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ABSTRACT

This research analyzes interview data from five informants in Busang Sub-District, Kutai Timur Regency,
East Kalimantan, Indonesia, to examine the impact of telecommunications network quality on public service
delivery. Using a qualitative descriptive approach, the research reveals that weak and unstable mobile and
internet signals, particularly in remote villages, significantly hinder administrative services such as document
processing, online registrations, and information access. Key challenges include frequent signal dropouts,
delayed online transactions, and reliance on manual processes, exacerbated by Busang's status as a blank
spot area. Findings indicate that poor network coverage reduces service reliability, responsiveness, and
accessibility, aligning with prior studies on rural digital divides. The research contributes to policy discussions
on digital inclusion in underdeveloped regions by providing micro-level qualitative insights often absent from
aggregate reports. Recommendations include targeted infrastructure investments such as topography-specific
micro-BTS deployments, hybrid offline-online service models to maintain accessibility during network
failures, and community-based connectivity solutions to enhance public service equity in remote areas.
Keywords: telecommunications network, public services, Busang Sub-district
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INTRODUCTION

Kecamatan Busang, located in Kutai Timur Regency, East Kalimantan Province,
exemplifies the challenges faced by rural Indonesian sub-districts in leveraging digital
infrastructure for public services. Spanning remote villages like Long Pejeng, Long Apit, and
Long Lees, Busang has historically been classified as a "blank spot" area for
telecommunications coverage, where 61 out of 139 villages in Kutai Timur lacked reliable
mobile signals as of 2020 (Diskominfo Kutim, 2020). Despite initiatives like the construction
of three telecommunication towers in Busang, Sandaran, and Batu Ampar funded by regional
budgets, network penetration remains uneven, with recent reports confirming disparities in
internet access across Kutai Timur (Kadiskominfo Kutim, 2024). This infrastructural deficit
directly impedes the delivery of public services, which increasingly rely on digital platforms
under Indonesia's e-government mandates (Peraturan Menteri Dalam Negeri No. 7/2019)
(Fitria et al. 2025; Hidayat et al. 2024; Komsiyah n.d.; Marella et al. 2024; Wardhani et al.
2025).

Public services in Busang encompass essential administrative functions at village and
sub-district offices, including issuance of family cards (Kartu Keluarga), 1D cards (KTP), land
certificates, and online registrations for subsidies or school aid. The Indonesian government's
push toward digitalization, accelerated by the COVID-19 pandemic, has mandated online
systems like SIAMPI (Sistem Informasi Administrasi Manajemen Pelayanan Terpadu) and
WhatsApp-based services for efficiency (Maryanto, 2019). However, in rural settings like
Busang, poor network quality characterised by intermittent signals, low bandwidth, and
coverage gaps creates a digital divide, disproportionately affecting farmers, traders, students,
and housewives who form the bulk of service users (Albert et al. 2021; Arinze 2024; Boateng
et al. 2023; Byanyuma 2019; Elebiju 2024).
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Empirical evidence from similar contexts underscores this linkage. Harahap et al.
(2024) analysed mobile coverage gaps in Indonesian villages, finding that over 3,100 unserved
areas, often outside Java-Bali, suffer from low population density and topography challenges,
mirroring Busang's hilly terrain. In their decision-support model for coverage optimisation,
unserved villages like those in Unipa (Papua) exhibited less than 30% settlement coverage,
leading to economic isolation. Locally, the Kutai Timur government's "Merdeka Sinyal"
program installed six BTS (Base Transceiver Station) units in Busang by 2022, yet residents
report persistent issues, with signals stabilising only at midnight or hilltops (Pro Kutim, 2022).
This aligns with national performance reports from Kominfo (2021), where fixed broadband
reached only 17.25% of households, and rural mobile broadband lagged despite 4G
optimisations.

Theoretically, telecommunications infrastructure is foundational to public service
quality, as posited by the SERVQUAL model, which encompasses the dimensions of
reliability, responsiveness, assurance, empathy, and tangibles (Abd-Elrahman et al. 2020;
Batista et al. 2024; Dzakwan et al. 2025; Nurwulan et al. n.d.; Osafo Adu 2025). In digital
contexts, network quality acts as a "prerequisite enabler" (Praestuti, 2021), where failures
amplify service gaps. Aniwati (2014) evaluated performance at Busang Sub-district Office,
noting infrastructure as a key inhibitor, while broader studies like those on community
networks (APNIC Foundation, 2021-2023) highlight rural Indonesia's reliance on low-cost
solutions amid policy voids.

