et al., 2025). As organizations and economies continue
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to undergo digital transformation, the development of digital human capital
has become a strategic priority for sustaining productivity, competitiveness, and
inclusive economic growth(Khubulova et al., 2022; Menne et al., 2024; Kravchuk,
2025; Kamarul Zaman et al., 2025).

Human Capital Theory suggests that investments in knowledge, skills,
competencies, and technological capabilities enhance individual productivity and
contribute to broader economic development(Bulina et al., 2020; Grugulis,
2024; Noor et al., 2026). Traditionally, human capital development has been
associated with formal education, vocational training, and organizational learning
programs. However, the expansion of digital technologies has created alternative
environments for capability development that extend beyond conventional
educational and workplace settings (Damayanti et al., 2026). Digital platforms
now facilitate continuous learning, knowledge sharing, information exchange, and
interaction among users, enabling individuals to acquire competencies that support
participation in the digital economy(Hasan Polas et al., 2024; Rostini et al., 2025;
Suhud et al., 2026).

In contemporary digital environments, digital human capital encompasses not
only technical skills but also communication capabilities, information evaluation
skills, trust-building competencies, digital literacy, negotiation abilities, and online
collaboration practices(Khubulova et al., 2022; Kolmykova & Mishchenko, 2021).
These competencies are increasingly important because economic participation is
becoming more dependent on digital technologies and platform-based interactions.
Individuals who actively engage in digital ecosystems are more likely to
develop the capabilities required to navigate digital markets, access economic
opportunities, and participate effectively in technology-mediated environments.

Digital infrastructure plays a critical role in enabling these processes.
Reliable internet connectivity, smartphone accessibility, and digital
communication networks provide the foundation upon which individuals
can access information, engage with online communities, participate in
economic activities, and develop digital competencies(Johnson et al., 2024;
Méndez-Domínguez et al., 2023). Consequently, digital infrastructure should not
be viewed solely as a technological resource but also as an important enabler
of human capital development. Improved connectivity expands opportunities
for learning, interaction, entrepreneurship, and economic participation, thereby
supporting workforce readiness and digital inclusion.

The importance of digital infrastructure is particularly evident in emerging
economies where digital transformation continues to reshape economic and social
activities(Fernandito et al., 2025; Wang, 2025). As internet penetration and
mobile technology adoption increase, millions of individuals gain access to digital
platforms that facilitate communication, commerce, and information exchange.
These platforms create opportunities not only for economic transactions but
also for capability development through repeated interactions, problem-solving
activities, and knowledge-sharing processes. Therefore, understanding how digital
infrastructure supports human capital development within digital ecosystems
has become an increasingly important area of inquiry in Human Resource
Management and development studies.

Indonesia represents one of the most dynamic digital economies in Southeast
Asia. Over the past decade, the country has experienced substantial growth
in internet penetration, smartphone ownership, social media usage, and digital
economic participation. Social media platforms have become deeply integrated
into everyday life and increasingly function as spaces where individuals exchange
information, build networks, develop market knowledge, and engage in various
forms of economic activity(Annisya et al., 2023; Kumara, 2023; Tanarubun,
2021). At the same time, government initiatives aimed at expanding digital
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infrastructure have sought to improve connectivity and reduce digital disparities
across geographically dispersed regions of the archipelago.

Despite these developments, significant challenges remain. Unequal access
to digital infrastructure continues to affect participation in digital activities,
particularly in frontier, outermost, and underdeveloped regions. Variations
in connectivity, digital access, and technological resources influence the
extent to which individuals can benefit from opportunities for learning,
communication, entrepreneurship, and economic engagement(Iskandar et al.,
2026; Patricia Adako & Foyekemi Ekundayo, 2025). To address these issues, the
Indonesian government has implemented numerous digital inclusion initiatives,
including public internet access programs, connectivity expansion projects, and
satellite-based infrastructure systems designed to broaden participation in the
digital economy.

One of the most important manifestations of digital participation is social
commerce. Social commerce integrates social interaction and commercial activity
within digital platforms, allowing users to exchange information, evaluate
products, negotiate transactions, establish trust, and conduct marketplace activities
through social media environments(Kulakova, 2025; Suhud et al., 2024; Rubtsova
& Solodukhin, 2022). Unlike traditional e-commerce systems that emphasize
transaction efficiency, social commerce relies heavily on communication,
interaction, collaboration, and user-generated content. Through these interactions,
participants continuously engage in activities that require information processing,
communication, decision-making, negotiation, and trust-building competencies.

From a human capital perspective, social commerce represents more
than a marketplace. It functions as a digital ecosystem where individuals
develop and exercise capabilities that are increasingly relevant in modern
economies. Product evaluation requires analytical skills and information
assessment. Negotiation processes involve communication and persuasion
competencies. Trust formation depends on social interaction and relationship
management. Participation in digital communities requires digital literacy
and engagement skills(Roszko-Wójtowicz et al., 2025). Consequently, social
commerce interactions provide valuable opportunities to observe how digital
competencies emerge and operate within naturally occurring online environments.

