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English abstract

This conceptual working paper examines a conditional proposition: digital
integration may raise routine service efficiency while increasing exposure to
failures shared across dependent functions; alternatively, integration may
strengthen monitoring, redundancy and recovery. The paper distinguishes access,
experience, cybersecurity market size, and operational service continuity. It
critically reads foundational work on cascading failures alongside evidence that
redundant interdependencies can improve robustness. Three real-world evidence
clusters inform the mechanism without serving as measurements of Saudi
performance: wartime physical damage to Amazon Web Services infrastructure in
the Gulfin 2026, a software-update outage with post-restoration backlogs in 2024,

.and an Australian telecommunications outage affecting emergency calls in 2023

We propose a bounded valid-demand-coverage measure and separately track
backlog, recovery duration, cost and unequal exposure. An executed, fully synthetic
Monte Carlo experiment compares a shared single path, two paths, and two paths
with limited safe fallback. Nine illustrative parameter combinations each use 40,000
paired trial windows of 48 hours. Under one assumed common-shock probability of
0.20 and independent path failures, mean valid-demand coverage is 88.40%, 92.44%,
and 93.31% respectively. When two paths are forced to share an outage event, the
respective results are 88.37%, 87.04%, and 88.81%. These outcomes are conditional
outputs of an invented model, not empirical Saudi estimates or operational
forecasts. A validation protocol specifies authorized aggregate data, rival

.hypotheses, causal identification requirements, uncertainty and decision thresholds

Keywords: digital public infrastructure; interdependent networks; common-cause
failure; resilience; service-coverage measurement; stochastic simulation; Saudi
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Synthetic service coverage under alternate dependency designs
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40,000 paired illustrative trials per condition; intervals show simulation error only. No Saudi input data.
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