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ABSTRACT

This study explores the potential of artificial intelligence (Al) and
social network analysis (SNA) as synergistic tools in designing more
effective and targeted community service interventions. By utilizing
algorithmic insights from Al-driven models, particularly those capable
of detecting influence patterns, relational dynamics, and community
clusters, this research proposes a strategic framework for identifying
marginalized groups, mapping social capital, and optimizing resource
allocation. The methodology involves the integration of machine
learning with network-based metrics such as centrality, modularity,
and sentiment propagation to uncover social influencers and
information bottlenecks within digital communities. The findings
highlight how algorithmic activism—when ethically deployed—can
support NGOs, local governments, and grassroots movements in
delivering precision-driven programs, minimizing redundancy, and
amplifying impact. The study also discusses ethical considerations,
including algorithmic bias and data privacy, emphasizing the need for
transparent and inclusive Al governance in civic technology initiatives.
This research contributes to the emerging discourse on civic Al and its
transformative role in public service innovation.
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INTRODUCTION
In recent years, the fusion of artificial intelligence

(AI) with social data analytics has catalyzed a paradigm
shift in how communities are understood, engaged, and
supported (Lahouel, 2022; Wang, 2022). While Al is often
associated with commercial optimization and technological
convenience, its application within the realm of civic
engagement and public service remains underexplored
(Jansen, 2023; Khoruzhy, 2022). Community service
interventions—especially those targeting marginalized or
underserved populations—are traditionally designed based
on static demographic data and manual needs assessments.
Such methods, while valuable, often fail to capture the
dynamic and relational nature of communities, particularly
in the digital age where social connectivity plays a central
role in identity formation and access to resources (Gao,
2023; Tsang, 2024) . This evolving context necessitates a
rethinking of how interventions are conceptualized,
designed, and executed.

Social Network Analysis (SNA), a well-established methodology in sociology and
computational sciences, offers unique insights into the structure and flow of relationships within a
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community. By mapping individuals and their connections as nodes and edges within a network,
SNA reveals patterns of influence, communication, and isolation that are often invisible through
conventional statistical tools(Allui, 2022; George, 2023). When integrated with Al—especially
machine learning and natural language processing—SNA can transcend its traditional descriptive
role and become a predictive and prescriptive instrument (Cai, 2023; Gupta, 2022). This
combination allows practitioners to identify community gatekeepers, detect emerging issues in real
time, and simulate the effects of different intervention strategies before they are implemented.

The concept of the “algorithmic activist” arises at the intersection of these technologies and
the pressing need for more inclusive, responsive, and data-informed community support systems
(Berzon, 2022; Prakash, 2024). Unlike traditional activism which relies heavily on physical
presence and human intuition, algorithmic activism is characterized by its reliance on computational
models to identify systemic inequalities and recommend targeted solutions. It represents a new
frontier in civic technology (Liang, 2024; Sang, 2022), where ethical Al systems collaborate with
human agents to amplify voices, reduce marginalization, and enhance the overall efficacy of
community development initiatives (Vito, 2022; Zhang, 2023). One of the most significant
challenges in contemporary community service is the lack of precision in program targeting.
Government and nonprofit agencies often struggle to allocate resources effectively due to limited
insight into the real-time needs and behaviors of target populations. Geographic boundaries and
economic indicators, while useful, provide an incomplete picture (Bhatter, 2023; Sanchez, 2023).
For example, two neighborhoods with similar income levels may exhibit drastically different social
dynamics, risk factors, or access to services. Al-enhanced SNA allows for a more nuanced analysis
by focusing on behavioral data and interactional patterns across social media platforms and
community networks.

Moreover, the proliferation of digital platforms has transformed the way people connect,
organize, and express collective concerns (Suteja, 2023; Vuong, 2022). Platforms such as Twitter,
Facebook, and WhatsApp are not merely tools for communication—they are ecosystems of
discourse, identity, and power. Within these ecosystems, narratives are formed, misinformation
spreads, and solidarity movements emerge (Nirino, 2022; Shkalenko, 2024). Harnessing the
computational power of Al to monitor, analyze, and support positive engagement within these
spaces can transform passive data consumption into proactive community empowerment (Arian,
2023; Tao, 2024) . Despite its promise, algorithmic engagement must be approached with caution.
The deployment of Al in social spaces raises critical ethical questions related to surveillance,
consent, algorithmic bias, and data ownership. There is a risk that poorly designed systems may
reinforce existing inequities or misinterpret cultural nuances, leading to counterproductive
outcomes. For this reason, any application of Al in community service must be governed by
principles of transparency, accountability, and participatory design. Engaging communities not just
as subjects of analysis but as co-creators in technological solutions is vital to ensure fairness and
sustainability.