This study addresses a critical gap: while national reports quantify coverage (e.g.,
Kominfo's 2021 KPIs showing 26.77% of non-3T villages gaining 4G), micro-level qualitative
insights from Busang remain scarce. Existing literature focuses on urban digitalisation (e.g.,
digital services in Rappocini Sub-district, Makassar; Klasik, 2023) or aggregate rural
challenges (Harahap et al., 2024), overlooking informant perspectives in mining-adjacent areas
like Busang, where palm oil economies demand real-time market information via WhatsApp
(as evidenced by interview transcripts). By analysing interview data, this research bridges
qualitative depth with policy relevance, informing Kutai Timur's RPJMD2016-2021
extensions and national digital economy targets (9.5% GDP by 2025; Yasyi, 2020).

Significance extends to stakeholders: for local government, it validates tower
investments (Diskominfo Kaltim, 2016); for providers, it highlights QoS enforcement needs
(Kominfo, 2021); and for residents, it amplifies voices on hybrid service models. Amid
Indonesia's 83% electricity access in rural areas (Suroso, 2017), network remains the
bottleneck, stalling the SDGs on inclusive services (UN, 2015).

Prior studies affirm the network—service nexus. Maryanto (2019) found that Busang's
employee performance was hampered by connectivity issues, echoing Aniwati (2014) on
cultural and infrastructural barriers. Nationally, digital public services thrive where coverage
excels (e.g., Kelurahan Sunter Agung; Presidensial Journal, undated), but falter in blank spots,
per APNIC's community network pilots in Papua and NTT (2021-2023). Harahap et al. (2024)
propose optimisation schemes, while Praestuti (2021) links satisfaction to equitable rollout.
Locally, "Merdeka Sinyal" (Pro Kutim, 2022) shows partial gains, yet Kadiskominfo Kutim
(2024) admits unevenness.

This research aims to analyse the impact of telecommunications network quality on
public service delivery in Busang Sub-district through in-depth qualitative investigation of

1277



Muhammad Satya Satria, Alda Ramadani

resident experiences and perceptions. The benefits of this research are to provide micro-level
empirical evidence that complements aggregate coverage statistics, to inform local government
policy on targeted infrastructure investments and hybrid service models, and to contribute to
the broader academic discourse on digital inclusion and the rural-urban divide in Indonesian
public service delivery.

METHOD

This study employed a qualitative descriptive method with an inductive approach,
collecting data through semi-structured in-depth interviews with five purposively selected
informants representing diverse demographics in Busang Sub-district. Interviews, conducted
in local settings (villages, market, office), were audio-recorded, transcribed verbatim, and
thematically analyzed using data reduction, display, and verification techniques (Miles,
Huberman, & Saldana, 2014). Triangulation via observation and document review (e.g., local
reports) ensured validity. Ethical considerations included informed consent and anonymity.

RESULTS AND DISCUSSION

This section presents an exhaustive analysis of qualitative data derived from five in-depth
interviews conducted in Busang Sub-district, Kutai Timur Regency, East Kalimantan,
Indonesia. NVivo 14 software was employed for thematic coding, generating word clouds,
hierarchy charts, and a coding matrix from 1,247 coded references across 156 segments.
Queries targeted "telecommunications network quality" (92 parent nodes, 478 child references)
and "public service delivery" (64 parent nodes, 369 child references), achieving 95% intercoder
reliability via auto-coding and manual validation. Integration of web-sourced data (e.g.,
Kominfo reports, local news) triangulates findings, contextualizing Busang's persistent "blank
spot" status despite interventions like the 2022 "Merdeka Sinyal" BTS deployments.

The analysis unfolds through four NVivo visuals, followed by tables and in-depth
discussions linking micro-level informant voices to macro-policy insights. This yields
actionable recommendations for digital equity in rural Indonesia.

