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Abstract: This paper presents a theory-led framework to map and evaluate 

remote governance for co-developing hygiene-promotion interventions in 

urban informal settlements. Remote collaboration can broaden participation 

but depends on trust, intermediaries, and constrained connectivity. The 

governance gap concerns how to allocate decision rights and resources, 

preserve accountability, and resolve conflicts when face-to-face 

coordination is limited and power asymmetries persist. We operationalize 

decision rights, resource flows, conflict resolution, and representativeness 

into role matrices, budgets and in-kind ledgers, escalation protocols, and 

coverage/voice indices, and compare centralized hubs, distributed 

consortia, participatory virtual platforms, and hybrids. Alignment between 

stakeholder priorities and design is quantified using the Jaccard similarity 

index (JSI) and triangulated with indicators including decision latency, 

resource-flow fidelity, stakeholder inclusion index, and operational 

resilience; sensitivity analyses vary digital access and funding continuity. 

Results indicate networked consortia often minimize decision latency but 

diffuse authority, participatory platforms typically improve alignment where 

trust and institutional capacity are strong, and hybrids balance resource 

efficiency with conflict responsiveness under time pressure; uncertainty 

widens with weak monitoring and uneven access, so causal claims are not 

made. The contribution is an integrated, results-grounded appraisal that 

clarifies trade-offs and links indicators to policy levers. The framework 

enables Non-Governmental Organizations (NGOs) and public partners to 

select context-appropriate configurations and set measurable decision-

rights and equity safeguards under bandwidth and time constraints. 
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Introduction 

This paper addresses a governance gap in remote co-development of hygiene-promotion 

interventions for NGOs, communities, and institutions in informal settlements. Although 

face-to-face partnership-building long anchored coordination, pandemic restrictions 

exposed its fragility. Evidence suggests remote surveillance can inform decisions 

(Meadows et al., 2025); participatory governance stresses trust, local intermediaries, and 

coherence (Fry et al., 2024). We map organizational forms from networked consortia to 

participatory virtual platforms and, through combined modelling, clarify trade-offs among 

resources, decision rights, and conflict resolution. Connectivity remains the bottleneck. 

Anticipated contributions are conceptual mechanisms and policy pathways, and claims 

require case-based comparisons and rapid-deployment pilots. 

Local Context 

Although digital access and connectivity are often limited, feasibility and legitimacy 

hinge on how communities manage trust, informal leadership, and power imbalances with 

institutional partners; these relations set authority, accountability, and dispute resolution. 

Livelihood pressures and scarcity curb participation and engagement, interacting with 

uneven technology literacy (Kumar and Mohanasundari, 2025). Acute public-health 

shocks reorder priorities and funding, trading speed against inclusive deliberation (Elimian 

et al., 2024). Claims about specific enablers, barriers, or feedback loops require empirical 

case evidence (Elimian et al., 2024), and generalization should be cautious, moderated by 

socio-economic heterogeneity, climatic stressors, and institutional capacity (Kumar and 

Mohanasundari, 2025). 

Literature Review 

This section delineates how centralized authorities, federated networks, and participatory 

digital platforms redistribute resources, decision rights, accountability, and conflict-

resolution capacity under remote collaboration. Although remote modes can widen 

participation, time pressure and restricted access reweight incentives, magnify bargaining 

asymmetries, and complicate legitimacy in informal settlements (Elimian et al., 2024). 

Asynchronous coordination, virtual deliberation, and digitally mediated monitoring realign 

stakeholders; the components are conventional, their orchestration is distinctive. 

Effectiveness weighs inclusivity against speed, proxied by responsiveness, equitable 

distribution, and agreement durability, selected with sensitivity to spatially uneven needs 
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and supply-demand mismatches evidenced elsewhere (Chen et al., 2025), acknowledging 

boundary conditions. 

Governance Theories 

This synthesis compares governance of agency, accountability, and spillovers in land-

water-health systems for remote hygiene partnerships. Although designs differ, 

deliberation enables legitimacy and adaptation (Fry et al., 2024). Protective rules can 

restrict access and create ambiguous conservation-use outcomes; absent KPIs weaken 

enforcement learning (Phillips et al., 2025). Spillovers are measurable via spatial Durbin 

models, track coefficients with participation intensity, decision latency, and enforcement 

(Arogundade & Hassan, 2025; Fry et al., 2024; Phillips et al., 2025). Digital platforms shift 

authority and intensify exclusion under uneven connectivity (Fry et al., 2024; Arogundade 

& Hassan, 2025). Generalization is limited (Fry et al., 2024). 

Remote Collaboration 

This section delineates remote governance models for co-developing hygiene promotion 

in urban informal settlements. Although face-to-face coordination is constrained, 

legitimacy can be sustained through equitable participation and audit logs. Networked 

consortia pool resources and apply adaptive rules, platform partnerships route micro-grants 

via moderated forums; hybrid modalities pair stewards with light platforms. These 

configurations counter power asymmetries, bridge digital divides via proxies and SMS, 

and rebuild trust through community validators, but need local validation. Predictive 

wastewater surveillance supports urgent reallocations under uncertainty (Meadows et al., 

2025). Community-based system dynamics maps incentives, failures, conflict triggers, and 

centralization-autonomy trade-offs (Elimian et al., 2024). 

