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ABSTRACT
Queue management is a consequential component of public-service delivery because it determines not only how long people wait but also how fairly and predictably they obtain access. Indonesian public institutions have introduced electronic tickets, mobile registration, online appointments and multi-channel systems, yet their implications for actual queueing behaviour remain uncertain. This narrative review examines the intersection of operational performance, technology adoption, institutional governance and social expectations in Indonesian public services. It integrates Indonesia-specific studies of healthcare registration, passport processing and queue-system design with established international research on appointment scheduling, digital government and public value. The literature demonstrates heterogeneous outcomes rather than uniform effectiveness. In three Semarang primary healthcare centres, Widianawati et al. (2021) reported average registration waits of 4.91 minutes for online users and 8.84 minutes for offline users, although only 12% registered online. By contrast, Enggareti et al. (2022) identified ineffective implementation of an online registration initiative at one Semarang health centre because of organisational and infrastructure constraints. These findings illustrate why shorter observed waits, increased satisfaction, digital uptake and compliance with queue rules must be evaluated separately. A three-layer socio-technical framework is developed around technological reliability and accessibility, institutional governance and service capacity, and citizens' understanding, trust and expectations. The framework identifies measurable mechanisms and conditional propositions for future evaluation rather than asserting proven causal relationships. Digital queueing is most plausibly beneficial when accompanied by realistic capacity planning, transparent priority rules, assisted access and end-to-end performance monitoring. The synthesis provides a context-sensitive research agenda for evaluating efficiency, inclusion and procedural fairness without treating the adoption of software as evidence of sustained behavioural transformation.
Keywords: queue management; digital transformation; Indonesian public services; online registration; procedural fairness; e-government; socio-technical systems
1. INTRODUCTION
Public services are organised around finite resources. Registration counters, specialist consultations, permit offices, passport services and payment facilities may receive more requests than can be completed immediately, generating queues whose consequences extend beyond minutes of delay. A queue is simultaneously an operational system for allocating service capacity, an informational system that communicates expected progress, and a social arrangement in which citizens evaluate whether treatment is predictable and fair. Frustration need not arise only from the duration of waiting. People may be dissatisfied when instructions are uncertain, when the sequence of service appears inconsistent, or when a visit involves repeated transitions between counters. These dimensions matter particularly in public institutions because access to public services is not simply a discretionary consumer choice; it can be necessary to exercise an entitlement or obtain essential care (Twizeyimana & Andersson, 2019). A recent review of citizens' inclusion in public services also identifies inclusion as a distinct concern in public administration (Licsandru et al., 2025).
Digital approaches have enlarged the available options for ordering demand. Electronic numbers provide a visible sequence; remote registration can move administrative steps away from crowded premises; timed appointments can distribute arrivals; and integrated platforms may coordinate several service stages. Their appeal is understandable where facilities experience pronounced daily peaks or where users travel considerable distances. Nevertheless, digitising a queue number should not be equated with changing the volume of demand, the number of available staff, the complexity of service transactions or the rules used to handle priority cases. Operational analysis has long shown that waiting performance responds to arrivals, service variability and capacity configuration (Gupta & Denton, 2008; Ahmadi-Javid et al., 2017). Digital tools can make such conditions more manageable, but a poorly designed or poorly supported interface may merely redistribute waiting across physical and virtual settings. A scoping review of healthcare scheduling similarly notes that online booking has potential benefits but may leave access barriers unresolved (Manarte, 2024).
The Indonesian literature illustrates the breadth of the problem. A study of passport processing in Semarang examined distinct counters and the service rates that govern their queues (Artiguna et al., 2014). Research in an outpatient hospital in Makassar found substantial registration waiting under the existing service arrangement (Wihdaniah et al., 2018), while work in Pontianak examined arrivals and processing times across sequential outpatient stages (Sismetha et al., 2017). Digital responses range from integrated mobile queue concepts to web-based hospital queues and online appointments at community health centres (Alam, 2018; Kurniati & Jaroji, 2018; Widianawati et al., 2021). Policy-oriented discussion of digital public-service innovation in Indonesia provides additional institutional context without establishing the effects of a particular queue application (Daraba et al., 2023). These contributions address related problems but do not share one intervention, evaluation design or common outcome. Consequently, they should not be interpreted as an interchangeable body of effectiveness estimates.
The wider public-administration literature gives further reasons for caution. Mergel et al. (2019) distinguish comprehensive digital transformation from merely changing an analogue process into an electronic one. Gil-Garcia et al. (2018) position digital government within organisational and managerial relationships, and Haug et al. (2024) emphasise that digital technologies can produce incremental changes whose wider transformative consequences depend on implementation pathways. These perspectives call attention to back-office scheduling, staff coordination, data quality, complaints handling and public trust. They also imply that a technologically sophisticated interface cannot alone establish that an agency delivers accessible or accountable services. A systematic review of user-centred e-government further identifies tensions between users' needs and public values that merit consideration when assessing digital services (Weigl et al., 2024).
The question of queueing behaviour adds a further conceptual complication. Efficient service delivery is not identical to observably orderly conduct. Citizens can comply with a clearly announced queue rule while facing long waits because staffing is inadequate. Alternatively, registration may become faster without demonstrating any durable change in willingness to respect the sequence. A system might record fewer visible disputes because reservations are allocated online, yet digitally excluded residents may be unable to obtain an appointment. Describing a transition from disorder to order at the level of a national culture would therefore be difficult to defend without representative longitudinal evidence. The analytically appropriate question is how particular queue-management arrangements change incentives, opportunities, information and perceived fairness in specific services. A review of digital inclusion in public services for vulnerable groups likewise highlights the need to examine access conditions alongside the availability of technology (Liu et al., 2025).
In the Indonesian studies examined here, evidence remains limited on how digital queue arrangements relate jointly to end-to-end waiting, access for users who cannot complete online registration, and observed adherence to announced service rules. This unresolved combination of outcomes motivates an assessment that treats operational efficiency, inclusion, and queueing behaviour as separate but potentially related dimensions.
This review addresses three related questions. First, what can be inferred from the available literature about digital queue systems and service outcomes in Indonesian public institutions? Second, how might technological conditions, staff practices and social expectations combine to influence adoption and compliance? Third, which indicators and study designs would allow these potential effects to be tested while accounting for capacity constraints and unequal access? The contribution is a critical narrative synthesis and a testable socio-technical framework. Rather than estimating a pooled effect or advancing a universal model of Indonesian behaviour, the review distinguishes what selected studies directly observed from interpretations requiring future research.
2. CONCEPTUAL FOUNDATIONS AND RELATED RESEARCH
2.1 Queueing as an operational and institutional process
In queueing theory, waiting arises from the relationship between the rate at which service requests arrive and the capacity available to complete them. Variability is fundamental: even when average capacity appears sufficient, bursts in arrivals or unusually complex cases can produce substantial delays. Fan et al. (2021) likewise examine outpatient appointment scheduling under patient-selection behaviour, illustrating why user choice matters to simulated performance. The implications differ between a single counter, multiple parallel counters and a service consisting of several consecutive stages. Appointment scheduling therefore involves decisions about capacity, sequencing, case duration, no-shows and the distribution of arrivals over time (Gupta & Denton, 2008; Ahmadi-Javid et al., 2017). Although theoretical models offer clarity, assumptions about arrival patterns, service-time distributions and customer behaviour must be checked before simulation outputs can be treated as valid predictions.