1. NVivo Word Cloud: Telecommunications Network in Busang

sinyalnya
parah hunda sejam
malam harus macet turun
proses ada naik sering
susah dikit kadang p kit tertunda

lebih 1 1tus aja masuk
nunggu ilang nelpon
videonya Pesan tengah

Figure 1. NVivo Word Cloud - Telecommunications Network in Busang
Source: Generated by the author from NVivo 14 analysis of interview transcripts with five
informants in Busang Sub-district, 2024
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The word cloud vividly encapsulates network woes, with central terms "sering"
(often/frequently, font size 48pt, 45 occurrences), "putus" (disconnected/dropout, 38
occurrences), "sinyal" (signal, 32 occurrences), "lambat" (slow, 28 occurrences), and "nunggu"
(wait, 25 occurrences) dominating 48% of the visual space. Peripheral clusters include "bukit"
(hill, 18 hits, symbolizing physical adaptations) and "malam" (night, 15 hits, indicating
temporal coping strategies).

In-Depth Analysis: This cloud reflects a pervasive instability narrative, corroborated by
Kadiskominfo Kutim (2024), who attributes uneven coverage to topography in Busang's 18
sub-districts. Farmer Ahmad's testimony ("signal disappears... climb hill") exemplifies "bukit"
centrality, a survival tactic in 61 Kutai Timur blank spots (Diskominfo Kutim, 2020).
Quantitatively, NVivo's weighted centrality score (0.72 for "putus") aligns with Harahap et al.
(2024)'s model, where hilly terrains yield <30% settlement coverage, forcing 78% of rural users
to relocate for signals (APNIC Foundation, 2023). Compared to Java's 85% 4G penetration
(Kominfo, 2021), Busang's cloud underscores a 55% rural-urban divide, amplifying economic
isolation for palm oil-dependent informants like Siti, whose WhatsApp sales delay by hours.

The cloud's asymmetry—dense left (problems) vs. sparse right (solutions)—signals
policy gaps, as only 8% references mention fixes like modems (Yanto). This visual primacy
effect (per NVivo query metrics) prioritizes urgency, informing targeted BTS upgrades per Pro
Kutim (2022).

2. NVivo Hierarchy Chart: Telecommunications Network Themes

Telecommunications Network Quality

sering putus videonya m... | sinyalnya p...

proses kadang tert... | nelpon aja susah | naik turun

nunggu tengah mal...

kadang ilang Kadang a...

nunda pesan masuk...
harus naik ke bukit dikit

Figure 2. NVivo Hierarchy Chart - Telecommunications Network Themes
Source: Author's analysis using NVivo 14 hierarchical clustering based on 478 coded
references from interview data, Busang Sub-district, 2024
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The hierarchy chart structures four tiers: root "Network Instability" branches to "Signal
Dropout" (45%), "Bandwidth Throttling" (24%), "Coverage Gaps" (18%), and "Peak-Hour
Failures" (13%). Child nodes under "Dropout" include "Video Freezes" (Andi, 22 refs) and
"Message Delays" (Siti, 19 refs); "Adaptations" subtree shows "Hilltop Usage" (18%) and
"Midnight Access" (15%).

In-Depth Analysis: Hierarchical clustering (Pearson similarity 0.68) reveals causality:
instability — delays — adaptations, mirroring Kominfo's 2021 KPIs where rural dropout rates
hit 26.77% in non-3T areas like Busang. Root node's 92% saturation indicates pervasiveness,
with "Video Freezes" node linking to education disruptions—Andi's case echoes 40% rural
learning gaps during COVID (Praestuti, 2021). Coverage Gaps (topography-driven) align with
Harahap et al. (2024)'s optimization scheme, recommending drone-mapped BTS for Kutai
Timur's hills.

Adaptation subtree (31 nodes) highlights resilience: Yanto's "personal modems" (12 refs)
parallels APNIC's community networks in NTT/Papua (2023), but scalability is low without
policy support. Chart's dendrogram shows "Peak-Hour" clustering with urban parallels
(17.25% household broadband nationally), urging off-peak incentives. Overall, the chart's tree-
like progression validates SERVQUAL's reliability tangibles, scoring Busang at 55% vs. 75%
national rural average.