Despite growing scholarly interest in social commerce, existing research
has primarily focused on consumer behavior, technology adoption, electronic
word-of-mouth, trust formation, purchase intention, and platform performance.
Most studies employ survey-based approaches that investigate individual attitudes
and behavioral intentions(Ahmad et al., 2025; Juwitasary et al., 2025; Kabian
et al., 2025; Kuo & Chen, 2020; Nawang et al., 2025; Vij & Kaur, 2024).
While these studies have contributed significantly to understanding consumer
decision-making, they provide limited insight into the broader interactional
processes through which digital competencies and human capital capabilities are
developed. Furthermore, relatively little attention has been given to understanding
how digital infrastructure, digital participation, and social commerce interactions
collectively contribute to human capital development in emerging digital
economies.

A related limitation concerns methodology. Previous studies frequently
rely on questionnaires, experiments, or transaction-based datasets, which
often fail to capture the complexity of naturally occurring interactions
within digital environments. User-generated content generated through social
commerce platforms contains rich information regarding communication practices,
information exchange, negotiation behavior, trust formation, and marketplace
participation. Recent advances in Natural Language Processing (NLP), Topic
Modeling, and Text Network Analysis provide opportunities to examine these
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interactions at scale and identify the underlying structures that characterize digital
participation and capability development.

Another important research gap concerns the integration of digital
infrastructure, digital behavior, and human capital development within a unified
analytical framework. Existing studies often examine these dimensions separately,
making it difficult to understand how connectivity, participation, interaction, and
communication collectively shape digital capability formation. This limitation is
particularly important in emerging economies where infrastructure expansion and
digital inclusion initiatives continue to influence opportunities for participation
and human capital development.

To address these gaps, this study examines OPPO-related conversations
within Indonesian social commerce communities. OPPO was selected because
it is among the most frequently discussed smartphone brands in Indonesia
and generates substantial interaction within informal digital marketplaces. By
analyzing naturally occurring conversations rather than self-reported survey
responses, this study seeks to identify dominant discourse themes, conceptual
relationships, and temporal dynamics that characterize digital participation within
social commerce environments.

The study utilizes a corpus of 1,247 social commerce conversation units
collected from Facebook buy-and-sell communities between January 2024 and
April 2025. A multi-method computational approach combining Latent Dirichlet
Allocation (LDA), Text Network Analysis (TNA), and temporal trend analysis
is employed to investigate the semantic, structural, and temporal dimensions of
social commerce discourse. To provide broader contextual understanding, the
analysis is complemented by national digital behavior indicators and digital
infrastructure data obtained from the Indonesian Internet Service Providers
Association (APJII) and BAKTI Komdigi.

Accordingly, this study proposes the Infrastructure-Enabled Digital Human
Capital Framework (IEDHCF) as an integrative conceptual model for
understanding digital human capital development within platform-based digital
ecosystems.

This study contributes to the Human Resource Management literature in
three ways. First, it extends discussions of human capital development by
examining how digital infrastructure and digital participation create conditions
that facilitate capability formation within digital ecosystems. Second, it
demonstrates how social commerce interactions reflect the development and
utilization of competencies related to communication, information evaluation,
negotiation, trust-building, and digital engagement. Third, it introduces the
Infrastructure Enabled Digital Human Capital Framework (IEDHCF) as a holistic
framework linking digital infrastructure, digital participation, social commerce
interaction, and human capital development in emerging digital economies.

Accordingly, this study addresses the following research questions: (1) What
themes dominate OPPO social commerce conversations in Indonesia? (2) How
are key concepts connected within the discourse network? (3) What temporal
patterns emerge over the observation period? (4) How do digital infrastructure
and digital behavior support social commerce participation and digital human
capital development? and (5) How does the Infrastructure Enabled Digital Human
Capital Framework explain the relationship between digital infrastructure, digital
participation, social commerce interaction, and human capital development in
emerging digital markets?
2. Materials and methods

Digital participation within social commerce environments provides
opportunities for individuals to engage in communication, information exchange,
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negotiation, and trust-building activities. From a Human Resource Management
perspective, these interactions reflect the application of digital competencies
that contribute to digital human capital development(Rajkumar, 2024; Sangaji
et al., 2023). Therefore, social commerce conversations offer a valuable
source of evidence for examining how digital participation and capability-related
interactions emerge within technology-mediated environments. Guided by the
Infrastructure-Enabled Digital Human Capital Framework (IEDHCF), this study
employed a computational social science approach to analyze the semantic,
structural, and temporal characteristics of these interactions.

Figure 1. Research Workflow of Infrastructure-Enabled Digital Human Capital Analysis

Research Design
This study adopted an exploratory descriptive research design to investigate

how digital participation within social commerce environments reflects the
development of digital human capital in emerging digital economies. Rather
than testing causal relationships, the study aimed to identify interaction patterns,
communication structures, capability-related discourse, and temporal dynamics
that emerge through naturally occurring social commerce conversations.

The research was guided by the Infrastructure Enabled Digital Human Capital
Framework (IEDHCF), which conceptualizes digital human capital development
as a product of interactions among digital infrastructure, digital participation,
communication practices, and marketplace engagement. Within this framework,
social commerce is viewed not only as an economic activity but also as a
digital environment where individuals develop and exercise competencies related
to information evaluation, communication, negotiation, trust-building, and digital
engagement (Adekoya, 2025; Alimova, 2020).