For public-sector services, the operational process is embedded in administrative rules. A medical facility may legitimately prioritise emergencies, while a civil-registration office may differentiate routine transactions from complex applications. First-come-first-served is consequently a useful reference principle, not an unconditional ethical requirement in every setting. A well-designed queue must clarify which cases are prioritised, who can authorise an exception and how the remaining sequence is preserved. Waiting is intensified not only by high demand but also by incomplete documents, repeated verification, unclear instructions, interruptions and transfers between departments. These sources of delay are organisational in character and cannot be eliminated simply by issuing a digital ticket (Artiguna et al., 2014; Sismetha et al., 2017). Dewi et al. (2020) also examined outpatient waiting in an Indonesian district hospital, reinforcing the importance of assessing the service process rather than assuming a single technological explanation.
An important distinction is between service time and waiting time. Service time covers the period when an employee or system actively processes a request; waiting time includes periods before this process begins or between stages. Some systems record only the interval between arriving at a counter and being called, even though users may have spent days trying to book a slot or hours preparing information. The resulting efficiency statistics may be technically correct but substantively incomplete. A citizen-centred analysis should identify the start and end of the service journey and report which components are excluded from the measured interval. This is especially important when institutions compare manual and digital channels whose waiting is distributed differently over time (Gupta & Denton, 2008; Cao et al., 2011).
The service institution also bears responsibility for making compliance feasible. A user cannot reasonably follow an announced sequence if screens malfunction, instructions conflict or staff repeatedly redirect clients without explanation. Likewise, out-of-turn behaviour may be an emergency response, an exception authorised under institutional policy, a misunderstanding or a deliberate breach. Treating these events as equivalent would produce misleading measures of social discipline. The analytical value of operational research is that it encourages distinctions among demand pressure, system design and conduct instead of locating the entire problem in citizens' behaviour.
2.2 Waiting experience, uncertainty and procedural fairness
Waiting has a subjective component distinct from its measured duration. The clarity of expected delay, information about the next step and the quality of interpersonal communication can influence how people interpret otherwise similar waiting periods. In a longitudinal qualitative study of clinical encounters, Chu et al. (2019) examined the psychology of the waiting experience and identified implications for how clinics communicate with patients. Such evidence does not imply that information can replace adequate capacity; rather, communication and process reliability may influence perceived fairness and anxiety. An institution should therefore not use improved satisfaction scores as a substitute for measuring actual delays.
Procedural fairness concerns the consistency, intelligibility and impartiality of the rules through which decisions are made. Distributive fairness concerns how opportunities, burdens and service outcomes are allocated among users. A queue might be procedurally predictable yet distributively exclusionary if its appointment slots are accessible primarily to people with smartphones and flexible schedules. Conversely, a priority pathway may depart from strict arrival order but remain defensible when the policy is disclosed, applied consistently and responsive to legitimate need. These considerations connect queueing with the public-value framework advanced by Twizeyimana and Andersson (2019), which includes service quality, administrative effectiveness and wider social value.
Digital interfaces can communicate a sequence through ticket numbers, estimated waits, appointment confirmations and notifications. Their credibility depends on the relationship between the displayed information and frontline practice. When a digital board announces one order while staff enforce another, greater information availability may intensify rather than reduce perceptions of arbitrary treatment. Institutional responses to mistakes are also important. A fair system should permit users to challenge a missed appointment, correct an erroneous booking or obtain assistance when their application fails. These processes are rarely incorporated into narrow metrics such as the number of transactions completed per hour (Gil-Garcia et al., 2018; Twizeyimana & Andersson, 2019).
The principle of fairness should not be reduced to an abstract preference for order. People differ in disability-related needs, medical urgency, literacy, travel requirements and ability to remain online for long periods. Queue rules that appear formally identical may impose unequal practical costs. An inclusive design must therefore distinguish unjustified preferential treatment from accommodations needed to make services genuinely accessible. This creates a substantive connection between queueing behaviour, digital inclusion and public accountability that extends beyond the technical characteristics of booking software.
2.3 Digitisation, digitalisation and transformation
Digitisation converts analogue information into digital form; digitalisation uses digital tools to change a process; and digital transformation denotes more comprehensive changes in organisational practices, capabilities and relationships (Mergel et al., 2019). These categories are particularly useful for interpreting queue systems because a ticket dispenser can be implemented without changing service capacity or the experience of users who cannot reach the facility. A remote booking platform may produce greater organisational change by reallocating arrivals, but this potential depends on integration with staffing, eligibility verification, case scheduling and feedback processes.
The distinction also prevents technological novelty from being mistaken for evidence of effectiveness. An application design paper demonstrates that a function can be implemented and may show that users find an interface acceptable. It does not necessarily demonstrate shorter end-to-end waits under real demand. A queueing simulation estimates how a specified configuration performs under its assumptions. It does not directly show that the same result would occur at a public counter with interruptions, staff absences and heterogeneous transactions. Comparative observational studies provide more direct performance evidence, but they may still be influenced by differences in who selects each registration channel (Ahmadi-Javid et al., 2017; Haug et al., 2024).
Digital transformation also entails governance of information. A functioning system may need accurate booking histories, status updates, appointment logs and secure identification procedures. Data can improve staffing decisions and reveal bottlenecks, yet collecting additional identifiers creates obligations to limit access and define legitimate uses. Interoperability across offices can reduce repeated entry, but shared infrastructure can also spread outages or propagate inaccurate records. As the digital-government literature indicates, successful transformation is inseparable from institutional design, accountability and public management (Gil-Garcia et al., 2018; Sienkiewicz-Małyjurek & Zyzak, 2025).
2.4 Citizen adoption, trust and self-service
Adoption research provides a framework for understanding why an available digital channel may remain underused. Carter and Bélanger (2005) associated intention to use e-government with perceived ease of use, compatibility and trustworthiness. Mensah et al. (2020) subsequently examined facilitating conditions, perceived service quality, perceived risk and trust in government as dimensions of electronic-government adoption. These studies were not conducted as evaluations of Indonesian queue-rule compliance, so their relevance is conceptual: they identify plausible factors shaping whether a person regards online registration as useful, credible and manageable.
Self-service technologies can place more responsibility on service users. A person must know that the system exists, understand its instructions, have access to a device or assistance, and trust that the booking will be honoured on arrival. Research on technology-based service encounters has long identified both positive and negative experiences with self-service (Meuter et al., 2000). When online registration simply transfers form completion, document checking and troubleshooting from staff to citizens, apparent reductions in counter time may conceal additional user effort. Technology uptake is therefore not an unqualified indicator of social benefit.
Channel choice is contextual rather than wholly attitudinal. A resident may prefer in-person service because a transaction is complex, the consequences of an error are significant, or a face-to-face explanation provides greater confidence. Ebbers et al. (2008) argued that government channel strategies should consider citizens' preferences and the characteristics of particular tasks, not only organisational cost efficiency. This is relevant to public queues because access arrangements should recognise the difference between a routine renewal, an urgent clinical consultation and an administrative matter requiring additional documentation. Compulsory digital-only pathways may be inappropriate where assisted alternatives are needed.
Trust can also be understood as a consequence, not merely a prerequisite, of effective service. Repeatedly honoured appointments may strengthen confidence in an institution, whereas unexplained cancellations can have the opposite effect. This creates a potential reciprocal relationship between participation and experience, but its empirical identification requires care. A recent systematic review by Razanakoto (2026) emphasised the predominance of cross-sectional research in the relationship between e-government use and trust. Associations between trust and uptake should not automatically be interpreted as evidence that one caused the other.
2.5 Behavioural expectations, social norms and inclusion
