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Abstract: The COVID-19 pandemic posed unprecedented challenges to public administration systems, requiring rapid and
coordinated responses under conditions of uncertainty and resource constraints. This study examines operational coordination during
the COVID-19 crisis by focusing on three interrelated dimensions: logistics management, inter-agency communication, and data-
driven decision-making. Using a mixed-methods approach, the research integrates quantitative performance indicators with
qualitative institutional insights to assess how coordination mechanisms influenced crisis response effectiveness. The results show
that logistics execution, particularly distribution efficiency and inventory availability, was the most influential factor in sustaining
operational continuity. Inter-agency communication, driven by communication frequency and clarity of directives, played a critical
role in aligning actions and minimizing fragmentation. Data-driven decision-making enhanced adaptive capacity when real-time data
and analytical outputs were effectively integrated into operational planning, though its impact varied across institutions. Cluster and
radar-based analyses further reveal substantial heterogeneity in coordination capacity, distinguishing highly coordinated agencies
from moderately coordinated and fragmented ones. The study highlights that balanced integration of logistics, communication, and
data use is essential for resilient crisis governance. These findings offer actionable insights for strengthening emergency preparedness
frameworks and improving institutional responses to future large-scale public health crises.
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INTRODUCTION

The COVID-19 crisis as a stress test for public
administration

The COVID-19 pandemic emerged as an
unprecedented  global  crisis that placed
extraordinary pressure on public administration
systems, emergency management institutions, and
frontline service agencies (Janssen & Van der
Voort, 2020). Unlike conventional disasters with
localized impacts, the pandemic unfolded across
jurisdictions simultaneously, disrupting supply
chains, overwhelming health infrastructure, and
requiring rapid coordination among multiple actors
(Gardy & Loman, 2018). Governments were
compelled to respond under conditions of high
uncertainty, limited information, and intense
political and social scrutiny. In this context,
operational coordination became a decisive factor
shaping the effectiveness of crisis response efforts.
The ability to synchronize logistics, communicate
across agencies, and rely on timely data for
decision-making distinguished adaptive systems
from fragmented and reactive ones (Fraga-Lamas
etal., 2016).

The centrality of logistics management in
emergency response

Logistics management formed the operational
backbone of COVID-19 crisis response,
encompassing  the  procurement,  storage,
distribution, and monitoring of critical resources

such as medical supplies, personal protective
equipment, vaccines, food aid, and emergency
infrastructure (Handfield et al., 2020). Disruptions
to global and domestic supply chains exposed
vulnerabilities in traditional procurement models
and highlighted the need for agile, decentralized,
and scalable logistics systems (Chhetri et al.,
2018). Effective logistics coordination required
continuous interaction between health
departments, disaster management authorities,
transport agencies, and private suppliers. Failures
in logistics planning often translated into delayed
responses, resource misallocation, and uneven
service delivery, underscoring the strategic
importance of logistics as a core governance
function during public health emergencies (Grillo
& Nanetti, 2019).

Inter-agency communication as a coordination
mechanism

Inter-agency communication played a pivotal role
in aligning operational priorities and enabling
collaborative action during the pandemic (John et
al., 2019). Crisis response required horizontal
coordination among ministries, health agencies,
law enforcement bodies, local governments, and
non-governmental organizations, as well as
vertical coordination across national, regional, and
local levels (Mussa et al., 2013). Communication
breakdowns, unclear command structures, and

Copyright © 2021 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 (CC BY-NC- 43
ND 4.0) International License

*Corresponding Author: Antoine Juan M De Clercq
DOI- https:/ /doi.org/10.5281/zenodo.18114250



Clercq, A. J. M. D.

Sarc. Jr. Md. vol-1, issue-1 (2021) pp-43-50

information silos frequently undermined response
efforts. Conversely, well-structured
communication channels, regular coordination
meetings, and shared reporting frameworks
facilitated faster decision-making and reduced
operational redundancies (Butt, 2020). The
COVID-19 experience thus reaffirmed
communication not merely as an administrative
function, but as a critical governance instrument in
crisis settings.

The growing reliance on data-driven decision-
making

Data-driven decision-making emerged as a
defining feature of pandemic governance, enabling
authorities to monitor infection trends, allocate
resources, predict system overloads, and evaluate
policy outcomes (Yang et al.,, 2020). Digital
dashboards, real-time databases, and analytical
tools supported evidence-based interventions and
enhanced situational awareness (Sarcevic et al.,
2018). However, the rapid expansion of data use
also revealed challenges related to data quality,
interoperability, privacy, and institutional capacity.
The effectiveness of data-driven decisions
depended not only on technological tools, but also
on organizational readiness, analytical
competence, and trust between agencies
(Rejikumar et al., 2020). Integrating data analytics
into operational workflows became essential for
adaptive crisis management (Badr et al., 2015;
Qadir et al., 2016).