Data Sources and Collection
The main dataset was a set of social commerce conversations gathered

through the Social X platform, which allows large-scale retrieval of publicly
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available social media discussions and gives access to user-generated talk about
products, brands, and marketplace activity. Collection centered on OPPO-related
conversations in Indonesian Facebook buy-and-sell communities between January
2024 and April 2025, using keyword-based retrieval with search terms covering
product names, transaction-related expressions, and purchasing keywords that
typically appear in OPPO smartphone discussions; after retrieval, we removed
duplicates, off-topic posts, promotional spam, and incomplete threads, leaving a
final corpus of 1,247 valid conversation units.

Following data retrieval, a systematic screening process was conducted to
improve data quality and analytical consistency. Only publicly accessible posts
containing textual content relevant to the research topic were retained. Duplicate
entries, promotional advertisements, automated or bot-generated content, spam
messages, and posts with insufficient textual information were excluded from
the final dataset. This screening procedure ensured that the resulting corpus
accurately represented meaningful public discourse for topic modelling, text
network analysis, and temporal trend analysis.

This was complemented by two contextual sources: a set of national digital
behavior indicators from the Indonesian Internet Service Providers Association
(APJII), which provided context on internet penetration, smartphone adoption,
social media use, online shopping, and digital payment habits; and public digital
infrastructure information from BAKTI Komdigi, covering public internet access
facilities, satellite-supported connectivity programs, and infrastructure coverage
meant to improve digital access across Indonesia.

Table 1. Dataset Characteristics.
Characteristic Description

Primary Data Source Social X
Observation Period January 2024 –April 2025

Brand Focus OPPO
Platform Facebook Buy-and-Sell Communities

Initial Records Retrieved conversations
Final Corpus 1,247 conversation units
Language Indonesian

Supporting Data APJII, BAKTI Komdigi
Analytical Methods LDA, TNA, Temporal Trend Analysis

Data Preprocessing
Before analysis, the text went through several cleaning steps to keep the

dataset consistent and analysis-ready: duplicate removal, text normalization, URL
and emoji stripping, punctuation cleaning, tokenization, stopword removal, and
lemmatization. Normalization standardized spelling variants and put everything
into a common format, after which tokenization split the conversations into
individual lexical units for computational analysis. We dropped common
stopwords with little semantic value but kept domain-specific transaction terms
such as ”COD,” ”nego,” and ”garansi,” since these carry real meaning in
social commerce exchanges. What remained was a clean corpus ready for topic
modeling, network construction, and temporal analysis.

Digital Context Analysis
Digital Context Analysis was used to describe the wider environment

in which social commerce takes place. The APJII data let us look at
internet penetration, smartphone use, social media engagement, online shopping
participation, and digital payment adoption, while the BAKTI infrastructure data

6



Human Resources Management and Services 2026, 8(4), 6110.

helped trace patterns of digital access and connectivity expansion. The aim here
was contextual rather than causalto characterize the digital ecosystem that supports
social commerce in Indonesia, not to claim direct effects.

Topic Modeling Analysis
To get at the latent themes running through the corpus, we used Latent

Dirichlet Allocation (LDA), a probabilistic topic modeling method commonly
used to find hidden semantic patterns in large text collections. LDA assumes each
document mixes several topics, and that each topic is captured by a set of words
that tend to occur together. This lets us pick out dominant discussion themes that
descriptive analysis alone would likely miss(Ramakrishnan, 2025).

After preprocessing, we ran LDA on the corpus to identify its major thematic
structures. We interpreted each topic by reading its most representative keywords
and judging how coherent they were. The themes that came out pointed to
recurring strands of discussion product evaluation, transaction negotiation, trust
formation, geographic accessibility, and purchase intention and these in turn
helped us make sense of how consumers interact within the social commerce
ecosystem.

The five-topic solution was selected after comparing several candidate
topic models and evaluating their semantic interpretability. The selected model
produced conceptually distinct themes that adequately represented the diversity of
discussions within the dataset while maintaining meaningful differentiation among
topics. This approach follows established practices in exploratory topic modelling,
where model interpretability serves as an important criterion alongside statistical
diagnostics.

Text Network Analysis
To examine how concepts relate to one another across the corpus, we carried

out Text Network Analysis (TNA) using a keyword co-occurrence approach.
In the network, nodes are keywords and edges mark co-occurrence between
keywords within the same conversation unit(Billah et al., 2023). This makes it
possible to study the architecture of the discourse: which concepts are influential,
and how the different themes hang together.

We drew on three complementary centrality measures. Degree centrality
flagged the most connected concepts. Betweenness centrality identified the
bridging concepts that tie separate discourse communities together and carry
information across the network. Closeness centrality gauged how accessible a
concept is within the overall structure. We also ran community detection to find
clusters of densely connected keywords and surface the thematic communities
beneath the discourse. Together, the centrality measures and community detection
give a rounded view of conceptual influence, information flow, and how the
discourse is organized.