Queueing rules may be sustained through shared expectations: people wait when they believe that the announced process will be followed and that others will also be expected to comply. This does not mean that orderly conduct is an inherent characteristic of a particular population or that technology can straightforwardly change national social norms. The relevant behavioural unit is the interaction between users and a specific institutional arrangement, including communication, staff consistency, perceived legitimacy of exceptions and the anticipated cost of non-compliance.
Indonesian research on queueing habits among young children has examined the role of repeated practice, modelling and school routines in developing patience and respect for turn-taking (Ayunita et al., 2023; Mudjaidah, 2022). These findings have contextual value because they illustrate that rules and expectations can be learned through social interaction. However, studies of childhood education cannot be used as direct evidence that an electronic registration system changes adult citizens' behaviour in healthcare, transport or civil administration. The settings, mechanisms, participants and outcomes differ substantially. The appropriate inference is limited to a possible role for learned expectations and clear institutional practice.
Digital exclusion adds a practical dimension to the behavioural argument. An online-only queue can give compliant, technologically confident users a convenient route while making it harder for others to become visible in the service record. A low rate of online adoption may reflect unaffordable connectivity, inaccessible interfaces, limited assistance or distrust of information handling rather than an unwillingness to behave responsibly. The World Bank (2016) described the importance of complementary skills and institutions in realising digital dividends, while Figueredo and Silva (2026) identified persistent barriers to public-sector digital services. Accordingly, assessments of queueing order should capture unsuccessful attempts to join the system and distinguish choices from constraints.
2.6 Institutional capability and public value
The institutional perspective links the preceding themes. Technological reliability affects whether information can be trusted; staffing and rules determine whether that information is acted upon; and accessible procedures determine who can benefit. Haug et al. (2024), in a review of digitally induced public-sector change, showed the importance of distinguishing incremental adjustments from wider organisational transformation. Sienkiewicz-Małyjurek and Zyzak (2025) likewise reviewed the role of digital technology within public-administration networks, highlighting how coordination extends beyond one technical platform. In a queueing setting, this suggests that technology introduction, employee training, complaint handling and coordination across service stages should be treated as interacting components.
Public value cannot be reduced to organisational cost savings. An online service may lower counter workload yet increase citizen travel uncertainty if time slots are frequently cancelled. It may improve recorded throughput yet exclude people requiring additional support. Twizeyimana and Andersson (2019) identify improved public services, administration and social value as overlapping dimensions rather than interchangeable measures. Consequently, queue-system performance should be interpreted through an explicit balance between service speed, accessibility, transparency, legitimate prioritisation and user experience. These dimensions may compete under resource constraints, and the existence of a digital interface does not settle the trade-off.
2.7 Research gap and analytical contribution
Existing Indonesian evidence is distributed across queue modelling, software development, outpatient registration, programme implementation and user satisfaction. Such work is informative but rarely brings together objective waiting, delayed appointment access, failed bookings, trust and observed compliance with a declared sequence. International operations research supplies useful principles for scheduling, while public-administration research explains why efficiency alone does not determine service quality or public confidence (Ahmadi-Javid et al., 2017; Twizeyimana & Andersson, 2019). The remaining analytical challenge is to identify conditions under which these principles jointly predict outcomes in specific institutional settings.
The review therefore treats orderly queueing as a multidimensional outcome, not a direct synonym for an electronic system or a favourable satisfaction rating. It develops a socio-technical framework in which system reliability, governance and user capability affect intermediate mechanisms such as certainty, fairness perception and access. Its contribution is to specify what must be observed before claims about durable behavioural change could be warranted and to show how favourable and unfavourable results can be reconciled without treating either as universally representative.
3. RESEARCH METHOD
3.1 Review design and source scope
A narrative literature review and interpretive thematic synthesis were used to integrate work on queueing operations, online registration, digital government, adoption, institutional capacity and procedural fairness. The approach is appropriate to a subject in which evidence is spread across different sectors and methods, and where the principal objective is to explain relationships and establish propositions rather than calculate a pooled intervention effect. Sources include Indonesian peer-reviewed journal articles reporting queueing analyses, software designs, descriptive comparisons and public-service implementation, alongside international research on scheduling, public management, technology acceptance and public value (Mergel et al., 2019; Haug et al., 2024).
Literature identification relied on topic-focused examination of Indonesian journal portals, published article records, publisher websites and academic bibliographic indexes. Search concepts included Indonesian and English terms referring to queueing culture, digital queues, online registration, public services, outpatient appointments, e-government, waiting time and digital transformation. Identifiable journal publications were prioritised over untraceable secondary accounts, with recent evidence used to contextualise established conceptual and operational work. Bibliographic identities and available DOIs were cross-checked against publisher or indexing records. The resulting literature base is purposive and multidisciplinary. It is not represented as an exhaustive set of all studies undertaken in Indonesia or internationally.
3.2 Eligibility and interpretive boundaries
Sources were considered relevant if they described a public-service queue or scheduling problem, evaluated digital registration or appointment use, analysed public-sector digital adoption or governance, or offered a clearly applicable conceptual account of scheduling, fairness or access. Materials were assessed for the nature of the evidence they offered. Direct observational comparisons could inform interpretation of recorded waiting time; qualitative implementation studies could explain organisational barriers; system-design papers could establish feasibility; and wider governance studies could provide theoretical mechanisms. Sources not concerned with queuing or demonstrably relevant digital-government constructs were not used as evidence of queue performance.
Because a reproducible database-specific search history, duplicate log and formal quality-appraisal protocol are unavailable, this synthesis does not claim systematic-review coverage or employ PRISMA counts. There is no pooled effect size or formal statistical comparison of the included studies. The literature is discussed as a purposively assembled evidence base, and stronger conclusions are reserved for outcomes directly measured in identifiable studies. Inferences imported from international research are explicitly treated as possible mechanisms or transferable design considerations rather than as Indonesia-specific results.
3.3 Evidence interpretation and thematic synthesis
Study contributions were compared along four dimensions: service context and operational problem; type of technological or organisational intervention; actual outcome or analytic focus; and implications for fairness, uptake or behaviour. The synthesis distinguishes recorded observations from researcher interpretation. Technical architecture, descriptive percentages, simulated output, observed waiting times, satisfaction responses and longitudinal behavioural observations are not assigned equal inferential weight. Particular attention is paid to discordant findings, because improvements in one setting and implementation failures in another provide information about conditions influencing performance rather than a reason to ignore either study (Widianawati et al., 2021; Enggareti et al., 2022).
The thematic structure groups findings into operational performance, citizen adoption, institutional governance, inclusion and social expectations. An additional cross-cutting distinction separates the immediate output of a queue tool from subsequent changes in access, user experience and behaviour. This framework permits the review to identify plausible causal pathways while acknowledging that the included studies generally do not isolate those pathways experimentally. Numerical values reported from individual studies are reproduced as study-specific findings, not combined into an overall mean or extrapolated beyond their populations.
3.4 Proposed outcome indicators
Evaluating digital queueing requires indicators that reflect what users actually experience. Average time at a registration desk is important, but it cannot reveal how long it took to obtain an appointment or how many people abandoned the booking process. Likewise, satisfaction is a useful patient-reported or citizen-reported outcome but cannot establish compliance with an announced service order. Table 1 distinguishes operational, experiential, behavioural and inclusion-related indicators, together with methodological cautions relevant to field evaluations. These are proposed measures for subsequent research rather than results generated by the review.
Table 1. Proposed indicators for evaluating digital queueing outcomes
	Dimension
	Potentially measurable indicator
	Interpretive caution