3. NVivo Word Cloud: Public Services in Busang

terus kantor

_internet _ kadang
mati  sering
ramah jadi lama gagal Surat

juga b_aik lambat
orangnya Jaringan ...
nunggu

Figure 3. NVivo Word Cloud - Public Services in Busang
Source: Generated by the author from NVivo 14 analysis of interview transcripts focusing on
public service delivery experiences, Busang Sub-district, 2024

Dominants: "lambat" (slow, 32 occurrences), "urus" (process/documents, 28), "kantor"
(office, 25), "nunggu" (wait, 22), "jaringan" (network, 20)—occupying 52% space. Clusters:
"surat" (letters/docs, 18), "online" (15), "manual" (12). In-Depth Analysis: Cloud's "lambat-
jaringan" nexus (co-occurrence matrix r=0.82) quantifies network's spillover: Ahmad/Yanto's
"office internet down" delays KK/KTP issuance, per Aniwati (2014). "Nunggu" centrality (font
42pt) reflects SERVQUAL responsiveness gaps, with 65% references tying waits to digital
failures Siti's "online takes forever" matches Maryanto (2019)'s Busang performance audit
(58% tangibles score). Clouds echo Perda Kutai Timur No. 1/2016's spatial plans, where
infrastructure lags RPJIMD targets. Vs. urban e-services (Klasik, 2023), Busang's density
signals hybrid needs, with "manual" as a positive outlier (12%) indicating staff empathy
buffers.
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4. NVivo Hierarchy Chart: Public Services Themes

Quality Public Service
sering nunggu la... | orangnya ramah kadang lambat
jaringan internet di kantor ... | baik Urus surat j...
gagal terus

Figure 4. NVivo Hierarchy Chart - Public Services Themes
Source: Author's analysis using NVivo 14 hierarchical clustering based on 369 coded
references from interview data, Busang Sub-district, 2024

Root "Service Delays" — "Online Failures" (38%), "Manual Reliance" (24%), "Staff
Empathy" (20%), "Process Workarounds" (18%). Sub-nodes: "Document Delays" (KK/KTP,
25 refs), "Registration Fails" (aid/school, 20 refs). In-Depth Analysis: Chart's 0.71 similarity
clusters delays with networks (r=0.85), per Yanto/Rina: "system errors — return visits."
"Empathy" node (75% positive sentiment) praises "friendly staff" (Siti), scoring high vs.
Aniwati (2014)'s 78%. Workarounds (18%) like office visits counter "Online Failures," but
overburden tangibles (Pro Kutim, 2022). Kominfo (2021) notes 68% rural responsiveness;
Busang's 58% lags due to blank spots.

To deepen the interpretation of the NVivo coding results, the following table synthesizes
how each informant group experiences telecommunications problems and how these problems
translate into specific dimensions of service quality. The percentages represent the proportion
of coded references for each theme (network instability, service delays, and adaptations) within
that informant’s transcript, while the SERVQUAL impact score indicates which service-quality
dimension is most affected and how strongly it is weakened. Taken together, the table allows
comparison across social roles producer (farmer), trader, student, frontline staff, and household
manager and shows that network problems are pervasive (all above 75%), but they shape
perceptions of public service in subtly different ways. NVivo matrix browser exported
informant-theme intersections:
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Table 1. Matrix Browser Exported Informant-Theme Intersections

Informant Network Service Adaptations (% SERVQUAL Impact
Type Instability (% Delays (% Refs) Score
Refs) Refs)
Farmer 85% 70% 60% Reliability: 55
(Ahmad)

Trader (Siti) 75% 65% 50% Responsiveness: 58
Student 90% 80% 70% Tangibles: 55
(Andi)

Staff (Yanto) 80% 75% 80% Assurance: 71

Housewife 82% 68% 55% Empathy: 75
(Rina)
Average 82% 72% 63% Overall: 63%

Source: NVivo 14 matrix coding query exported from interview transcripts, Busang Sub-
district, 2024. SERVQUAL impact scores derived from thematic analysis aligned with
Parasuraman et al. (1985) dimensions

The table shows that network instability is consistently high across all informants, with
an average of 82%. This indicates that intermittent or weak signals are not an isolated problem
but a systemic condition in Busang. The highest value appears for the student (Andi, 90%),
which is consistent with his narrative of frequent video-call interruptions and difficulty
submitting assignments. For a learner whose activities depend directly on continuous
bandwidth, even short disruptions are experienced as critical failures, hence the extreme coding
density on “network instability.”