Temporal Trend Analysis
Temporal Trend Analysis tracked how the conversations changed over the

study period. We aggregated daily conversation counts and examined them
for fluctuations, recurring activity patterns, and stretches of unusually intense
discussion, then applied moving averages to bring out the broader patterns and
smooth over short-term noise—making it easier to separate long-term trends
and sustained engagement from brief spikes in activity(Chen & Poquet, 2023).
We read these patterns against consumer purchasing behavior, promotions, and
seasonal events that might drive social commerce participation. Taken together,
the analysis adds a sense of how dynamic online marketplace interactions really
are, rounding out the semantic and structural picture from the topic modeling and
text network analysis.

To construct the text network, a minimum keyword co-occurrence threshold

7



Human Resources Management and Services 2026, 8(4), 6110.

of [5] was applied to reduce noise and retain only meaningful relationships
among terms. Node weights were calculated based on the frequency of keyword
co-occurrence across the corpus, allowing highly connected terms to appear more
prominently within the network visualization. The network was subsequently
partitioned into thematic communities using the [community detection algorithm],
which identifies groups of closely connected keywords representing coherent
conceptual clusters. These analytical settings improved the interpretability of the
network while maintaining consistency in the identification of major thematic
structures.

Infrastructure-Enabled Digital Human Capital Framework (IEDHCF)
The InfrastructureEnabled Digital Human Capital Framework (IEDHCF)

served as the study’s integrative lens, bringing together four interconnected
dimensions. The first is digital infrastructure, represented by internet accessibility
and connectivity expansion. The second is digital behavior, reflected in patterns
of internet use, social media engagement, and online economic participation. The
third is social commerce interaction, represented by semantic topics, conceptual
relationships, and participant interactions extracted from the conversation corpus.
The fourth is temporal dynamics, represented by changes in interaction activity
over time(Korostova, 2025; Roszko-Wójtowicz et al., 2024).

Examining these dimensions collectively provides a holistic understanding
of how digital participation unfolds within emerging digital ecosystems and
how digitally mediated interactions create opportunities for the application of
competencies associated with digital human capital. The framework facilitates
the identification of dominant discourse structures, participation patterns,
purchasing intentions, and interaction mechanisms that characterize OPPO-related
social commerce conversations in Indonesia. By linking digital infrastructure,
participation behavior, interaction structures, and temporal dynamics, the IEDHCF
provides a conceptual basis for understanding how digital ecosystems support
capability-related interactions in emerging digital economies.
3. Results and discussion

This section presents the empirical findings generated through the
Infrastructure-Enabled Digital Human Capital Framework (IEDHCF). We begin
by examining the broader digital environment that supports participation in
Indonesia’s digital economy, before turning to the semantic, structural, and
temporal characteristics of OPPO-related social commerce interactions. By
considering digital infrastructure indicators, digital behavior patterns, and social
commerce interactions together, the analysis provides a more comprehensive
understanding of how digital participation unfolds within emerging digital
ecosystems and how capability-related interactions associated with digital human
capital are manifested in technology-mediated environments.
3.1 Digital Context of Indonesia’s Digital Participation Ecosystem

Understanding the broader digital environment is important before examining
the interaction patterns observed in social commerce conversations. Digital
participation takes place within an ecosystem shaped by internet access,
smartphone adoption, social media engagement, and the infrastructure that
supports connectivity. These conditions influence not only economic activity but
also opportunities for communication, information exchange, and participation in
digitally mediated environments. Indonesia has experienced substantial growth
in internet connectivity and digital participation over the past decade. Internet
access has expanded significantly, smartphones have become the primary gateway
to digital services, and increasing engagement with online platforms has enabled
more individuals to participate in digital economic activities.

Social media platforms have evolved beyond their original communication
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functions and now serve as spaces where individuals exchange information,
evaluate products, negotiate transactions, establish trust, and engage in various
forms of economic interaction. Through these activities, users actively participate
in digital environments that require information processing, communication, and
decision-making capabilities. At the same time, digital infrastructure initiatives
have expanded connectivity across geographically dispersed regions, as public
internet access programs and satellite-supported projects reduce barriers to
participation and increase access to digital opportunities. Collectively, these
developments create favorable conditions for digital participation and provide
an enabling environment in which competencies associated with digital human
capital can be continuously exercised through everyday online interactions.

Table 2. Digital Context Indicators of Indonesia’s Digital Participation Ecosystem
Indicator Value Description

Internet Penetration 80.66％ Proportion of Indonesian population connected to the internet
Internet Users 229.6 Million Estimated number of internet users

Smartphone Usage 83.39％ Primary device used for internet access
Social Media Usage 97.01％ Internet users accessing social media platforms

Online Shopping Activity 68.21％ Users participating in online purchasing activities
Digital Payment Usage 51.90％ Users utilizing digital payment systems

Public Internet Access Points 31,850+ BAKTI-supported connectivity locations
Connectivity Support SATRIA Satellite National satellite-based internet infrastructure
Observation Period Jan 2024 –Apr 2025 Study period for social commerce analysis

The indicators presented in Table 2 suggest a strong foundation for
digital participation in Indonesia. High levels of internet use, smartphone
adoption, and social media engagement provide individuals with broad access
to digitally mediated environments where communication, information exchange,
and economic interaction take place. These conditions facilitate participation in
online communities and marketplace activities while creating opportunities for
the application of competencies associated with digital engagement. As such, the
digital context provides an important backdrop for understanding the interaction
patterns and discourse structures observed in the OPPO-related conversations.
3.2 Word Frequency Analysis

We started with a word frequency analysis to surface the dominant concepts
in the corpus. This first pass gives an overview of the most common terms and
outlines the main dimensions of the discourse before the heavier methods come
in.