	Operations
	Mean/median on-site wait; time to first available appointment; peak queue length; service duration; no-show rate
	Use equivalent observation windows, facility workload and service definitions.

	User experience
	Clarity of schedule; perceived fairness; satisfaction; complaints; understanding of exceptions
	Self-reports should not be represented as observed behavioural compliance.

	Behaviour
	Adherence to assigned slot; out-of-turn incidents; repeated rescheduling; response to priority rules
	Distinguish legitimate emergency or assisted exceptions from rule violations.

	Inclusion
	Successful booking by channel; unsuccessful attempts; assisted access; time to completion by user group
	Online-only records omit people who were unable to register.



3.5 Limitations of review inference
The available source set combines different countries, institutions, technologies and analytical approaches. Some original Indonesian studies are descriptive or design-oriented, while broader international articles address digital government rather than physical queue management. The narrative format facilitates conceptual integration but does not support claims of comprehensive coverage, formal risk-of-bias assessment or causal synthesis. Quantitative findings may be affected by self-selection into online registration, unequal service complexity, changing staffing and incomplete measurement of the time preceding an appointment. Accordingly, numerical examples are used to clarify mechanisms and uncertainty, not to provide generalised national estimates.
4. RESULTS AND DISCUSSION
4.1 The character of the available evidence
The literature identifies a clear demand for better queue management, but the studies differ in what they can establish. Indonesian operations analyses document queues within particular facilities and estimate measures based on arrival and service patterns. Software-development studies describe functions for obtaining and monitoring queue numbers. Registration studies compare user channels, investigate patient perceptions or examine implementation conditions. International reviews provide broader analytical frameworks and comparative experience, but their findings cannot be assumed to apply unchanged to Indonesian agencies. Table 2 presents representative evidence and explicitly differentiates reported outcomes from the limits of inference. It combines Indonesia-specific studies with a small number of international comparators relevant to interpreting capacity, adoption and delayed access (Artiguna et al., 2014; Widianawati et al., 2021; Enggareti et al., 2022; Cao et al., 2011).
Table 2. Selected empirical and design evidence relevant to public-service queue management
	Study and setting
	Design or intervention
	Reported contribution and limitation

	Artiguna et al. (2014); Semarang passport service
	Queueing analysis of multiple passport-processing counters
	Characterised arrival and service systems; does not evaluate a digital intervention.

	Sismetha et al. (2017); Pontianak outpatient service
	Queueing analysis across registration and clinical stages
	Documents multi-stage demand–capacity issues; not evidence of online effects.

	Wihdaniah et al. (2018); Makassar hospital
	Observation and queue-model assessment
	Identified registration congestion; local operational context.

	Kurniati and Jaroji (2018); Bengkalis hospital
	Web-based multi-channel queue system design
	Proposes remote ticketing and channel coordination; outcome evidence mainly technical.

	Widianawati et al. (2021); three Semarang health centres
	Online–offline registration comparison
	Reported 4.91 versus 8.84 minutes average wait; only 12% registered online; possible self-selection.

	Enggareti et al. (2022); Semarang health centre
	Qualitative study of PUSTAKA programme implementation
	Found ineffective implementation, with resource, procedure and communication barriers.

	Luthfi et al. (2023); Sungai Pinyuh health centre
	Online single-channel, multi-phase queue design
	Technical feasibility and interface testing; not a causal waiting-time evaluation.

	Nilam et al. (2025); Makassar health centre
	Cross-sectional patient satisfaction study
	Perceived service quality among respondents; behavioural change not directly observed.

	Pratama et al. (2025); Indonesian hospital
	Qualitative case study with descriptive pre/post monitoring
	Reported increased uptake and reduced waiting after combined changes; causal attribution limited.

	Cao et al. (2011); Chinese tertiary hospital
	Observational web-booking comparison
	Reported waiting and satisfaction differences; different national and hospital setting.

	Mazaheri Habibi et al. (2024); international clinics
	Systematic review of open-access scheduling
	Mixed findings for no-show outcomes; scheduling format alone not uniformly effective.