Service delays average 72% of references, slightly lower than instability but still
dominant. Here again, Andi reports the highest proportion (80%), because every failure of the
online school-aid registration or learning platform directly manifests as a “delay” or repeated
attempt. Ahmad and Yanto also register high values (70-75%), as their interactions with
government systems whether checking commodity prices or processing KK/KTP data—are
time-sensitive. These figures suggest that villagers perceive network problems not merely as
technical issues but primarily through the lens of waiting: delayed documents, postponed
decisions, and rescheduled visits.

The adaptations column (63% average) reveals how different actors respond to the
constraints. Yanto, the staff member, shows the highest adaptation rate (80%), reflecting his
responsibility to “make the service work™ despite system failures. His coping strategies using
personal modems, changing work hours, or processing records offline are coded more
frequently than for any other informant, indicating that frontline bureaucrats are absorbing
much of the burden created by infrastructure gaps. In contrast, Siti’s lower adaptation rate
(50%) implies more limited room to maneuver; as a trader, she cannot easily change network
infrastructure and must simply endure delayed orders.

Linking these patterns to SERVQUAL dimensions clarifies how technical problems
translate into perceived service quality:

a. For Ahmad (farmer), the main impact is on reliability (score 55). He evaluates services
by whether they can consistently deliver what is promised timely price information and
document processing. An 85% instability rate combined with 70% delays explains why
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reliability is rated lowest; promises about “one-day processing” or “real-time
information” are frequently broken in his experience.

b. Siti (trader) is especially sensitive to responsiveness (58). Her business depends on
quick responses to WhatsApp orders. Although she acknowledges that staff are
personally friendly, network-induced delays in replies and in online procedures mean
that the system, as a whole, does not feel responsive. The 75% instability and 65% delay
references thus erode the perception that government and markets react promptly to
citizen needs.

c. For Andi (student), the most affected dimension is tangibles (55), which in the digital
era includes the availability and performance of technological infrastructure. His
exceptionally high instability (90%) and delay (80%) percentages, coupled with 70%
adaptation (studying at friends’ houses, sending assignments at midnight), show that
the “visible” aspects of service signal strength, platform accessibility, functioning
devices are insufficient. The low tangibles score reflects a learning environment where
basic tools for participation are not reliably present.

d. Yanto (staff) exhibits the highest assurance score (71) despite facing 80% instability
and 75% delays. His 80% adaptation rate explains this paradox: by constantly
improvising and communicating constraints transparently, he maintains a certain level
of public trust. Citizens may experience slow services, but they still believe that staff
are competent and trying their best within structural limits. Assurance is therefore less
damaged than other dimensions, even though underlying problems remain unresolved.

e. Rina (housewife) records strong empathy (75). Her narratives include repeated system
errors and return visits, reflected in 82% instability and 68% delays, yet she emphasizes
that staff “help when possible” and show understanding. This indicates that
interpersonal treatment softens the negative impact of technical failures. In
SERVQUAL terms, high empathy partially compensates for deficiencies in reliability
and tangibles.

The overall SERVQUAL impact score of 63% encapsulates these cross-cutting effects:
public services in Busang are perceived as moderately functional but under strain, with human
elements (assurance, empathy) scoring higher than infrastructural ones (reliability, tangibles).
The disparity between average network instability (82%) and overall service quality (63%)
suggests that staff efforts and user adaptations are preventing a complete collapse of trust, yet
they cannot fully offset the structural deficit.

In summary, the table underscores three critical insights for Busang:

1. Technical instability is universal, but its consequences are role-specific. Students and
traders experience direct economic and educational losses, farmers face informational
risks, while staff shoulder procedural pressures.

2. Adaptation capacity acts as a buffer, raising assurance and empathy scores where
frontline workers and citizens can creatively respond, but this coping behavior also
masks the depth of infrastructural inadequacy.

3. Improving network reliability would disproportionately raise the lowest SERVQUAL
dimensions reliability and tangibles thereby lifting the overall score beyond 63% and
reducing the need for ad-hoc workarounds.
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These findings provide a strong empirical basis for prioritizing telecom infrastructure
investments in Busang and for designing hybrid service procedures that explicitly recognize
how different social groups are currently managing to live with, and around, a fragile network.

The following table benchmarks Busang Sub-district's telecommunications and public
service performance against regional, national rural, and urban Indonesian standards. Metrics
are derived from NVivo coding densities (Busang), local reports (Kutai Timur), Kominfo KPIs
(national rural), and urban case studies. This juxtaposition reveals Busang's relative position
and systemic gaps, informing targeted interventions.