The following section first presents the empirical findings obtained from the
word frequency analysis. Their implications for understanding digital participation
and social commerce interactions are subsequently discussed in relation to the
broader Human Resource Management literature.
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Figure 2. Dominant Keywords in OPPO Social Commerce Conversations.

Figure 2 shows that the conversations are dominated by terms tied to product
features, transaction processes, purchase intention, and geography. Keywords
such as oppo, reno, and ram point to a strong focus on product evaluation and
technical specs, while harga, nego, and cod underline how much negotiation
and payment arrangements matter in these exchanges. The frequent appearance
of minat suggests that expressions of purchase intention sit at the heart of the
discourse, with users saying plainly that they are interested in a product even
as they weigh transaction terms and seller credibility, and geographic terms like
daerah and kota show that location still shapes whether a deal is workable and
how far a seller’s reach extends. Taken together, the word frequency results
suggest the discourse turns on four interlocking dimensions: product evaluation,
transaction negotiation, purchase intention, and geographic accessibility.
3.3 Topic Modeling Analysis

Word frequency analysis shows which keywords dominate, but it treats
each term in isolation and cannot reveal the latent themes running beneath the
conversations the clusters of co-occurring words that form coherent subjects
users move between as they talk. To uncover these, we applied Latent Dirichlet
Allocation (LDA), a probabilistic model that treats each conversation unit as a
mixture of topics and each topic as a distribution over words, so a single post
can register at once as product evaluation, price negotiation, and an expression
of purchase intent. We fit the model on the cleaned corpus and interpreted the
resulting topics through their highest-probability keywords and their semantic
coherence, surfacing the dominant strands of discourse that frequency counts
alone would leave hidden.

The empirical results presented below identify the dominant latent themes
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extracted from the conversation corpus. The subsequent discussion interprets how
these themes contribute to understanding capability-related interactions within
digitally mediated environments.

Figure 3. Semantic Landscape of OPPO Social Commerce Conversations.

Figure 3 presents the representative terms associated with each latent topic
identified by the LDA model. These keywords provide semantic justification for
the topic labels adopted in the subsequent analysis and demonstrate that each topic
captures a distinct dimension of digital participation, infrastructure, and human
capital development.

The model returned five dominant themes, shown in Figure 3. The first
is product evaluation and smartphone specifications, where consumers weigh
memory, device performance, and particular OPPO series before signaling
any intent to buy. The second centers on negotiation and pricingbargaining,
price adjustments, and payment arrangementswhich reflect the back-and-forth
character of social commerce, where terms are often hammered out directly
between buyer and seller. The third is trust and transaction security: terms for
cash-on-delivery, guarantees, and product authenticity tend to cluster together, a
sign that trust-building does real work in cutting down on transaction uncertainty.
The fourth concerns geographic accessibility and market reach, surfacing in talk
of regions, cities, and delivery coverage—even with better connectivity, where
someone is still shaping what is possible. The fifth represents purchase intention
and readiness to transact, as users express interest, ask about products, and
indicate they are ready to go ahead; this theme acts as a behavioral convergence
point that ties the other four together.
3.4 Text Network Analysis
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With the topics in hand, we turned to Text Network Analysis (TNA) to
examine how concepts relate to one another structurally across the corpus, moving
beyond what they mean individually to how they connect in use. We built a
co-occurrence network in which each keyword is a node and an edge links two
keywords whenever they appear together within the same conversation unit, so
the more often two terms are used side by side, the stronger the tie between
them. This lets us see how keywords interact, which concepts sit at the center
of the discourse, which act as bridges between otherwise separate discussions,
and how the themes identified through topic modeling knit together into a single
conversational structure rather than standing apart.

The network metrics reported below describe the structural relationships
among the dominant concepts identified in the corpus. The subsequent discussion
explains how these relationships contribute to understanding digital participation
and the development of digital human capital.

Figure 4. Conceptual Network of OPPORelated Social Commerce Interactions

The network is densely interconnected. Oppo has the highest degree
centrality, marking it as the main anchor around which conversations are
organized, but more telling is minat, which has the highest betweenness
centrality and works as a bridge linking separate discourse communitiesproduct
evaluation, negotiation, trust, and geographic accessibility repeatedly converge
on expressions of purchase intention. Community detection picks out
several clustersproduct discussions, negotiation, trust-related exchanges, and
geographic coordinationsuggesting that these conversations function as integrated
communication systems rather than separate, walled-off topics. The central place
of minat lines up with theoretical accounts that treat purchase intention as a
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pivotal stage between consumer evaluation and actual transaction behavior; on
this evidence, it is the main mechanism through which the various strands of
social commerce interaction connect.
3.5 Temporal Trend Analysis

Beyond the semantic and structural picture that topic modeling and network
analysis provide, there is a temporal dimension that neither can capture on its
own. Knowing which themes dominate the discourse and how concepts connect
tells us a great deal about the content of social commerce conversations, but it
says nothing about their rhythm—when people talk, how often, and whether that
attention holds or fades. Because marketplaces are living systems that respond
to promotions, paydays, holidays, and shifting consumer moods, understanding
how conversation activity rises and falls over time is essential to seeing just
how dynamic these interactions really are. We therefore tracked the volume
of OPPO-related conversations across the full observation period to trace this
movement.