Rationale and objectives of the present study
Despite  growing literature on  pandemic
governance, limited empirical attention has been
paid to the interaction between logistics
management, inter-agency communication, and
data-driven decision-making as an integrated
coordination framework. This study addresses this
gap by examining how these operational
dimensions jointly influenced crisis response
effectiveness during the COVID-19 period. By
analyzing coordination mechanisms, institutional
practices, and operational outcomes, the research
aims to contribute to a more systematic
understanding of crisis coordination. The findings
are intended to inform future emergency
preparedness strategies and strengthen institutional
resilience in the face of complex, multi-sectoral
crises.

METHODOLOGY

Research design and analytical framework

The study adopted a mixed-methods research
design to examine operational coordination during
the COVID-19 crisis, with particular emphasis on

logistics management, inter-agency
communication, and data-driven decision-making.
A convergent analytical framework was used in
which quantitative indicators of operational
performance were analyzed alongside qualitative
assessments of coordination practices. This
approach allowed for triangulation of findings and
provided a holistic understanding of how
institutional mechanisms functioned under crisis
conditions. The temporal scope of the study
covered the peak pandemic response period,
capturing both immediate operational actions and
adaptive adjustments over time.

Selection of study units and institutional context
The analysis focused on public sector agencies
involved in pandemic response, including health
departments, disaster management authorities, law
enforcement agencies, and local administrative
bodies. These units were selected based on their
direct involvement in logistics execution,
information exchange, and operational reporting
during the COVID-19 crisis. Inter-agency
interactions were treated as the primary unit of
analysis, allowing the study to capture
coordination dynamics rather than isolated
organizational performance. The institutional
context was characterized by emergency mandates,
regulatory flexibility, and rapidly evolving
operational protocols.

Identification of key variables and operational
parameters

Operational coordination effectiveness was treated
as the dependent variable, measured through
indicators such as response timeliness, resource
adequacy, service coverage, and operational
continuity.  Logistics management variables
included procurement lead time, inventory
availability, distribution efficiency, and supply
chain adaptability. Inter-agency communication
variables encompassed communication frequency,
clarity of directives, information sharing
mechanisms, and coordination meeting regularity.
Data-driven decision-making variables focused on
data availability, real-time reporting, analytical
tool usage, and integration of data outputs into
operational decisions. Control parameters included
institutional capacity, staff availability, regulatory
constraints, and crisis intensity levels.

Data sources and collection procedures

Primary data were collected through structured
questionnaires and semi-structured interviews
administered to key officials involved in pandemic
response operations. The questionnaire employed
Likert-scale items to quantify perceptions of

Copyright © 2021 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 44
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher



Clercq, A. J. M. D.

Sarc. Jr. Md. vol-1, issue-1 (2021) pp-43-50

coordination effectiveness across the identified
variables. Qualitative interviews were used to
capture contextual insights, operational challenges,
and adaptive strategies not easily measurable
through surveys. Secondary data sources included
operational reports, internal databases, logistics
records, and official COVID-19 dashboards, which
provided objective performance metrics and
temporal trends.

Measurement scales and data reliability

All quantitative variables were operationalized
using standardized measurement scales to ensure
comparability across agencies and time periods.
Internal consistency of survey constructs was
assessed using reliability coefficients, while
content validity was ensured through expert review
and pilot testing. Indicators derived from
secondary data were normalized to account for
scale differences and reporting inconsistencies.
Qualitative data were transcribed, coded, and
thematically organized to align with the core
analytical dimensions of the study.

Data analysis and statistical techniques

Descriptive statistics were used to summarize
operational performance trends and coordination
patterns. Correlation analysis was conducted to
examine  relationships  between  logistics
management, communication effectiveness, and
data-driven decision-making. Multivariate
regression models were employed to assess the
relative contribution of each operational dimension
to overall coordination effectiveness while
controlling for institutional and contextual
parameters. Qualitative data were analyzed using

thematic analysis to identify recurring coordination
barriers, best practices, and adaptive mechanisms,
which were then integrated with quantitative
findings.

Ethical considerations and methodological
limitations

Ethical protocols were followed to ensure
confidentiality, informed consent, and voluntary
participation ~ of  respondents.  Institutional
permissions were obtained prior to data collection.
Methodological limitations included reliance on
self-reported data, potential recall bias, and
variability in documentation quality across
agencies. These limitations were addressed
through data triangulation and cautious
interpretation of results.

RESULTS

The analysis reveals discernible patterns in
operational coordination during the COVID-19
crisis, reflecting varying levels of effectiveness
across logistics management, inter-agency
communication, and data-driven decision-making.
As summarized in Table 1, overall coordination
effectiveness remained at a moderate to high level,
indicating that despite the unprecedented scale of
the crisis, institutional systems were able to
maintain  functional continuity. Among the
operational dimensions, logistics management
recorded the highest mean performance score,
while data-driven  decision-making  showed
comparatively lower average performance and
greater variability, suggesting uneven institutional
capacity in analytical integration across agencies.