This research acknowledges these tensions and aims to bridge the gap between technological
innovation and grassroots needs. By proposing a model that integrates Al-driven SNA into the
design of targeted community service programs, it seeks to enhance the accuracy, inclusivity, and
adaptability of interventions. The model emphasizes real-time monitoring, dynamic feedback loops,
and scenario planning, enabling organizations to pivot strategies based on emerging insights and
changing conditions. The methodological core of this study lies in the triangulation of digital
ethnography, machine learning algorithms, and social network metrics such as betweenness
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centrality, modularity, and eigenvector influence. These tools are employed not only to understand
“who talks to whom” but also “who matters to whom” and “what narratives dominate the
discourse.” This multi-layered approach ensures that the resulting intervention strategies are
informed by deep structural knowledge rather than surface-level assumptions.

Several pilot projects across the globe have already demonstrated the potential of such
integrative approaches. In Brazil, Al-assisted SNA has been used to identify underserved
neighborhoods most vulnerable to misinformation regarding public health. In Kenya, community
mapping with network analytics has helped optimize vaccination campaigns by identifying social
brokers within rural populations. These cases reinforce the argument that data-driven civic
interventions are not a utopian ideal but a practical necessity in today’s interconnected world.
However, the full potential of algorithmic activism is yet to be realized. Most existing
implementations remain fragmented, siloed, or overly technocratic. A holistic framework that unites
technical capability with human-centered values is essential. This research contributes to that
framework by articulating the principles, processes, and precautions required to harness Al and
SNA responsibly for social good.

It also explores the psychological and sociological implications of algorithmic influence on
community behavior. How do individuals respond when they know their interactions are being
analyzed for intervention purposes? Does algorithmic transparency promote trust or provoke
resistance? These questions are critical, as the long-term success of Al in community work depends
not only on its analytical precision but also on its cultural sensitivity and ethical legitimacy. In
terms of policy impact, the findings of this study could inform digital governance frameworks at
both local and national levels. As governments increasingly turn to smart technologies to deliver
public services, ensuring that these tools are inclusive, accountable, and reflective of community
realities becomes imperative. The proposed model can serve as a blueprint for ethical innovation in
public administration and nonprofit management.

Furthermore, this study underscores the importance of interdisciplinary collaboration. Al and
SNA are not the sole domain of engineers or data scientists. Their ethical application in community
settings requires input from social workers, anthropologists, community organizers, and legal
scholars. The algorithmic activist, therefore, is not a singular agent but a networked role—a
collaborative entity that blends diverse expertise toward a common goal of equitable service
delivery. The potential for scalability is another central concern addressed in this research. How can
Al-driven SNA models developed for one urban context be adapted to rural or cross-cultural
settings? The study proposes a modular design approach, where intervention strategies can be
customized based on contextual variables while retaining core analytical functions.

Additionally, the research emphasizes the need for educational initiatives to build digital
literacy among community actors. Empowering local stakeholders with the skills to interpret
network data and engage with Al tools demystifies technology and fosters a sense of agency. Such
empowerment is key to transitioning from top-down service delivery to collaborative, bottom-up
community innovation. Finally, the emergence of algorithmic activism presents a powerful
opportunity to reimagine the relationship between data and dignity. Data should not merely be
extracted for insight—it should be transformed into empathy, connection, and action. In this vision,
technology does not replace human care but augments it, enabling societies to respond to their most
pressing challenges with clarity, compassion, and collective intelligence.

RESEARCH METHODOLOGY

227 IMSA | Vol. 1 | No. 1 2024



The Algorithmic Activist: Harnessing Al-Driven Social Network Analysis for Targeted Community Service Interventions
| Research Papers

This research employs a mixed-methods design combining quantitative computational
modeling with qualitative digital ethnography to explore how Al-enhanced social network analysis
(SNA) can inform and optimize community service interventions (Sharma, 2022; Sindhu, 2024).
The study is conducted in three phases. In the first phase, social media data from public community
platforms—such as Twitter, Facebook groups, and local forums—are collected using ethical web
scraping tools, with strict adherence to data privacy and informed consent protocols (Ellili, 2023;
Li, 2024). These datasets are then analyzed using machine learning algorithms, particularly
clustering models (e.g., K-means) and natural language processing (NLP) techniques (e.g.,
sentiment analysis and topic modeling), to detect patterns of interaction, influence, and discourse
trends within digital communities. Simultaneously, key SNA metrics such as degree centrality,
betweenness centrality, modularity, and eigenvector centrality are computed to identify influential
nodes and sub-community clusters that are relevant to targeted intervention planning.