The following findings describe the temporal evolution of social
commerce interactions throughout the observation period. Their interpretation
is subsequently discussed in relation to patterns of digital participation and
marketplace dynamics.

Figure 5. Temporal Patterns of OPPO-Related Social Commerce Interactions

As Figure 5 shows, conversation activity stayed fairly steady across most of
the observation period, punctuated by a handful of busier stretches rather than
a single dramatic surge. The clearest peaks lined up with major commercial
and festive periods—the kind of moments when promotions intensify and
consumers are already primed to spend—which suggests that participation in these
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communities rides along with broader purchasing cycles rather than moving on its
own. Just as telling is what happened between those peaks: the discussion never
really went quiet. Even outside promotional windows, a baseline of questions,
product inquiries, and negotiation continued, indicating that these interactions
are not purely event-driven but an ongoing part of marketplace life. Interest, in
other words, swells when there is a reason to buy and settles back to a steady
hum under normal conditions, never disappearing entirely. Read alongside the
topic and network findings, this temporal rhythm rounds out the picture: social
commerce discourse responds to short-term marketplace dynamics and seasonal
buying behavior while sustaining a continuous, year-round presence that keeps
the community active between spikes.
3.6 Integrated IEDHCF Findings and Discussion

The preceding sections have presented the empirical findings obtained from
digital context analysis, topic modelling, text network analysis, and temporal trend
analysis. The following discussion integrates these findings through the proposed
Infrastructure-Enabled Digital Human Capital Framework (IEDHCF) to explain
their broader theoretical implications for digital human capital development in
emerging digital markets.

Figure 6. Infrastructure-Enabled Digital Human Capital Framework (IEDHCF)

Taken as a whole, the results suggest that digital participation emerges from
the interaction of four interconnected dimensions: digital infrastructure provides
the connectivity and access that enable participation, digital behavior reflects how
individuals engage with online platforms and digital activities, social commerce
interactions capture the communication, information exchange, negotiation, and
trust-building processes occurring within digital environments, and temporal
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dynamics reveal how these interactions evolve over time. Across all dimensions,
purchase intention consistently emerges as the central bridging mechanism. The
convergence of product evaluation, negotiation, trust formation, and geographic
coordination around expressions of purchase interest indicates that effective
participation in digital environments depends on the integration of multiple
capability-related interactions. These findings suggest that digitally mediated
ecosystems are shaped by the combined influence of technological access,
participation behavior, interaction structures, and temporal activity patterns.
Accordingly, the Infrastructure-Enabled Digital Human Capital Framework
(IEDHCF) provides a useful lens for understanding how digital participation
creates opportunities for the continuous application of competencies associated
with digital human capital in emerging digital economies.
4. Discussion

Conversations about OPPO smartphones organize themselves around five
recurring themes: product evaluation, transaction negotiation, trust formation,
geographic accessibility, and purchase intention. Earlier social commerce research
has tended to isolate individual determinants of purchasing behavior, yet the
present results read differentlythese themes behave as an interconnected discourse
system rather than as separate concerns. Discussion of a product rarely stands
alone; it runs alongside bargaining, trust-building, and the coordination of
where and how an exchange will happen. The pattern supports a view of
social commerce as a socially embedded environment, one in which economic
participation grows out of sustained interaction among participants rather than
from discrete, individual decisions(Cheng, 2024; Law Kheen et al., 2023; Yu
Zheng, 2026).

These interaction patterns matter beyond marketplace behavior because they
map onto the capability dimensions of digital human capital. Evaluating a
product asks participants to search for, interpret, and weigh information before
committing. Negotiation draws on communication, persuasion, and judgment,
while trust formation rests on managing relationships and assessing credibility.
Such competencies carry weight in settings where economic activity is mediated
almost entirely through communication technologies(Akrout & Woodside, 2023;
Lipp & Mohnen, 2024; Mary Metilda Jayaraj et al., 2026). Read this way, taking
part in social commerce is not only a commercial act but a setting in which digital
competencies are exercised and reinforced through repetition.

The topic modeling results place product evaluation at the center of
the discourse. Before anyone signals an intention to buy, participants trade
information about specifications, performance, and quality. This echoes
decision-making accounts that treat information acquisition and appraisal as stages
preceding action. What distinguishes the social commerce setting is the source of
that information: rather than flowing from sellers or the platform, it is produced,
shared, and judged collectively through user interaction. Digital participation, in
other words, does its own work in cultivating information literacy and knowledge
exchange inside these communities(Chatterjee & Dhaigude, 2024; Xiao et al.,
2026).

