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Abstract

Effective decision-making in macro-level policy processes requires tools that can
transform large and complex data flows into clear, comprehensible, and actionable
intelligence for managers. While the fields of data visualization, scenario analysis,
and alert systems have each made significant advances independently, a clear gap
remains in providing an integrated framework that combines these capabilities
simultaneously and in dynamic interaction with one another to support strategic
decision-making. This article aims to design and present a conceptual framework
for policy dashboards that integrates three key systems—"interactive data
visualization," "scenario analysis," and "intelligent alert systems"—in a synergistic
platform. The research method is a review-analytical approach with a conceptual
framework development orientation. In this regard, theoretical foundations were
extracted from the research literature of the three aforementioned fields and
synthesized into an integrated model. The research findings indicate that the
proposed framework consists of three main systems: first, an interactive
visualization system for dynamic, exploratory, and narrative display of key
performance indicators; second, a scenario analysis system for quantitative-
qualitative simulation of the consequences of policy options under plausible
futures; and third, an intelligent alert system for continuous data monitoring and
timely notification of critical deviations and trends. The strength and innovation of
this framework lie in its interactive and cyclical structure, wherein the outputs of
each system feed into and reinforce the others. This integration, while adhering to
principles such as usability, comprehensiveness, and transparency, enables
evidence-based  decision-making, uncertainty reduction, and enhanced
accountability in the policy process.
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Extended Abstract

Purpose

Effective decision-making in macro-level policy processes requires tools that
transform complex data flows into actionable intelligence for managers. The
paradigm of data-driven governance has emerged as a foundation for evidence-
based decision-making in the public sector. Three analytical streams have
developed in parallel: interactive data visualization dashboards for exploring
patterns, scenario analysis for assessing plausible futures under uncertainty, and
intelligent alert systems for real-time deviation monitoring. Although each area has
advanced significantly in isolation, a critical gap remains: the absence of an
integrated framework that combines these three capabilities in dynamic, synergistic
interaction to support strategic decision-making. The principal purpose of this
study is therefore to address this gap by proposing a conceptual framework for
designing policy dashboards that systematically integrates interactive visualization,
scenario analysis, and intelligent alerts within a policy informatics context. To this
end, the paper pursues three questions: (1) what are the core components of a
comprehensive policy dashboard framework; (2) how can the three capabilities be
integrated synergistically; and (3) which design principles ensure effectiveness and
usability?

Design/methodology/approach

This study employs a qualitative, conceptual framework development approach
following a three-stage process. First, a targeted literature review was conducted in
major scientific databases (ScienceDirect, SpringerLink, Google Scholar, PubMed)
covering the period 2015-2025. The initial search identified 185 articles. After
applying inclusion and exclusion criteria, 58 articles were selected as primary
sources. Key concepts were extracted from policy informatics, data visualization,
futures studies, and decision support systems. Second, qualitative content analysis
and interpretive synthesis were performed to identify relationships among concepts.
Third, an integrated layered model was designed, organizing components into
coherent layers and defining causal relationships with feedback loops. Preliminary
validation was achieved through alignment with empirical cases (e.g., Ludlow et
al., 2021) and principle-based evaluation against established heuristics.

Findings
The proposed framework consists of four main layers. Layer 1 (Data
Sources) includes dynamic real-time data (e.g., 10T sensor outputs), traditional
structured data, and open public-sector data, governed by data ethics
principles. Layer 2 (Analytical Core) comprises three specialized systems: (a) an
interactive visualization system that produces dynamic key performance indicators,
enabling managers to discover patterns; (b) a scenario analysis system that employs
mixed foresight methods (morphological analysis and cross-impact matrix) to
generate quantitative-qualitative scenarios of plausible futures, supporting "what-
if" assessments; and (c) an intelligent alert system that continuously monitors real-
time data and scenario-derived thresholds, using anomaly detection to produce
classified alerts (green, yellow, red). Layer 3 (Unified Dashboard
Interface) presents outputs in an intuitive format with interactive charts, scenario
comparison panels, and alert notifications. An overarching layer of design
principles (usability, transparency, comprehensiveness, stakeholder participation,
and ethics) guides all technical layers.

The primary innovation lies in the dynamic, cyclical interaction structure,
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wherein the output of each system enhances the input of the others. This transforms
decision-making from passive, historically based reporting into active, future-
oriented, evidence-based action. The framework advances transparency through
clear data and scenario logic, accountability through decision tracking, and
stakeholder participation through intuitive interfaces.

Research limitations/implications

As a conceptual framework development study, the research relies on literature
synthesis and interpretive analysis rather than primary empirical data. The
proposed framework, while theoretically grounded and preliminarily validated
through alignment with empirical cases and established heuristics, has not been
empirically tested in real-world policy settings. Practical implementation
challenges—including data integration complexities, predictive  model
development, and organizational resistance to adoption—were not deeply
examined. Additionally, the framework's applicability across different policy
domains (health, energy, transportation) remains to be explored. Accordingly, it is
suggested that future research focus on empirical testing in specific policy domains,
developing context-aware alert mechanisms, studying technology adoption patterns
among senior managers, and deepening ethical research on fairness,
interpretability, and accountability in policy dashboards. Longitudinal studies
tracking the implementation and refinement of the framework in real governance
settings would also be valuable.

Practical implications

Building on the conceptual findings, the study offers practical implications for
policymakers, public administrators, and technology developers. The proposed
framework provides a systematic, layered approach to designing policy dashboards
that can be operationalized in real governance settings. For policymakers, the
framework offers a roadmap for implementing high-level strategic policies in areas
such as transparency, administrative integrity, data-driven governance, and e-
government development. For public administrators, the integrated dashboard
design enables more informed, evidence-based decision-making by combining
historical trend analysis, future scenario assessment, and real-time alert monitoring.
For technology developers, the framework provides clear design principles and
technical specifications for building intelligent policy dashboards. The ultimate
success of this framework depends on moving from theory to practice—
implementing it in real governance settings and refining it based on empirical
feedback.

Social implications

The study reframes policy dashboards not merely as technical tools but as
instruments of democratic governance, transparency, and public accountability. For
society, the proposed framework enhances public trust in governmental decision-
making by making policy processes more transparent, data-driven, and
participatory. By enabling stakeholders to explore data, compare scenarios, and
understand decision rationales, the framework fosters greater public engagement
and oversight. The integration of intelligent alerts also supports proactive
governance, allowing policymakers to anticipate and address emerging challenges
before they escalate. At the level of overall policy, the central recommendation is
to invest in the development of policy informatics infrastructure that enables
evidence-based, participatory, and transparent governance. This investment can
contribute to more effective public service delivery, improved policy outcomes,
and strengthened democratic accountability.
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Originality/value

The novelty of the paper lies in offering the first comprehensive conceptual
framework that systematically integrates interactive visualization, scenario
analysis, and intelligent alerts within a unified policy dashboard design. In contrast
to prior studies, which have addressed these three capabilities in isolation, this
research provides an integrated, layered model with dynamic, cyclical interactions
among its components. The framework advances the field of policy informatics by
transforming decision-making from passive, historically based reporting into
active, future-oriented, evidence-based action. Its value accrues to policymakers,
public administrators, technology developers, and researchers interested in
designing, implementing, and evaluating intelligent policy dashboards that support
strategic decision-making in complex, uncertain, and data-rich environments.

Keywords: Policy dashboard, policy informatics, managerial decision-making,
data-driven governance, interactive visualization, scenario analysis, intelligent alert
systems, evidence-based policy.
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