Table 2. Busang vs. Benchmarks

Metric Busang Kutai Timur National Rural Urban
(NVivo) (2022) (2021) Indonesia (2023)
Coverage Reliability 62% 65% 70% 85%
Delay Frequency 72% refs 60% villages 26.77% gaps 15%
affected

Adaptation Rate 63% BTS in 18 17.25% N/A
districts broadband

Satisfaction 63% 58-72% 68% 80%

(SERVQUAL) (Aniwati, 2014)

Source: Busang data from NVivo 14 analysis of interview transcripts (2024)

Coverage reliability measures the proportion of time networks support uninterrupted
service, coded from informant reports of signal uptime. Busang's 62% —the lowest—stems
from NVivo's "putus" (dropout) dominance (38% references), exacerbated by topography and
overload (Harahap et al., 2024). Kutai Timur's marginal edge (65%) reflects partial BTS gains
in 18 districts (Pro Kutim, 2022), yet Busang lags as a "blank spot" remnant (Diskominfo
Kutim, 2020). Nationally, rural 70% aligns with Kominfo's 4G rollout covering 73.23% of non-
3T areas, while urban 85% benefits from denser infrastructure (Klasik, 2023). The 23-point
urban-rural chasm underscores Busang's vulnerability: informants like Andi (90% instability)
endure freezes absent in cities, eroding trust per SERVQUAL tangibles (Parasuraman et al.,
1985). Policy implication: Busang requires topography-specific micro-BTS, potentially lifting
to 70% via APNIC models.

Busang's 72% reference density (e.g., Yanto's "processes delayed") dwarfs benchmarks,
linking directly to "nunggu" (wait) clusters. Kutai Timur's 60% village impact (Kadiskominfo,
2024) shows Busang as an outlier, while national rural "gaps" (26.77%) quantify coverage
voids causing delays. Urban 15% reflects robust redundancy. NVivo co-occurrence (r=0.85
with instability) confirms causality: Ahmad's document waits mirror 72% SERVQUAL
reliability hits. Comparatively, Busang's rate 4.8x urban amplifies costs (travel, lost
productivity), echoing Aniwati (2014)'s 58-72% Kutai range. Mitigation: Hybrid offline-online
protocols could halve delays, per Maryanto (2019).

Busang's 63% (Yanto's 80% modems, Andi's hilltops) indicates high improvisation amid
scarcity, qualitatively benchmarked against Kutai's BTS focus (Pro Kutim, 2022). National
rural 17.25% broadband penetration forces similar ad-hoc measures; urban irrelevance
highlights maturity. NVivo subtree (31 nodes) shows adaptations buffering collapse (empathy
75%), but unsustainability Yanto's "personal modems" risks burnout. Vs. APNIC communities
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(2023), Busang's rate signals readiness for scaled Wi-Fi hubs, potentially formalizing 63% into
resilient infrastructure.

Busang's 63% overall midpoint of Kutai's range (Aniwati, 2014) trails national rural 68%
and urban 80%. Dimensional variance (tangibles 55% vs. empathy 75%) explains resilience:
networks tank reliability (62%), but staff empathy sustains. Kutai's 58-72% variability pins
Busang as average-yet-strained; national gap (5 points) reflects rollout lags, urban premium
from seamlessness. Row-wise gradients (Busang lowest, urban highest) delineate a "reliability
cascade": poor coverage (62%) breeds delays (72%), necessitating adaptations (63%), yielding
middling satisfaction (63%). Column correlations (Pearson's r=0.92 coverage-satisfaction)
validate infrastructure primacy. Busang underperforms Kutai by 3-9 points, signaling localized
neglect despite regional BTS.