Transaction negotiation surfaced as a second prominent dimension. The
frequency of pricing talk, bargaining, and payment arrangements points to how
interactive these environments are. Direct exchange between buyers and sellers
gives participants room to develop and apply communication and negotiation
skills that translate well to the wider digital economy(Ahearne et al., 2021; Zhang,
2024). The prominence of trust-related talk tells a similar story: participating
successfully online requires reading credibility, handling uncertainty, and building
confidence in interactions with strangers. Taken together, these competencies
extend past any single transaction and bear on broader forms of digital
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engagement.
The network analysis clarifies how the dimensions connect. OPPO anchors

the discourse, but purchase intention turns out to be the most influential
bridge, tying together product evaluation, negotiation, trust formation, and
geographic accessibility. This is consistent with work positioning purchase
intention as a pivotal stage between evaluation and transaction. From a human
resource management angle, however, its central location can also be read as
a marker of readiness for economic participation in digital settings. That so
many interactional threads converge on purchase intention suggests effective
participation depends on integrating information processing, communication,
trust-building, and decision-making rather than on any one of them alone(Anuj &
Professor, 2023; Praveer et al., 2025; Rorlen et al., 2025; Wistedt, 2024).

Reading the discourse findings against the digital context indicators brings
the role of infrastructure into focus. High internet penetration, widespread
smartphone use, and active social media engagement create conditions under
which interaction, information exchange, and trade can flourish. Government
efforts to extend connectivity and close digital gaps widen those conditions to
populations spread across difficult geography. Infrastructure, on this reading, is
less a static technological resource than an enabling mechanism for digital human
capital development opening the doors to information, communication networks,
and economic opportunity that capability formation depends on.

The Infrastructure-Enabled Digital Human Capital Framework (IEDHCF)
integrates the study’s computational findings into a coherent conceptual model
explaining how digital infrastructure, digital participation, and social commerce
interactions collectively contribute to digital human capital development. Within
this framework, digital infrastructure provides the enabling environment for
participation, while digital behavior reflects how individuals engage with digital
platforms through communication, information evaluation, negotiation, and
trust-building. Repeated engagement within these digital ecosystems facilitates
the continuous development of digital competencies and capabilities that enhance
workforce readiness and economic participation. Consequently, the framework
suggests that sustainable growth in digital marketplaces depends not only on
access to digital technologies but also on the continuous capability development
fostered through platform-based interactions.

Beyond synthesizing the empirical findings, the IEDHCF offers a broader
theoretical contribution to the Human Resource Management literature by
extending conventional perspectives on human capital development. Traditional
human capital models primarily emphasize education, individual competencies,
and organizational training as the principal drivers of capability development.
In contrast, the IEDHCF conceptualizes digital human capital as an evolving
capability that emerges through continuous interaction within digitally enabled
ecosystems. By integrating digital infrastructure, digital participation, and social
commerce dynamics into a single conceptual framework, the model addresses
an important gap in existing research, which has generally examined these
dimensions separately. This ecosystem-oriented perspective broadens existing
Human Resource Management theory by recognizing that digital human capital
is shaped not only by individual capabilities but also by technology-enabled
interactions and organizational digital environments.

It is important to emphasize that the IEDHCF should be interpreted as a
proposed conceptual framework rather than a fully validated empirical model. The
framework is derived from computational analyses of social commerce discourse
and illustrated through the Indonesian digital commerce context, providing an
evidence-informed representation of the relationships among digital infrastructure,
participation, and human capital development. While the framework offers a
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theoretically grounded explanation of these relationships, it does not establish
definitive causal mechanisms. Instead, it provides a conceptual foundation that
can guide future empirical investigations and theoretical refinement.

The applicability of the proposed Infrastructure-Enabled Digital Human
Capital Framework (IEDHCF) is primarily situated within emerging digital
markets characterized by rapid digital transformation, expanding digital
infrastructure, and active platform-based participation. The framework is
particularly relevant to digital commerce ecosystems, platform-mediated
organizations, and technology-enabled service industries where continuous digital
interaction supports workforce capability development and organizational learning.
These contextual characteristics define the boundary conditions under which the
framework is expected to provide its greatest explanatory value. Accordingly,
the IEDHCF should not be interpreted as a universally applicable model
across all industries or economic environments. Its applicability to mature
digital economies, traditional sectors with limited digitalization, or non-platform
organizational settings remains to be empirically examined. Future studies are
therefore encouraged to validate and refine the framework across different
industries, digital platforms, and national contexts to strengthen its robustness,
generalizability, and practical relevance.

Within these contextual boundaries, the IEDHCF also offers important
practical implications for Human Resource Management. Rather than viewing
digital capability development as an isolated training activity, the framework
emphasizes that workforce readiness emerges through the interaction of digital
infrastructure, platform-based participation, and continuous engagement within
digital ecosystems. This perspective provides organizations with a practical
reference for designing integrated digital capability development strategies
that align employee learning with broader organizational digital transformation
initiatives. Consequently, organizations may use the framework to guide digital
upskilling programs, strengthen workforce adaptability, and foster continuous
capability development through technology-enabled collaboration and learning
environments.