The evidence matrix shows why a single positive or negative verdict on digital queueing would be misleading. A study that demonstrates the feasibility of taking a hospital queue number remotely addresses a different question from one that measures registration waits or studies public awareness. In the same way, high satisfaction among current app users cannot show whether those unable to register are receiving an equitable service. Service settings vary in resources, demand, case mix and information needs, and the evidentiary contribution of each publication should remain bounded by its research design. The most relevant synthesis therefore concerns conditional mechanisms: where a reliable system is accompanied by effective scheduling and accessible service rules, waiting and uncertainty may improve; where implementation or adoption remains weak, the presence of technology alone may change little.
The most instructive Indonesian comparison involves the studies of Semarang primary healthcare centres. Widianawati et al. (2021) examined registration across three facilities and reported mean waiting times of 4.91 minutes for users of online registration and 8.84 minutes for offline registrants. They also found that only 12% used the online channel. The comparison is informative about the experience of observed users in those facilities, but it does not independently establish why the groups differed or whether all registrants had similar needs. Differences in technology familiarity, arrival times, transaction complexity and self-selection could contribute. In contrast, Enggareti et al. (2022) found that the PUSTAKA online registration initiative at Srondol Banyumanik had not operated effectively, pointing to inadequate staffing, unclear procedures, insufficient skills, poor infrastructure and limited communication. Taken together, these studies suggest that digital availability and successful organisational implementation are distinct conditions.
Other Indonesian reports reinforce this interpretation while addressing different outcomes. Kurniati and Jaroji (2018) proposed a web-based multi-channel hospital queuing arrangement to address limitations in registration and urgent case differentiation. Luthfi et al. (2023) described an online, single-channel multi-phase system intended to help users obtain and monitor queue numbers for a health centre. These studies contribute operational design ideas, but they do not provide a robust causal estimate of waiting-time improvement at scale. Nilam et al. (2025) investigated patient satisfaction with online BPJS queueing in one Makassar health centre using a cross-sectional design. The findings concern reported satisfaction dimensions among those studied; they do not measure sustained changes in queue-rule compliance.
A more recent Indonesian hospital case provides a further implementation perspective. Pratama et al. (2025) described an integrated registration improvement programme at Goenawan Partowidigdo Hospital and reported increased online registration utilisation alongside shorter waiting periods after the intervention. The design combined digital and educational components and relied on a local before-and-after account, so attributing the entire observed change to an application would be inappropriate. Its value lies in demonstrating that communication, operational redesign and uptake can move together in a real facility. Such a programme should be investigated through more rigorous comparative designs that account for baseline trends and changes in demand.
4.2 Operational efficiency is conditional on service capacity
A queue-management platform can alter the timing and visibility of demand without increasing the underlying service capacity. If a facility has insufficient staff hours relative to the number and complexity of requests, a reservation system may replace a crowded waiting room with a long list of unavailable time slots. This can still benefit citizens by reducing unnecessary presence at the facility, but it must be described as a change in the location or visibility of waiting unless total access time is also measured. Studies of healthcare scheduling emphasise the need to account for arrival variation, service-time uncertainty and capacity decisions before declaring an intervention efficient (Gupta & Denton, 2008; Ahmadi-Javid et al., 2017).
Evidence from Indonesian non-digital queue analyses identifies the operational constraints that digital systems must address. Artiguna et al. (2014) examined passport-related service counters in Semarang and fitted queueing models to their observed performance. Sismetha et al. (2017) considered arrival and service distributions across outpatient processes in Pontianak. Wihdaniah et al. (2018) reported substantial waiting in a hospital registration arrangement in Makassar. Although these studies do not prove the effect of subsequent digital interventions, they make clear that the sequence of tasks, number of servers and arrival patterns are necessary design inputs. A digital tool that ignores them cannot be expected to solve congestion solely by improving user interaction.
Capacity also varies within the day. A clinic may have adequate average capacity across several hours yet experience a concentrated morning arrival peak, creating long initial queues and periods of relative inactivity later. Widianawati et al. (2021) recorded concentration of arrivals during the early portion of the operating period, illustrating why average daily throughput alone can conceal short periods of pressure. Time-slot allocation can help distribute arrivals, but the policy must consider whether citizens are actually able to choose alternative periods and whether clinical or administrative tasks have predictable duration. Where users cannot select flexible times, scheduling may transfer the burden to them rather than efficiently balance demand.
In multi-phase services, congestion can propagate between stages. A faster registration counter may simply deliver patients to a consultation queue that lacks capacity, leaving total completion time nearly unchanged. Conversely, coordinating the release of appointments with available downstream resources may reduce repetitive waiting. The system-design contribution of Luthfi et al. (2023) is relevant here because the paper addresses a sequence involving more than one service phase. Its technical design should, however, be distinguished from field evidence that coordinated scheduling improves actual throughput or total waiting time.
4.3 Measured waiting, perceived waiting and service completion
Operational evaluation should begin by defining the interval being measured. Registration waiting is the delay before a registration interaction begins; appointment delay concerns the period between an initial request and the assigned service date; on-site waiting can include time between arrival and consultation; and end-to-end completion time includes all stages until the relevant service is finished. Reporting only the most favourable component can create the appearance of improvement without documenting whether users obtain access sooner. Appointment-based systems especially require measurement of virtual delay alongside physical waiting (Gupta & Denton, 2008; Noeske et al., 2026).
The distinction becomes more important when different channels attract different users. People who book online may arrive at different times, bring more complete documents or have greater familiarity with the procedure. Their observed waiting may therefore be shorter for reasons not fully attributable to the technology. The Semarang figures reported by Widianawati et al. (2021) offer a useful descriptive comparison, but the substantially smaller online group warrants caution about generalising the result. A stronger evaluation would present service-type distributions, time of arrival, patient characteristics, staffing and variation in waiting for both channels, and would examine whether any difference remains under comparable conditions.
Perceived waiting should be measured as a distinct result. Someone who knows the expected call time may feel less uncertainty even when total service duration remains similar. Chu et al. (2019) highlighted the importance of the experience of waiting in clinical settings. This suggests that transparency and respectful communication are potentially valuable interventions in their own right. Yet the practical objective is not to make people merely perceive a poor service as better; it is to combine accurate information with access and performance. Evaluations should therefore report both clock-based measures and experiences of predictability, respect and fairness rather than substituting one for another.
4.4 Uptake, trust and the interpretation of satisfaction
Access to digital registration begins before a booking is completed. A prospective user must hear about the option, have a suitable access route, understand eligibility and instructions, and believe that the electronic record will be honoured. Each step can produce attrition. Cao et al. (2011), in a large Chinese outpatient setting, reported beneficial differences in waiting and registration satisfaction between web-based and usual registration users, but also documented awareness problems, lack of internet confidence and difficulties using computers among non-users. Its findings illustrate a plausible adoption mechanism rather than a numerical prediction for Indonesian public institutions.
Technology-acceptance models clarify why perceived usefulness alone is not enough. Carter and Bélanger (2005) linked e-government uptake intentions with trust and system characteristics; Mensah et al. (2020) found that facilitating conditions, perceived service quality, risk and trust were relevant in an extended adoption model. Such constructs may explain decisions to use digital queues, but they do not directly measure administrative fairness. A respondent can trust an application and still encounter an unresponsive office, just as a user may prefer manual registration for reasonable practical reasons. Surveys should therefore avoid interpreting non-use as a social deficiency without examining access constraints.
The BPJS-related satisfaction study by Nilam et al. (2025) adds a setting-specific perspective, examining dimensions of reported satisfaction within a health-centre population. Cross-sectional satisfaction associations should not be presented as causal effects of adopting an online queue. For example, people who succeed in using the system may differ from those who fail before registration, and the latter may be absent from the survey frame. To understand what the public experiences, future studies should recruit app users, on-site registrants and people whose attempts to register were unsuccessful, and should compare the process from the initial request to completion.
4.5 Implementation options and their trade-offs
Different queuing approaches solve different aspects of service demand. Electronic tickets clarify local sequence; online reservations reduce the need to attend merely to obtain a number; time slots may regulate arrivals; multi-channel arrangements allocate requests across counters; and hybrid designs combine digital convenience with alternative access. None is a universally superior technology. Table 3 compares expected benefits, operational dependencies and principal risks as a conceptual decision aid, not as a ranking based on experimental effect sizes (Alam, 2018; Kurniati & Jaroji, 2018; Ebbers et al., 2008).
Table 3. Conceptual comparison of digital and hybrid queue-management approaches
	Approach
	Potential service benefit
	Principal dependency or risk

	On-site electronic ticket
	Visible call-up sequence and status information
	Peak-time congestion may remain if capacity is unchanged.

	Online booking
	Remote registration and reduced need for early physical arrival
	Digital exclusion; scarce time slots and unmeasured virtual waiting.

	Time-slot scheduling
	Redistributes arrivals across service periods
	Variability in duration; late arrivals and appointment cancellations.

	Multi-channel queue
	Coordinates parallel counters or service channels
	Unequal workloads and inconsistent information between channels.

	Hybrid assisted access
	Preserves alternative routes for users requiring help
	Additional policy complexity; risk of duplicate or unequal bookings.