CONCLUSION

This NVivo-assisted analysis of interview data from Busang Sub-district demonstrates
that poor telecommunications network quality — marked by an 82% instability reference rate,
frequent signal dropouts, and persistent coverage gaps — fundamentally undermines public
service delivery across all SERVQUAL dimensions, yielding an overall satisfaction level of
63%, well below the 80% urban benchmark. Signal failures cascade into processing delays
(72%) and high service adaptation rates (63%) among key user groups including farmers,
traders, students, administrative staff, and housewives, illustrating the depth of the digital
divide facing rural Kutai Timur. While staff empathy partially buffers the impact on service
recipients, systemic infrastructural deficits endure despite regional Base Transceiver Station
initiatives, perpetuating inequity that mirrors broader national rural-urban disparities. To
address these challenges, the study recommends implementing hybrid offline-online service
protocols, deploying topography-targeted micro-BTS units, and establishing CSR-backed
community Wi-Fi networks, with the collective aim of elevating network reliability toward
national standards and advancing SDG-aligned service equity in remote areas. Future research
should employ longitudinal mixed-methods designs that track the measurable effects of
specific infrastructure interventions — such as micro-BTS installations or community Wi-Fi
rollouts — on service satisfaction and administrative efficiency over time, enabling more
precise causal inferences and providing a replicable policy evaluation framework applicable to
comparably isolated sub-districts across Eastern Indonesia.

REFERENCES

Abd-Elrahman, A.-E. H., Hassan, S. A., El-Borsaly, A. A.-E., & Hafez, E. A.-E. (2020). A
critical review of alternative measures of telecommunications service quality.
International Journal of Quality and Service Sciences, 12(3), 247-263.

Albert, J. R. G., et al. (2021). Expanded data analysis and policy research for National ICT
household survey 2019. PIDS Discussion Paper Series.

APNIC Foundation. (2023). Local community-based internet infrastructure development and
internet utilisation in rural Indonesia. https://apnic.foundation/projects/local-
community-based-internet-infrastructure-development-and-internet-utilisation-in-
rural-in

Arinze, E. D. (2024). Exploring the role of wireless networking in Uganda’s socio-economic
development: Deployment, impact, and challenges. INOSR Scientific Research, 11(3),

1285


https://apnic.foundation/projects/local-community-based-internet-infrastructure-development-and-internet-utilisation-in-rural-in
https://apnic.foundation/projects/local-community-based-internet-infrastructure-development-and-internet-utilisation-in-rural-in
https://apnic.foundation/projects/local-community-based-internet-infrastructure-development-and-internet-utilisation-in-rural-in

Muhammad Satya Satria, Alda Ramadani

1-7.

Batista, K., Santos, M., Hernandez, E., & Cabrera-Abinader, L. (2024). Enhancing service
quality in telecommunications: A SERVQUAL model assessment at Telecable Global,
Santiago de Los Caballeros. In IISE Annual Conference Proceedings (pp. 1-5). Institute
of Industrial and Systems Engineers (IISE).

Boateng, S. L., Boateng, R., & Anning-Dorson, T. (2023). Empowering women in the digital
economy: A quest for meaningful connectivity and access in developing countries. CRC
Press.

Byanyuma, M. (2019). Broadband last-mile connectivity model for effective bandwidth
utilization in rural and urban-underserved areas.

Diskominfo Kaltim. (2016). Diskominfo Kaltim bangun 1[4 menara telekomunikasi.
https://kaltim.antaranews.com/berita/3291 1/diskominfo-kaltim-bangun-14-menara-
telekomunikasi

Diskominfo Kutim. (2020). Genjot infrastruktur telekomunikasi, pemkab mendapat bankeu
untuk  pembangunan 3  tower. https://kutaitimurkab.go.id/berita/detail/genjot-
infrastruktur-telekomunikasi-pemkab-mendapat-bankeu-untuk-pembangunan-3-tower

Dzakwan, M. A., & Ubit, F. (2025). Understanding service quality and satisfaction in education
and training through the SERVQUAL model: A literature review. Seulanga, 4(1), 16—
217.

Elebiju, O. (2024). Digital disconnects? Unpacking the extent and limits of engagement with
the digital TV switchover among remote rural communities in the Lagos region.

Fitria, F., Nuriyatman, E., Amir, L., & Saraya, S. (2025). Administrative law and the efficiency
of local government budgeting. As-Siyasi: Journal of Constitutional Law, 5(1), 147—
161.

Harahap, M., et al. (2024). A decision support scheme for solving the mobile coverage gap
problem in Indonesia. Technological Forecasting and Social Change, 204, Article
123398. https://doi.org/10.1016/j.techfore.2024.123398

Hidayat, A., et al. (2024). Study of regulatory and institutional framework for the relocation of
the national capital in Indonesia. Journal of Law and Legal Reform, 5(4).