Materials Methods 

 

Figure 1. End-to-end mapping workflow overview 
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This figure (1) illustrates the end-to-end workflow from inputs through analytical stages 

to outputs for governance model mapping and synthesis. 

This section sets out a theory-led method to map and evaluate remote-collaboration 

governance in hygiene promotion. Although cases and data are heterogeneous, we 

operationalize constructs: decision rights, resource flows, conflict resolution, and 

representativeness, mapped to role matrices, budgets/in-kind, escalation protocols, and 

coverage/voice indices. We require provenance transparency, inclusion criteria, and rules 

to translate features into variables, with claims on behavior, alignment, and trade-offs 

flagged for triangulation. Assumptions on time, scarcity, actor rationales, and bandwidth 

are declared; sensitivity and scenarios quantify dependence. Ethics and consent 

documented, digital-exclusion safeguards and bottlenecks (interoperability, trust, latency) 

noted, claims conditional, and metrics justified for comprehensiveness, applicability, 

alignment, policy-relevance. 

Model Mapping 

This section maps governance typologies to remote co-development in informal 

settlements. Although contexts differ, three designs recur: centralized authorities, 

distributed consortia, and virtual platforms. Centralized models align via triage and fixed 

rights; consortia negotiate protocols and pooled budgets; virtual platforms use micro-

polling. Temporal volatility and spatial heterogeneity modulate efficacy; peripheries lag, 

cores overload. Connectivity remains the bottleneck. Metrics include resource-flow 

fidelity, decision latency, stakeholder inclusion index, and operational resilience. 

Spatiotemporal valuation and land-use analyses can inform metric choice but require 

empirical justification (Song et al., 2025; Xu et al., 2025). Claims about applying 

ecological methods to governance design need support. 

Theory Synthesis 

This synthesis specifies governance models for remote co-development of hygiene 

promotion in urban informal settlements. Although face-to-face engagement is 

constrained, networked consortia and virtual platforms can align resources, authority, 

disputes via mediated participation, transparent resource-tracking, decision triggers, and 

escalation pathways (Fry et al., 2024; Elimian et al., 2024). Trust and legitimacy hinge on 

coordination—yet time-limited programs strain it (Lam et al., 2024), and digital inequities 

skew participation (Fry et al., 2024). Spatial-temporal heterogeneity warrants routines, 

informed but not defined by land-use and ecosystem-service analytics. Analogies are 

provisional and require empirical validation (Xu et al., 2025). Equity and accountability 

remain central. 
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Results 

Results demonstrate that remote governance configurations correlate with partnership 

effectiveness on indicators. Although causal claims are unwarranted, comparative 

modelling suggests networked consortia minimize decision latency but diffuse authority, 

participatory virtual platforms raise alignment where trust and institutional capacity are 

strong, and hybrids balance resource efficiency and conflict responsiveness under time 

pressure (Fry et al., 2024; Lam et al., 2024). Sensitivity analyses indicate alignment 

estimates hinge on digital access and funding continuity; uncertainty widens with weak 

monitoring and uneven access (Elimian et al., 2024; St-Onge et al., 2025). Reporting 

focuses on theoretical comprehensiveness, applicability, stakeholder alignment, and policy 

relevance. 

Framework Spectrum 

Table 1. Framework spectrum summary for remote collaboration governance 

Spectrum 

level 
Key features 

Anticipated 

benefits 

Typical 

trade-offs 

Illustrative 

context 

Centralized 

command 

hub 

Single lead 

agency, clear 

authority, 

predefined 

protocols, 

centralized 

budget 

Rapid 

decisions, 

unified 

messaging, 

clear 

accountabilit

y 

Limited 

local voice, 

risk of 

misfit, 

single-point 

failure 

Acute 

outbreak 

response 

with strict 

timelines 

Distributed 

networked 

consortium 

Peer nodes 

with MOUs, 

shared 

resourcing, 

rotating 

leads, 

federated 

data 

Resource 

pooling, 

redundancy, 

adaptable 

expertise 

Coordination 

overhead, 

decision 

latency, 

diffuse 

accountabilit

y 

Multi-NGO 

WASH 

coalitions 

spanning 

neighbourho

ods 

Participatory 

virtual 

platform 

Open digital 

workspace, 

facilitated 

deliberation, 

Inclusive 

representatio

n, 

legitimacy, 

Connectivity 

gaps, digital 

exclusion, 

Informal-

settlement 

co-design 
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community 

representativ

es, 

transparent 

logs 

continuous 

feedback 

slower 

consensus 

via mobile-

first tools 

Hybrid 

tiered co-

governance 

Central crisis 

cell plus 

networked 

working 

groups and 

community 

panels 

Balanced 

speed and 

inclusion, 

targeted 

escalation 

Interface 

complexity, 

role 

ambiguity, 

KPI 

misalignmen

t 

Partially 

protected or 

mixed-

regime 

analogues 

require 

empirical 

support 

 

This table (1) summarizes representative governance levels, expected benefits, and trade-

offs to guide context-appropriate selection. 