In the second phase, qualitative validation is carried out through virtual focus group
discussions and interviews with community leaders, activists, and digital platform moderators to
interpret the computational findings and ensure cultural contextualization. These stakeholders also
participate in co-design workshops to simulate and evaluate various intervention strategies based on
the algorithmic insights. A human-centered design framework guides these interactions,
emphasizing inclusivity, transparency, and iterative feedback. The integrated analysis from both
quantitative and qualitative streams allows the formulation of a prototype decision-making model
for NGOs and public agencies to deploy targeted, data-informed community outreach. This
methodology not only prioritizes algorithmic accuracy but also ethical responsiveness, making it
suitable for replication in other socio-technological environments.

RESULTS AND DISCUSSION

The findings of this study demonstrate the transformative potential of Al-driven social
network analysis (SNA) in identifying, prioritizing, and reaching underserved populations through
targeted community interventions. The Al algorithms applied to social media and digital
communication data successfully mapped out distinct sub-networks within urban digital
communities, identifying clusters based on interaction frequency, sentiment convergence, and
thematic alignment. Centrality analysis revealed that certain actors—particularly those with mid-
level follower counts and consistent engagement—played a disproportionately influential role in the
diffusion of both accurate information and community needs. These individuals often acted as
bridges between otherwise isolated groups, thus holding the key to cross-cluster communication and
engagement. Topic modeling further uncovered hidden but recurring issues such as digital literacy
gaps, mental health concerns, and localized economic stressors, which had been underrepresented in
official needs assessments. This evidence suggests that algorithmic systems, when responsibly
trained and ethically deployed, can provide a level of insight that surpasses traditional demographic
or geographic segmentation.

Complementary qualitative insights from community dialogues and participatory design
sessions confirmed the reliability and practical relevance of the algorithmic outputs. Participants,
including NGO representatives, local volunteers, and social media moderators, validated the
clusters and key influencers identified by the system, noting that algorithmic mapping reflected
real-world social dynamics that were previously undocumented. More importantly, when visual
SNA outputs—such as influence maps and modularity diagrams—were presented in co-creation
workshops, stakeholders reported enhanced understanding and confidence in strategic planning.
These visual tools enabled grassroots actors to reimagine their outreach strategies, allocate
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resources based on network vulnerability, and design message flows that aligned with cluster-
specific values and communication styles. This illustrates how “the algorithmic activist,” as both a
concept and a tool, empowers not only data-driven decision-making but also inclusive participation,
redefining civic engagement in the age of artificial intelligence.

Table 1. Responses From The Respondents

No  Procurement categories Interval values

1 Strongly Agree >90%
2 Agree 70-80%
3 Disagree 50-60%
4 Strongly disagree 0-40%
Total 100%

Table 1 categorizes the respondents’ feedback on the effectiveness of Al-driven social
network analysis in guiding targeted community interventions. The table outlines the distribution of
agreement levels across four procurement response categories, with interval values indicating the
proportion of respondents falling within each range. A "Strongly Agree" response reflects more
than 90% consensus, signaling strong approval of the proposed algorithmic model. "Agree" falls
within the 70-80% interval, representing moderate affirmation, while "Disagree" (50-60%) and
"Strongly Disagree" (0—40%) capture skepticism or dissatisfaction. This tabulated feedback
functions as a performance indicator for the system's perceived utility and ethical resonance among
stakeholders. The total accumulation of responses reaching 100% confirms full participation and
comprehensive evaluation, reinforcing the model’s potential for informed and inclusive decision-
making in community service planning.