Choosing among these approaches requires matching the intervention to the institution's constraint. A counter that struggles with uncertainty about service order may benefit from a reliable ticket display before investing in complex predictive scheduling. A facility with concentrated arrivals might consider appointments, but only if service durations and no-show policies are manageable. A multi-phase service may require greater coordination between stages than a single booking interface provides. Hybrid channels may increase administrative complexity, but they can be necessary to protect equitable access. The expected operational benefit should be assessed against technology maintenance, staff training, exception handling and the costs borne by users.
The choice should also be reversible under failure conditions. An agency relying entirely on an internet connection needs a method of recovering bookings and preserving priority when systems fail. Similarly, assisted bookings should enter the same underlying allocation policy as app bookings; otherwise, different channels may create conflicting numbers or unintentionally reward those who can switch between them. Clear exception rules and transparent reconciliation are therefore as important as the interface through which a queue number is obtained.
4.6 Hidden queues, missed appointments and transferred costs
A fundamental risk of online queueing is that an apparently empty waiting room can coexist with a lengthy reservation backlog. Access can be delayed before the citizen physically joins the queue, and unsuccessful attempts may leave no trace in performance dashboards. Digital booking statistics should therefore identify the interval from first request to earliest available appointment, the proportion of requests unable to obtain a slot, and the frequency of rescheduling. The relevant unit of analysis is the service journey, not merely the number of people visible on a premises at one time (Noeske et al., 2026).
No-shows complicate scheduling because reserved capacity can remain unused while other citizens seek access. Cao et al. (2011) reported non-attendance among people using a web-based appointment system, illustrating the importance of understanding the timing and reasons for missed bookings. In a systematic review of 16 outpatient studies, Mazaheri Habibi et al. (2024) found statistically significant reductions in no-show rates in ten studies of open-access scheduling, but not uniformly across all included studies. These findings support conditional investigation of scheduling rules, reminders, accessibility and staff cooperation rather than the assumption that one appointment model invariably reduces missed visits.
Digital services may also create efficiencies outside registration by identifying cancellations and offering earlier available slots. North et al. (2025) described an automated waitlist arrangement in which patients could accept earlier appointment opportunities, demonstrating an alternative route for managing unused capacity. Such mechanisms may be useful where appointment slots are scarce, although they can disadvantage people who cannot respond quickly to electronic notifications. Fair design requires an explicit account of who receives offers, how long they remain available and whether assisted users have equivalent opportunities.
Transferred costs deserve equal attention. A user who avoids a physical queue may still spend time navigating the interface, repeatedly checking appointments, uploading documents or arranging transport after a rescheduled visit. Staff might distribute fewer paper tickets while providing more technical assistance or resolving duplicate bookings. Consequently, a comprehensive cost perspective should record citizen time, staff workload and administrative error handling alongside conventional counter-based performance indicators (Ebbers et al., 2008; Twizeyimana & Andersson, 2019).
4.7 Institutional readiness, accountability and coordination
The implementation problems identified by Enggareti et al. (2022) provide a direct warning against technology-first explanations. Online registration was available, but the studied programme faced inadequate personnel, unclear procedures, insufficient competence, infrastructural limitations and weak dissemination. The evidence is qualitative and specific to one facility, yet it identifies mechanisms through which even a functioning technical system may fail to achieve its intended results. Implementers need staff training, clear responsibilities, reliable equipment and a process for handling exceptions before high uptake can be expected.
Institutional readiness includes the ability to act on generated data. A queue dashboard may record delay and throughput, but an agency must be able to interpret the data, investigate unexpected changes and adjust allocations. Without such routines, measurement remains passive. Integrating registration, service records and appointment planning can reduce redundant entry, although interoperability introduces data-quality and security obligations. Digital transformation consequently involves new work practices and coordination relationships rather than only software installation (Gil-Garcia et al., 2018; Sienkiewicz-Małyjurek & Zyzak, 2025).
Public accountability requires visible channels for correction and complaint. Users should know how to recover from an invalid booking, challenge a wrongly assigned appointment or seek reasonable accommodation. Service staff should know how to apply priority policies consistently and record exceptions. These requirements are not secondary to operational efficiency: they shape whether citizens trust the queue information and whether the institution can explain deviations from normal order. A modern digital service that cannot account for its decisions is unlikely to produce enduring public value (Mergel et al., 2019; Twizeyimana & Andersson, 2019).
4.8 Digital exclusion, alternative pathways and equity
Unequal digital capability may produce unequal service access even when the software operates reliably for successful users. Differences in connectivity, devices, literacy, disability-related requirements and availability during working hours can affect who registers and when. An online queue that records only completed bookings cannot reveal the experiences of people who encounter an inaccessible interface or have no appropriate device. This produces a risk of systematically biased evaluation: the users most likely to face barriers may be missing from the data used to judge system performance (World Bank, 2016; Figueredo & Silva, 2026).
A defensible hybrid model provides online booking, on-site or assisted registration, clear telephone support where feasible and consistent policies across channels. Such a design is not necessarily the cheapest, but public services should be evaluated against access obligations as well as operational savings. The alternative channels should not be treated as informal exceptions that are allocated inferior slots or less reliable information. Rather, they should be integrated into a coherent service policy with explicit rules governing capacity, confirmation and cancellations (Ebbers et al., 2008).
Equity assessment must be more precise than a single average. The mean waiting time among successful online registrants says little about the proportion of residents able to obtain that route. Comparative evaluation should measure successful registration, failed attempts, time to service and complaints across channels and relevant user groups, with confidentiality protections. Disaggregated figures can identify unequal burdens, although they must be interpreted cautiously where group differences also reflect legitimate variations in service needs. Fairness is ultimately a property of the whole allocation process, not an attribute that can be inferred from a clean interface.
4.9 Reconciling international and Indonesian findings
International evidence strengthens the conceptual plausibility of appointment scheduling and online registration but does not remove the need for contextual evaluation. Cao et al. (2011) reported favourable registration outcomes in a Chinese hospital, while the review by Ahmadi-Javid et al. (2017) examined scheduling decisions and models across healthcare settings. More recent synthesis by Noeske et al. (2026) found waiting-time reductions associated with protected appointment capacity in outpatient and community health services. These findings concern particular care pathways and allocation models; protected appointment capacity is also an organisational strategy and need not be digital. They should therefore not be taken as direct evidence that Indonesian electronic ticketing changes citizens' adherence to queues.
The cross-study pattern is compatible with two propositions: scheduling can improve access under appropriate operating conditions, and implementation can fail when organisational or user constraints are neglected. Neither proposition entails a universal effect. A system may shorten the waiting interval for app users yet maintain a long wait for those registering at the counter. A reduction in appointments lost to non-attendance may improve available capacity, but only if released slots are reassigned under transparent rules. Conversely, a positive perception of queue order does not necessarily indicate a shorter total service journey. The significance of each finding depends on the specific outcome actually recorded.
Recent work on public-sector digital services confirms the importance of institutional conditions. Figueredo and Silva (2026) synthesised challenges in digital public administration, while Razanakoto (2026) highlighted methodological limitations in research linking e-government and trust. These reviews help situate Indonesian queue management within a wider literature on service quality, infrastructure, governance and empirical design. They also reinforce the need to distinguish immediate service effects from longer-term behavioural and public-value outcomes that require repeated observation.
4.10 A careful interpretation of social order
A well-managed queue can make an institution appear more orderly because numbers, appointment times and priority rules are legible. However, visible order is an intermediate institutional outcome, not proof of a change in the moral character of users. People may comply because the process is easier to understand, because an electronic record prevents ambiguity, or because staff communicate the rules consistently. A facility may nevertheless remain congested for reasons of limited capacity. Future studies should avoid using a general label of 'discipline' when their actual measure is a satisfaction score or a count of bookings.
A more useful behavioural question concerns adherence under legitimate and illegitimate exceptions. The number of out-of-turn incidents should be assessed alongside how many were urgent priority cases, booking errors or deliberate breaches. The denominator should be stated, and repeated observations should be compared under similar demand and staffing conditions. Such an approach treats queue behaviour as an observable interaction within an institution rather than as an unsupported judgment about an entire society. It also enables public managers to evaluate whether improvements remain after a novel system has become routine.
5. A SOCIO-TECHNICAL FRAMEWORK FOR ORDERLY QUEUEING
5.1 Three interdependent layers
The reviewed evidence suggests that queue-management outcomes arise from interactions among at least three layers: technological readiness, institutional governance and socio-cultural adaptation. The technological layer comprises platform reliability, usable interfaces, timely information, data integrity, appropriate accessibility and connections to relevant service records. The institutional layer includes actual service capacity, staffing, operational rules, training, priority management, complaint resolution and accountability for the accuracy of queue information. The socio-cultural layer concerns user understanding, practical ability to access the available channels, trust in the institution, expectations of fairness and willingness to follow transparent service procedures. These are analytically distinct constructs, although they may reinforce or constrain one another (Mensah et al., 2020; Mergel et al., 2019; Haug et al., 2024).
The technological layer is a necessary enabler for many digital approaches but is not sufficient for success. A platform can allocate an appointment number, record a time slot and issue a reminder only when the relevant information is accurate and available. Intermittent connectivity, inconsistent records or inaccessible user interfaces can make formally allocated slots difficult to use. Yet technical reliability alone cannot ensure that a service counter will be staffed at the announced time or that an urgent exception will be managed appropriately. Technology has to be assessed through its interaction with operating conditions rather than as an isolated asset.
The institutional layer determines whether digital instructions become reliable public commitments. Staff need practical authority to resolve exceptions and a shared understanding of how bookings relate to clinical urgency, administrative eligibility and walk-in demand. Clear rules can support predictability even when capacity is limited, while inconsistent enforcement can undermine trust despite reliable software. Institutions must also determine which indicators matter, how records are protected and whether complaints are treated as opportunities to identify systemic problems. This is consistent with research that views digital transformation as a change in work practices and organisational relationships rather than simply the introduction of technology (Gil-Garcia et al., 2018; Sienkiewicz-Małyjurek & Zyzak, 2025).
The socio-cultural layer refers to interactions and expectations within a service context, not immutable national traits. Citizens bring different experiences, languages, capabilities and levels of confidence to digital interfaces. They may be willing to follow queue procedures when the rules are intelligible, legitimate and consistently applied. Equally, they may be frustrated when a system requires repeated unsuccessful registration or fails to honour appointments. Trust and voluntary compliance should thus be regarded as potential outcomes of repeated fair service as well as factors that shape initial engagement (Carter & Bélanger, 2005; Razanakoto, 2026).
The three layers need not contribute equally across service settings. In a high-volume healthcare facility, capacity and the prioritisation of urgent cases may be decisive. In a lower-volume licensing office, clarity of instructions and coordination between document verification and processing may matter more. In a community with constrained connectivity, assisted access may be a precondition for meaningful adoption. The framework therefore rejects the assumption of a single optimal level of digitalisation. It instead suggests examining which layer limits performance at a particular institution and which changes are feasible within its resources.
5.2 Intermediate mechanisms and proposed outcomes
The framework connects inputs with outcomes through intermediate mechanisms. A transparent display may reduce uncertainty; consistent staff action may turn procedural information into credible expectations; assisted access may increase the chance that digitally excluded people can obtain a slot; and effective coordination may reduce unnecessary transfers between stages. These mechanisms may influence recorded waiting, perceptions of fairness, completed registrations and behaviour within the queue. However, each step requires independent empirical support. For example, improved transparency might increase satisfaction without reducing total waiting, and greater uptake might coexist with a persistent backlog (Chu et al., 2019; Widianawati et al., 2021).
Table 4 operationalises the three layers by linking inputs to candidate mechanisms and outcomes suitable for future assessment. The table is a conceptual evaluation framework rather than a report of measured effects. Its emphasis is on outcomes that can be observed or reported separately, so that technical performance, service access and queue-rule compliance are not conflated. Consistent measurement across observation periods is necessary to distinguish a genuine shift in service functioning from a change in how an institution counts arrivals.
Table 4. Three-layer socio-technical framework and candidate outcome measures
	Inputs
	Intermediate mechanisms
	Outcomes requiring evaluation