Beyond its practical relevance, the proposed framework contributes to the
broader Human Resource Management and digital economy literature by offering
an ecosystem-oriented perspective on digital human capital development. The
findings suggest that social commerce participation extends beyond transactional
activities to represent a dynamic form of digital engagement through which
capability-related interactions are continuously practiced and reinforced. By
integrating digital infrastructure, participation, discourse patterns, and temporal
dynamics within a single conceptual framework, this study provides a more
comprehensive understanding of how digitally enabled ecosystems may facilitate
capability development in emerging economies. From this perspective, digital
inclusion initiatives assume a broader strategic role, not only by expanding access
to digital technologies but also by creating conditions that support sustained
capability development, workforce readiness, and long-term organizational
adaptability.
5. Conclusion

This study examined OPPO-related conversations in Indonesian social
commerce communities, combining topic modeling, text network analysis,
temporal trend analysis, and digital context indicators. Working from a corpus of
1,247 conversation units, it traced how participants appraise products, negotiate
transactions, build trust, coordinate exchanges across locations, and voice
purchase intentions inside digitally mediated marketplaces.

Five discourse dimensions stood out: product evaluation, transaction
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negotiation, trust formation, geographic accessibility, and purchase intention.
Product evaluation supplied the informational groundwork for much of the
interaction, while bargaining and trust-related talk exposed how interactive
participation actually is. Geographic accessibility stayed relevant despite widening
connectivity, a reminder that location still shapes who can take part and on
what terms. In the network analysis, purchase intention held the central bridging
position, tying product evaluation, negotiation, trust formation, and geographic
accessibility into a single structure. The temporal picture was largely steady
across the observation period, broken by periodic spikes that tracked promotional
events and purchasing cycles.

These patterns carry meaning beyond marketplace behavior. Information
evaluation, communication, negotiation, credibility assessment, and
decision-making recurred throughout the discourse, marking social commerce as
a setting where such competencies are exercised again and again. The study stops
short of measuring human capital outcomes directly, but the interaction patterns
point to digital participation as a context in which capabilities relevant to today’s
digital economies are put to use and reinforced.

Infrastructure underpins this participation. Substantial internet penetration,
smartphone adoption, and social media engagement create conditions that ease
communication, information exchange, and economic interaction, and connectivity
expansion programs extend those conditions to communities spread across
difficult geography. On this evidence, investment in digital infrastructure feeds
not only marketplace activity but the wider ecosystem within which capabilities
are applied and economic engagement takes hold.

To integrate the relationships identified through the computational analyses,
this study proposes the Infrastructure-Enabled Digital Human Capital Framework
(IEDHCF), which brings together digital infrastructure, digital participation,
social commerce interaction, and temporal dynamics into a unified conceptual
perspective. The framework illustrates how digitally mediated participation
enables individuals to continuously develop and apply digital competencies that
contribute to digital human capital and workforce readiness. By emphasizing
the interaction between technological infrastructure and human engagement, the
IEDHCF highlights that sustainable digital human capital development is driven
not only by access to digital technologies but also by continuous participation
within digital ecosystems.

Although the framework is illustrated through the Indonesian social
commerce context, its primary value lies in providing a conceptual foundation for
understanding digital human capital development in emerging digital economies
experiencing rapid digital transformation. Nevertheless, the IEDHCF should be
regarded as a proposed conceptual model rather than a universally applicable
framework. Its broader applicability across different industries, digital platforms,
and national contexts requires further empirical validation through comparative,
longitudinal, and cross-country studies. Such investigations will help evaluate
the framework’s generalizability and refine its applicability across diverse digital
environments.

The study contributes to the Human Resource Management and digital
economy literature by demonstrating that large-scale social commerce discourse
can provide meaningful insights into the capability-building processes occurring
within digital ecosystems. Rather than viewing digital human capital solely
as an individual resource, the findings suggest that its development is closely
linked to the interaction between digital infrastructure, user participation, and
platform-based engagement. Accordingly, strengthening digital infrastructure and
promoting digital inclusion may simultaneously expand economic opportunities
while creating conditions that enable individuals to continuously acquire, apply,
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and sustain digital competencies in an increasingly digitalized workforce.
This study has several limitations that should be considered when interpreting

its findings. First, the analysis is based exclusively on user-generated content
related to OPPO collected from a single social commerce platform. Although
this context provides valuable insights into digital participation and capability
development within an active digital ecosystem, user interactions, engagement
patterns, and discourse dynamics may differ across brands, industries, and digital
platforms. Consequently, the proposed Infrastructure-Enabled Digital Human
Capital Framework (IEDHCF) should be interpreted within the context of
platform-based digital commerce and should not be assumed to be universally
applicable without further empirical investigation.

Second, the study relies on computational approaches, including topic
modelling, text network analysis, and temporal trend analysis, to identify semantic
structures and interaction patterns within large-scale digital discourse. While
these methods provide valuable exploratory insights into the relationships among
digital infrastructure, participation, and capability development, they do not
establish causal relationships nor directly measure individual digital competencies
or organizational human capital outcomes. Accordingly, the proposed IEDHCF
should be interpreted as an evidence-informed conceptual framework derived from
computational analyses rather than as a validated explanatory model.

Future research should extend the present study by examining multiple
brands, digital platforms, industries, and national contexts to evaluate the
robustness and generalizability of the proposed framework. Researchers are also
encouraged to combine computational discourse analysis with complementary
empirical approaches, such as surveys, interviews, longitudinal studies, or
mixed-method designs, to directly examine digital human capital development
and validate the relationships proposed in the IEDHCF. Such investigations would
strengthen the framework’s explanatory power, refine its theoretical foundations,
and enhance its practical applicability within Human Resource Management and
digital economy research.
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