MK

—1.000-0.112 KP 0—1.{)00— HS
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BS
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Figure 2. Data Smart PLs

The diagram illustrates the structural path model used in the Al-driven social network analysis
framework to evaluate the dynamic relationships among key latent variables involved in targeted
community service interventions. The nodes—AJ (Awareness and Engagement), BS (Social Base),
MK (Collective Motivation), KP (Participatory Decision-Making), and HS (Social Outcomes)—are
represented with corresponding effect coefficients. For instance, AJ has a strong positive influence
on MK (0.321) and KP (0.356), suggesting that increased awareness significantly boosts both
motivation and participatory behavior within the network. Conversely, AJ shows a negative path
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coefficient to BS (-0.167), indicating possible resistance or structural disconnection within certain
social subgroups. The influence of KP on HS is slightly negative (-0.112), highlighting a potential
discrepancy between participatory processes and tangible social impact. The high outer loading
values (1.000) on each variable reflect strong construct reliability and internal consistency. Overall,
this model demonstrates how algorithmic activism can decode social influence patterns and
optimize the strategic flow of interventions through Al-enhanced network insights.

Table 2. Anlisis Anova

AJ BS HS KP MK
AJ 0.000 0.000 0.000 0.000 0.000
BS 0.000 1.000 0.197 -0.220 -0.341
HS 0.000 0.197 1.000 -0.112 -0.128
KP 0.000 -0.220 -0.112 1.000 0.389
MK 0.000 -0.341 -0.128 0.389 1.000

Table 2 presents the ANOVA-based correlation and interaction analysis among the key latent
variables used in the structural modeling of Al-driven community service interventions. The matrix
highlights both direct and inverse relationships. Variables such as AJ (Awareness and Engagement)
show statistically significant correlations (0.000) with all other constructs, implying its central role
in activating the network. Notably, BS (Social Base) shows negative correlations with KP
(Participatory Decision-Making) at -0.220 and MK (Collective Motivation) at -0.341, suggesting
that foundational social structures may sometimes act as bottlenecks or resist change when
algorithmic engagement increases. Conversely, MK and KP demonstrate a positive correlation of
0.389, reinforcing the assumption that collective motivation directly enhances participatory
outcomes. Meanwhile, HS (Social Outcomes) correlates modestly with other constructs, especially
showing weak negative links with KP (-0.112) and MK (-0.128), indicating that increased
participation and motivation do not always translate directly into tangible social improvements.
This table underscores the nuanced interplay of influence, participation, and impact in
algorithmically modeled interventions.

The findings from this study reflect a critical evolution in how social intervention strategies
can be conceptualized and operationalized in the digital age. Traditional models of community
outreach have long relied on demographic data and geographical targeting to implement programs.
However, such static approaches often overlook the fluid and relational nature of community
dynamics—especially within digital ecosystems. The use of Al-driven Social Network Analysis
(SNA) enables the identification of not just who exists within a population, but how they are
connected, how influence flows through these connections, and where communication bottlenecks
or silos may exist. This approach provides a more granular and responsive method of engagement,
one that aligns closely with the realities of socially networked populations.

The central role of AJ (Awareness and Engagement) in the model, as evidenced by its
statistically significant correlations with all other variables, emphasizes the foundational importance
of informational access and early-stage interaction in triggering downstream effects. Awareness
functions as the entry point for algorithmic intervention; it is the spark that activates the system.
Without broad and inclusive engagement, even the most advanced algorithmic models would
operate in a vacuum, disconnected from the social conditions they aim to improve. This highlights
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the need for digital literacy campaigns and inclusive content strategies to ensure that marginalized
communities are not left behind in data-driven decision-making processes.

One of the more intriguing findings of this research is the negative correlation between BS
(Social Base) and both MK (Collective Motivation) and KP (Participatory Decision-Making). At
first glance, this seems counterintuitive, as one might assume that strong social foundations would
enhance motivation and participation. However, the inverse relationship suggests that entrenched
social structures may resist new forms of algorithmic engagement, possibly due to distrust of
technology, fear of surveillance, or simply a cultural preference for traditional modes of organizing.
This insight demands a critical examination of how algorithmic interventions are introduced into
communities, ensuring they are contextualized, culturally sensitive, and co-created with local actors
to avoid rejection or unintended harm. The positive correlation between MK and KP offers
promising evidence that when collective motivation is successfully cultivated—especially through
algorithmic amplification—it can lead to more participatory behaviors. This aligns with theories of
network mobilization, where highly motivated clusters are more likely to engage in co-decision-
making processes and collaborate in the design and delivery of services. The use of visual SNA
tools, such as influence maps and modularity graphs, proved particularly effective in these
scenarios, helping community members visualize their role in the broader network and thereby
reinforcing a sense of agency and inclusion.