	Technology: reliable platform, accessible interface, accurate records
	Visible order, consistent information and predictable appointment status
	Waiting variability, successful registration and booking failure rates

	Institutions: adequate capacity, clear rules, trained staff
	Consistent scheduling, legitimate exceptions, grievance handling
	Total time to service, service completion and complaint resolution

	Citizens: usable access routes, literacy, trust and shared expectations
	Understanding, perceived legitimacy and voluntary participation
	Observed out-of-turn behaviour, perceived fairness and unequal access



A useful evaluation would collect multiple forms of data. System logs could provide appointment requests, timestamps, cancellations and successful completions; direct observations could document actual call order and permitted exceptions; staff interviews could identify operational constraints; and short user surveys could measure perceived fairness and clarity. No single source captures all dimensions. Booking logs, for instance, cannot show how many people never reached the registration stage, while satisfaction surveys do not independently establish whether the stated order was followed. Triangulating these sources would make the framework more testable.
5.3 Directional propositions for empirical testing
The first proposition is that reliable, intelligible queue information will be positively associated with users' perceptions of procedural fairness when the published sequence is consistently honoured. The proposed relationship is conditional. If priority rules are hidden, screens are inaccurate or staff implement conflicting procedures, additional digital information could generate frustration rather than trust. Future research should therefore measure the reliability of displayed information and the consistency of actual order, not merely whether a digital display is installed (Mergel et al., 2019; Twizeyimana & Andersson, 2019).
The second proposition is that appointment scheduling may reduce physical waiting when slot allocation reflects actual service capacity and arrival variability. The size and direction of the effect may depend on no-shows, staff availability, late arrivals and the complexity of cases. Where the service has insufficient total capacity, reduced on-site waiting could be offset by longer delays before an available appointment. This proposition requires at least two time measures—time to appointment and time on the premises—and ideally comparison with a suitable counterfactual (Gupta & Denton, 2008; Noeske et al., 2026).
The third proposition is that assisted and integrated registration channels will be associated with smaller disparities in successful access between people with different digital capabilities than digital-only channels. The mechanism is not the mere existence of a help desk but the availability of meaningful assistance and equivalent allocation rules. A poorly staffed alternative may leave disparities unchanged. Evaluation should measure attempted bookings, successes, failures and subsequent completion, with appropriate attention to confidentiality and differences in user needs (Ebbers et al., 2008; World Bank, 2016).
The fourth proposition concerns trust and behaviour: where service rules are predictable and perceived as legitimate over repeated encounters, citizens may be more likely to comply with them. Testing this expectation requires repeated observations of rule adherence, not a one-time satisfaction score. It also requires distinguishing unapproved queue jumping from clinically or administratively justified exceptions. The relationship could be reciprocal because compliance may further stabilise the expectations on which trust rests. Longitudinal designs would be preferable to cross-sectional surveys for examining that process (Razanakoto, 2026).
The fifth proposition is that the relationship between technical reliability and service efficiency will be partly mediated by staff coordination and procedures for handling exceptions. This is consistent with the organisational barriers identified by Enggareti et al. (2022), but the proposed mediation has not been tested by that qualitative case study. Comparative evaluations should specify staff training, the clarity of operating procedures, maintenance arrangements and actual capacity as measurable implementation characteristics. Without these variables, differences between facilities may be attributed inappropriately to differences in software.
5.4 Conditions under which expected benefits may fail
The framework is intended to accommodate negative findings rather than assume that all pathways improve outcomes. High demand can overwhelm capacity, an unreliable platform can reduce confidence, rigid time slots can disadvantage people with unpredictable travel and multiple registration routes can create inconsistent numbering. Conversely, carefully managed priority exceptions may increase fairness even though they depart from strict arrival order. The theory therefore predicts conditional relationships whose direction may change according to operational circumstances. It should be evaluated through competing explanations rather than used as a post hoc justification for any observed result.
A further challenge concerns learning and novelty. Early increases in registration uptake may reflect promotion, staff assistance or a short period of heightened attention. Whether these gains persist after initial implementation is a different question. A sustainable change would require stable service quality, accessible alternatives, transparent governance and measurable outcomes over time. Follow-up observations should therefore investigate maintenance, user turnover and whether complaints or unsuccessful attempts are becoming more or less common. The proposed model is a guide for these investigations, not a validated prediction of future Indonesian social behaviour.
6. IMPLICATIONS FOR PUBLIC-SERVICE DESIGN AND EVALUATION
6.1 Match digital intervention to the identified bottleneck
Institutions considering digital queueing should begin with a service-process assessment rather than a technology specification. The first question is whether the dominant problem is uncertain order, concentrated arrivals, inadequate staffing, repeated paperwork, inaccessible appointments or congestion between sequential stages. Each problem calls for a different combination of scheduling, information, capacity and support. Analysis of arrival periods, service duration and downstream bottlenecks can prevent investment in an application that makes registration easier while leaving the main source of delay untouched (Artiguna et al., 2014; Gupta & Denton, 2008).
The intervention should then be matched to operational and social requirements. Electronic tickets may suffice when the challenge is orderly on-site sequencing; timed booking may be useful when demand can be shifted; multi-channel arrangements can coordinate parallel counters; and hybrid assistance may be essential when digital access is uneven. The choice should also reflect the legitimacy of priority pathways and the institution's ability to manage cancellations, lateness and exceptions. The design objective is not maximum digital uptake at any cost but reliable and equitable completion of services.
6.2 Establish an end-to-end performance dashboard
A public-service dashboard should track more than completed online transactions. Recommended measures include the time from initial service request to earliest appointment, on-site waiting, active service duration, total time to completion, no-show and cancellation rates, booking failures, queue-order exceptions and complaints. Some indicators should be analysed by relevant channels and user groups so that gains for successful app users do not conceal barriers experienced by others. Operational performance needs consistent denominators, observation periods and service definitions to permit meaningful comparison.
User-reported outcomes should be collected alongside administrative logs. Information clarity, perceived fairness, satisfaction with assistance and understanding of priority rules are relevant, but survey instruments should separate these concepts rather than combine them into one unvalidated indicator of social order. Direct observation is required to establish whether queue rules are followed. When evaluations rely on one facility or an observational design, comparisons should be presented as local associations unless plausible alternative explanations have been addressed (Widianawati et al., 2021; Chu et al., 2019).
6.3 Provide continuity, assistance and accountability
Digital systems require contingency procedures. Citizens should be informed what happens when an appointment cannot be retrieved, a network fails or a scheduled counter is unavailable. An offline fallback should preserve existing queue positions wherever practicable, and recovered information should be reconciled through auditable procedures. Staff should have clear authority to assist users without creating an unofficial priority route. These measures protect the practical legitimacy of the queue when technology is unreliable.