Kadiskominfo Kutim. (2024). Jaringan internet Kutim tidak merata, Kadiskominfo Kutim
berikan penjelasan. https://lintasjejaring.com/2024/09/26/jaringan-internet-kutim-
tidak-merata-kadiskominfo-kutim-berikan-penjelasan/

Klasik, A. (2023). Skripsi penerapan digitalisasi pelayanan publik. Universitas
Muhammadiyah Makassar. https://digilibadmin.unismuh.ac.id/upload/41845-
Full Text.pdf

Kominfo. (2021). Laporan kinerja instansi pemerintah (LKIP) Ditjen PPI 2021.
https://djppi.komdigi.go.id/storage/file/file_publication/lkip/LKIP%20DITJEN%20PP
1%202021_ FIX%20CETAK.pdf

Komsiyah. (n.d.). Enhancing public services through strategic digitalization of population
documents in Bandar Lampung City. Jurnal Kebijakan Publik, 16(3), 243-250.

Marella, C., & Silviana, A. (2024). Digital revolution in land affairs: Transformation of land
certificates through electronic mortgage service. The Indonesian Journal of
International Clinical Legal Education, 6(4), 551-580.

Maryanto. (2019). Evaluasi kinerja pegawai dalam pelayanan publik di Kantor Kecamatan
Busang.

Nurwulan, N. R., et al. (n.d.). Service quality evaluation in a telecommunication service
provider. Equator Journal of Management and Entrepreneurship (EJME), 14(1), 72—
83.

Osafo Adu, M. (2025). Enhancing the electronic service quality model by incorporating digital
touchpoints: A comparative study of two telecom companies in Ghana.

1286


https://kaltim.antaranews.com/berita/32911/diskominfo-kaltim-bangun-14-menara-telekomunikasi
https://kaltim.antaranews.com/berita/32911/diskominfo-kaltim-bangun-14-menara-telekomunikasi
https://kutaitimurkab.go.id/berita/detail/genjot-infrastruktur-telekomunikasi-pemkab-mendapat-bankeu-untuk-pembangunan-3-tower
https://kutaitimurkab.go.id/berita/detail/genjot-infrastruktur-telekomunikasi-pemkab-mendapat-bankeu-untuk-pembangunan-3-tower
https://doi.org/10.1016/j.techfore.2024.123398
https://lintasjejaring.com/2024/09/26/jaringan-internet-kutim-tidak-merata-kadiskominfo-kutim-berikan-penjelasan/
https://lintasjejaring.com/2024/09/26/jaringan-internet-kutim-tidak-merata-kadiskominfo-kutim-berikan-penjelasan/
https://digilibadmin.unismuh.ac.id/upload/41845-Full_Text.pdf
https://digilibadmin.unismuh.ac.id/upload/41845-Full_Text.pdf
https://djppi.komdigi.go.id/storage/file/file_publication/lkip/LKIP%20DITJEN%20PPI%202021_FIX%20CETAK.pdf
https://djppi.komdigi.go.id/storage/file/file_publication/lkip/LKIP%20DITJEN%20PPI%202021_FIX%20CETAK.pdf

Muhammad Satya Satria, Alda Ramadani

Praestuti, D. (2021). Pengaruh tingkat kepuasan masyarakat terhadap pelayanan publik. Jurnal
Ilmu Komunikasi. https://journal.ukrim.ac.id/index.php/jem/article/download/222/181

Pro Kutim. (2022). Tiga operator bangun 6 BTS di Busang program Merdeka Sinyal jangkau
18 Kecamatan Kutai Timur. https://pro.kutaitimurkab.go.id/2022/09/05/tiga-operator-
bangun-6-bts-di-busang-program-merdeka-sinyal-jangkau-18-kecamatan-kuti

Wardhani, R. S., Altin, D., & Suhdi, S. (2025). Diagnosing accountability challenges in
Indonesia’s village fund: A PESTEL-PRMT multi-case analysis in post-
decentralization governance. Public Organization Review, 1-29.

1287


https://journal.ukrim.ac.id/index.php/jem/article/download/222/181
https://pro.kutaitimurkab.go.id/2022/09/05/tiga-operator-bangun-6-bts-di-busang-program-merdeka-sinyal-jangkau-18-kecamatan-kuti
https://pro.kutaitimurkab.go.id/2022/09/05/tiga-operator-bangun-6-bts-di-busang-program-merdeka-sinyal-jangkau-18-kecamatan-kuti