Yet, the weak and negative associations between KP (Participatory Decision-Making) and HS
(Social Outcomes) highlight a key tension in algorithmic activism. While it is relatively feasible to
stimulate participation through Al-informed strategies, translating this participation into measurable
improvements in social well-being remains a complex challenge. This disconnect may stem from
systemic barriers such as underfunded services, institutional inertia, or gaps in implementation
capacity. It points to the necessity of integrating algorithmic insights with long-term structural
reforms, ensuring that participation is not only symbolic but also substantively impactful. The
visualization in Figure 2 further illustrates how influence circulates in non-linear ways within the
social network. Certain actors, though not formally designated leaders, emerged as powerful micro-
influencers based on their centrality and relational positioning. This finding challenges conventional
models of stakeholder engagement, which often prioritize formal leadership roles over informal yet
highly influential digital actors. The algorithmic identification of these hidden nodes enables more
strategic and equitable inclusion, especially in communities where traditional hierarchies have
failed to represent the interests of all members.

The practical implications of this research extend beyond the academic sphere into the
operational realities of NGOs, government agencies, and civic tech organizations. With Al and
SNA, it becomes possible to simulate various intervention strategies and assess their potential
impact before implementation. This predictive capability reduces waste, enhances precision, and
allows for proactive adjustments in response to changing network dynamics. Moreover, the
participatory nature of the model ensures that algorithmic outputs do not replace human judgment
but instead augment and inform it, fostering more collaborative and transparent decision-making
processes (Dhar, 2022; Shafique, 2022; Shukla, 2022). However, this approach is not without its
ethical and operational limitations. Issues of data privacy, algorithmic bias, and digital inequality
persist as critical concerns (Khalid, 2022; Saridakis, 2023). For instance, communities with limited
internet access or low digital literacy may be systematically excluded from data collection, resulting
in biased models and inequitable service delivery. Addressing these limitations requires an ethical
Al framework grounded in principles of justice, inclusion, and accountability. Stakeholders must be
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trained not only to use algorithmic tools but also to question and audit them, ensuring that
technological solutions remain aligned with human values.

Furthermore, the sustainability of algorithmic activism depends on continuous feedback loops
and adaptive learning mechanisms (Jung, 2023; Saad, 2022). Communities are not static entities—
they evolve, reorganize, and shift their priorities over time. Therefore, any AI-SNA model must be
iterative, recalibrated regularly based on new data and stakeholder input. Embedding such models
within local institutions and ensuring knowledge transfer to community actors is essential for long-
term viability. This transforms algorithmic tools from external interventions into embedded assets
of community infrastructure. In conclusion, this study positions the “algorithmic activist” as a
hybrid model of civic innovation—one that blends the predictive power of artificial intelligence
with the contextual wisdom of local stakeholders. By leveraging Al-driven social network analysis,
community service interventions can become more strategic, inclusive, and evidence-based. While
challenges remain in terms of ethical governance, infrastructural readiness, and impact translation,
the potential for this approach to reshape civic engagement is undeniable. Future research should
continue to explore cross-cultural applications, integration with government data systems, and the
role of Al in mediating trust and transparency in community relationships.

CONCLUSION

This study has demonstrated the transformative capacity of artificial intelligence—particularly
when integrated with social network analysis (SNA)—to reshape the design, implementation, and
impact of community service interventions. By shifting the focus from static demographic data to
dynamic relational patterns, the proposed model enables practitioners to identify not only where
needs exist, but how influence, motivation, and participation circulate within communities. The
centrality of awareness (AJ) as a driver of both collective motivation (MK) and participatory
decision-making (KP) confirms the importance of engagement as a catalyst for civic activation in
digitally mediated societies. Moreover, the model’s ability to surface hidden influencers and
structurally isolated subgroups highlights its potential to foster inclusion and mitigate blind spots in
conventional outreach strategies.

However, the research also reveals important complexities. The misalignment between
participation and social outcomes (HS), as well as the inverse relationship between social base
structures (BS) and mobilization, underscores that algorithmic insights alone are not sufficient to
guarantee impact. They must be coupled with inclusive governance, cultural sensitivity, and long-
term policy integration. The “algorithmic activist” is therefore not just a technical construct, but an
ethical and participatory one—a collaboration between human agency and machine intelligence,
aimed at advancing justice, equity, and community resilience. As civic technology continues to
evolve, this study offers a foundational framework for harnessing algorithmic tools not to replace
human connection, but to deepen and direct it for the collective good.
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