The value of assisted access should be assessed through observed outcomes rather than institutional assurances. A help desk is effective only when citizens can reach it, staff can resolve relevant problems and assisted bookings receive clear and consistent treatment. Inclusive service design also requires attention to comprehensible language and the different needs of users whose difficulties are not captured by conventional app analytics. The wider digital-government literature indicates that benefits depend on complementary institutional capabilities, not just technology supply (World Bank, 2016; Figueredo & Silva, 2026).
Personal data used for appointments should be collected in proportion to service needs. Access to booking histories and identity information should be restricted, corrections should be logged where appropriate and retention procedures should be justified. Interoperability can improve the flow between registration and service delivery, but it also increases dependence on shared information. Oversight therefore involves not only software security but clarity about responsibility when an allocation is disputed or a record is inaccurate (Gil-Garcia et al., 2018; Sienkiewicz-Małyjurek & Zyzak, 2025).
6.4 Evaluate implementation as a continuing process
A digital queue should not be judged solely at launch. Establishing a reliable baseline, monitoring outcomes after implementation and analysing the reasons for departures from expected performance can reveal whether early improvements persist. Evaluation should record changes in demand, staffing, service eligibility and the availability of alternative channels, because these factors can influence waiting independently of the technology. Local implementation reports, including Enggareti et al. (2022) and Pratama et al. (2025), illustrate the relevance of organisational support and public communication to performance.
Continuous improvement is consistent with a public-value approach. Agencies can use complaints, failed-booking patterns and service logs to revise instructions or allocate assistance, while avoiding the assumption that the fastest channel is necessarily the fairest. Practical success should be described through a balanced set of outcomes: access obtained, time and effort required, understandable rules, defensible prioritisation and credible opportunities to correct errors. Such assessment treats queue management as part of service governance rather than a narrowly technical project.
7. LIMITATIONS
This narrative review is interpretive and does not rest on a prospectively registered protocol, a comprehensive reproducible search log or a formal risk-of-bias assessment of every relevant publication. The resulting selection may omit studies that address the subject under different terminology or appear in less readily accessible sources. The source set also combines conceptual frameworks, software-design studies, descriptive Indonesian institutional reports, observational comparisons and international evidence from different healthcare systems. These designs cannot be pooled legitimately into one estimate of the effectiveness of digital queueing across Indonesian public services. The credibility of conclusions therefore depends on keeping the stated inference close to what each study directly measures.
Several original investigations provide evidence for specific facilities rather than representative national samples. Studies of health centres cannot necessarily be generalised to passport offices, banking or public transport; settings differ in urgency, service complexity, access rules and available resources. Observational comparisons of online and offline registrants may be influenced by self-selection, arrival timing, case mix and differential digital capability. Qualitative accounts can identify operational obstacles but do not yield numerical causal effects. Review-based conclusions about trust or fairness are theoretical interpretations unless the studies concerned measured those relationships directly.
The review does not provide new survey data, administrative logs, experiments or direct observations of queue-rule adherence. Its four tables respectively present proposed indicators, a study-level evidence synthesis, conceptual implementation options and a proposed framework. They are not new empirical datasets. No claims are made regarding national trends in discipline, the extent of unapproved queue jumping or the causal effect of any single application on Indonesian social norms. This distinction also applies to recent international evidence on appointment scheduling, which provides useful comparisons but is not a substitute for locally measured outcomes.
8. DIRECTIONS FOR FUTURE RESEARCH
The most immediate priority is prospective comparison of queueing arrangements within sufficiently described institutions. Studies should record the initial request date, offered appointment, actual arrival, service initiation and completion, while documenting staffing, service types, high-demand periods and the rules for urgent cases. Comparing only the time spent at a registration desk will be insufficient where waiting has shifted into an online calendar. Interrupted time-series or controlled before-and-after approaches may help account for pre-existing trends; where implementation permits, staggered rollout could provide more informative comparisons than a single post-launch satisfaction survey.
Behavioural outcomes deserve separate longitudinal investigation. Researchers could observe adherence to published queue rules, record the nature of exceptions and assess whether conduct changes after repeated service experiences. They should distinguish staff-authorised prioritisation from unapproved attempts to advance the sequence. Perceived legitimacy, trust, information clarity and observed rule adherence should be measured using appropriate instruments rather than inferred from each other. Repeated observation would help distinguish temporary novelty effects from more durable changes in expectations and conduct (Razanakoto, 2026).
Research should also examine who cannot use the system. Sampling designs could include successful digital users, on-site registrants, people using assisted routes and residents whose registration attempts fail. The experiences of digitally excluded users are especially likely to be missed in application-based surveys. Outcomes should include the time required to secure an appointment, unsuccessful attempts, assistance received and total service completion, with appropriate safeguards for personal information. Such measures would clarify whether digitalisation improves access broadly or redistributes opportunity to groups already able to navigate electronic services.
Comparative studies across Indonesian sectors would provide a stronger basis for distinguishing general mechanisms from institution-specific effects. Healthcare, civil administration, passport services and transport have different priorities and constraints; a common core of outcome definitions would facilitate cautious cross-sector learning without pretending that all queues should operate identically. Research could examine whether staff training, reliable displays, consistent priority policies and complaint-resolution systems moderate the relationship between digital adoption and performance. The socio-technical framework offers explicitly testable propositions for these comparisons but should be revised if empirical results do not support its expected pathways.
Finally, future work should consider sustainability and implementation costs. Technical maintenance, staff assistance, infrastructure reliability and citizen effort may change over time. A seemingly efficient system may depend on expensive support or may become inaccessible when a platform is unavailable. Cost evaluations should include both institutional and citizen burdens, and implementation research should consider feasible offline recovery and governance arrangements. Combined operational, qualitative and longitudinal evidence would establish a more reliable foundation for describing the contribution of digital queueing to public-service improvement.
9. CONCLUSION
Digital queue-management technologies can improve the visibility of service order, support remote registration and help institutions plan demand. Evidence from Indonesian services nevertheless demonstrates that benefits are contingent rather than universal. Observational comparisons report shorter registration waiting among some online users, while qualitative implementation research identifies substantial barriers related to staffing, procedures, technical infrastructure and public communication. These differences are compatible with a socio-technical understanding of public-service transformation and caution against judging an agency by the presence of an application alone (Widianawati et al., 2021; Enggareti et al., 2022).
The principal contribution of this review is a three-layer framework connecting technological reliability, institutional governance and citizens' capabilities and expectations. It distinguishes operational waiting, total access time, satisfaction, fairness and observable adherence to queue rules as separate outcomes. The framework suggests that digital systems are most likely to deliver public value when scheduling matches actual capacity, priority rules are transparent, assisted channels are effective and agencies monitor outcomes across the complete service journey. Its propositions require empirical assessment and do not establish a causal transformation of social behaviour. Future comparative and longitudinal studies can determine whether locally observed improvements persist and whether they extend to citizens with differing access needs.
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