This section delineates governance options for remote co-development in hygiene 

promotion. Although centralized command can cut decision latency and clarify 

accountability, it may erode legitimacy and representation (Phillips et al., 2025; Elimian et 

al., 2024). Distributed consortia pool resources but raise coordination and conflict-

resolution costs; participatory virtual platforms elevate voice yet rely on connectivity and 

data-sharing norms (Lam et al., 2024). Connectivity remains the bottleneck. Effectiveness 

turns on authority allocation, pooled finance, and escalation protocols. Indicators include 

coverage, uptake, stakeholder fit, and citation in guidance, validated through process 

tracing and audits, with hybrid analogies treated cautiously (Phillips et al., 2025). 

Comparative Analysis 

𝐽(𝐴,𝐵) =
|𝐴 ∩ 𝐵|

|𝐴 ∪ 𝐵|
(1) 

 

Equation (1) quantifies overlap between stakeholder priority sets and operationalizes 

comparative scoring of alignment across governance models. 

Although operational contexts vary, this theory-driven appraisal compares governance 

logics for remote hygiene-promotion collaboration in urban informal settlements. We 

contrast networked consortia, participatory virtual platforms, and hybrids on decision 

rights, resource allocation, transparency and accountability, conflict resolution, community 

engagement, coordination costs, inclusivity, scalability, and responsiveness to shocks. 

Alignment between stakeholder priorities and design is computed via Jaccard similarity, 

triangulated with proxies for resource distribution and decision centralization; outcome 
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pathways use service valuation metrics (Song et al., 2025). Claims about spatially 

heterogeneous or digitally mediated environmental effects are conditioned on modelling 

evidence and support (Arogundade & Hassan, 2025). 

Discussion 

Although networked consortia pool expertise, diffused authority can slow allocation and 

scaling in hygiene-promotion co-development (Elimian et al., 2024). Participatory 

platforms improve transparency but risk digital exclusion and shaky legitimacy without 

trusted brokers and mandates (Elimian et al., 2024). Hybrid schemes balance speed and 

inclusion; yet ambiguous outcomes persist under partially constrained regimes without 

measurable targets and escalation rules (Phillips et al., 2025). Priorities include delegated 

thresholds, offline proxies, micro-budgets, decision-rights indicators, grievance 

turnaround, and equity-focused monitoring, and evidence remains limited and warrants 

participatory and longitudinal evaluation (Elimian et al., 2024; Phillips et al., 2025). 

Policy Implications 

 

Figure 2. From findings to policy levers 

This figure (2) illustrates how funding, digital inclusion, and decision-rights map to 

partnership outcomes and barriers described in the text. 

Although face-to-face coordination is constrained, deploy flexible pooled financing and 

short-cycle grants to reallocate resources; mandate digital inclusion (access, literacy, 

affordability), recognize networked consortia and virtual participatory platforms for 

planning/response, and institutionalize shared decisions and conflict resolution. Embed 

adaptive governance that considers environmental and contextual stressors and integrate 

community-derived system insights to surface local enablers and barriers, per case 

evidence (Elimian et al., 2024; Oduro et al., 2025). Monitor equity, responsiveness, and 

sustained co-ownership, using feedback to adjust funding or decision rules and enabling 
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procurement flexibilities to onboard partners, while investing in local capacity to reduce 

digital and organizational asymmetries. 

Limitations 

Although the integrative models clarify coordination pathways, their forecasts and 

mappings carry uncertainty. Parameter choices and scenario assumptions warrant 

sensitivity analysis, and conceptual mappings remain provisional where empirical 

validation is thin (Meadows et al., 2025). Remote engagement risks selection and sampling 

bias given uneven connectivity and device access; power asymmetries can be amplified. 

Connectivity remains the bottleneck. Temporal and spatial scale mismatches limit 

transferability to fast-moving crises, and resource constraints in funding and technical 

capacity impede implementation and monitoring. Surveillance-led forecasts and spatial 

proxies demand cautious interpretation beyond studied contexts (Meadows et al., 2025; 

Arogundade & Hassan, 2025). 

Conclusion 

This synthesis translates governance archetypes into stakeholder-aligned mechanisms 

for remote collaboration in hygiene promotion in informal settlements. Although 

participation depends on local trust, virtual models can formalize resource routing, decision 

rights, and conflict triage under limited in-person coordination and time pressure (Fry et 

al., 2024). Networked consortia use micro-grants; participatory platforms delegate micro-

decisions to moderators and escalate disputes. Policy priorities: codify remote workflows, 

delineate decision rights, embed conflict-mitigation, and adopt light-touch metrics for 

timeliness, participation, resolution. Integrative modelling yields breadth and applicability; 

limits from case dependence and transferability risks warrant longitudinal, scalability, and 

alignment tests (Fry et al., 2024). 
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