Table 1. Composite performance scores of operational coordination dimensions

Operational dimension Mean score | Standard deviation | Relative performance level
Logistics management 3.92 0.48 High

Inter-agency communication 3.68 0.55 Moderate—High
Data-driven decision-making 3.41 0.62 Moderate

Overall coordination effectiveness | 3.67 0.46 Moderate—High

A detailed examination of logistics management
indicators demonstrates their critical contribution
to coordination outcomes. Table 2 shows that
distribution efficiency and inventory availability
exerted the strongest positive influence on overall
coordination  effectiveness, underscoring the
importance of last-mile delivery and real-time
stock management during emergency response.

Supply chain adaptability also played a significant
role, particularly in responding to fluctuating
demand and supply disruptions. In contrast,
procurement lead time, while statistically
significant, had a relatively weaker influence,
indicating that operational execution was more
decisive than procurement speed once emergency
mechanisms were activated.

Table 2. Logistics management indicators influencing coordination effectiveness

Logistics indicator Standardized coefficient (B) | Significance level
Distribution efficiency 0.41 p<0.01
Inventory availability 0.36 p<0.01
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Supply chain adaptability | 0.29

p <0.05

Procurement lead time 0.18

p <0.05

Inter-agency communication emerged as a central
enabling factor for operational alignment. As
presented in Table 3, communication frequency
and clarity of directives demonstrated high
influence on coordination outcomes by reducing
ambiguity and facilitating synchronized action
across agencies. Information sharing platforms and

coordination meeting regularity  contributed
moderately, primarily by improving situational
awareness and fostering institutional trust. These
findings suggest that structured and transparent
communication frameworks were instrumental in
mitigating fragmentation and operational overlap
during the crisis.

Table 3. Inter-agency communication parameters and their effects

Communication parameter Influence strength | Operational implication

Communication frequency High

Faster operational alignment

Clarity of directives High Reduced execution ambiguity
Information sharing platforms Moderate Improved situational awareness
Coordination meeting regularity | Moderate Strengthened inter-agency trust

The role of data-driven decision-making in
enhancing adaptive response  capacity s
highlighted in Table 4. Data availability and real-
time reporting exhibited strong effects on
coordination by enabling timely resource
allocation and rapid policy adjustments. While the
use of analytical tools contributed moderately, the

integration of data outputs into operational
planning emerged as a key differentiator between
agencies with high and moderate coordination
performance. This indicates that technological
availability alone was insufficient without
effective organizational uptake of analytical
insights.

Table 4. Data-driven decision-making parameters

Data parameter Observed effect | Coordination relevance

Data availability Strong Enabled evidence-based allocation
Real-time reporting Strong Improved responsiveness
Analytical tool usage Moderate Supported trend interpretation

Data integration into operations | High

Enhanced adaptive capacity

The heterogeneity of coordination performance
across agencies is further illustrated by the
hierarchical clustering results. Figure 1 identifies
three distinct coordination clusters: highly
coordinated agencies with balanced strength across
all operational dimensions, moderately coordinated

agencies characterized by logistics-led
performance, and fragmented agencies exhibiting
weak data integration and communication gaps.
This clustering confirms that institutional readiness
and coordination maturity varied substantially
during the pandemic response.
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Euclidean Distance

0.5 1
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Agency B Agency A Agency D
Agencies

Figure 1. Hierarchical cluster dendrogram of operational coordination
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Comparative  visualization ~ of  operational
dimensions using a radar chart reinforces these
patterns. As shown in Figure 2, highly coordinated
agencies display near-symmetrical radar profiles,
reflecting integrated operational capacity. In
contrast, fragmented agencies exhibit pronounced
asymmetry, particularly in data-driven decision-

making, highlighting structural wvulnerabilities.
Together, the tables and figures provide
convergent evidence that effective crisis response
depended on the simultaneous integration of
logistics efficiency, communication coherence,
and data-enabled decision processes.

Inter-Agency Commuriication

Data-Driven Decisiond]

\ /=== Highly Coordinated Agencies
Moderately Coordinated Agencies
= Fragmented Agencies

Ldwistics Management

Figure 2. Radar chart of comparative operational performance

DISCUSSION

Operational coordination as an integrative
governance function

The results demonstrate that operational
coordination during the COVID-19 crisis
functioned as an integrative  governance
mechanism rather than a set of isolated
administrative activities. The moderate to high
overall coordination effectiveness observed in
Table 1 indicates that institutions were able to
adapt under extreme uncertainty by aligning
logistics, communication, and data use. This
finding supports crisis governance literature that
emphasizes coordination capacity as a determinant
of systemic resilience (Normandin et al., 2018).
However, the variability across operational
dimensions also suggests that coordination
effectiveness depends on the degree of integration
among these components rather than their
individual strength (Brusset & Teller, 2017).

Dominance of logistics execution over
procurement speed

The strong influence of distribution efficiency and
inventory availability highlighted in Table 2

underscores the centrality of logistics execution in
crisis response. While procurement lead time
remained relevant, it’s comparatively weaker
contribution  suggests that once emergency
procurement mechanisms were activated, the
critical challenge shifted toward distribution and
stock management. This aligns with emergency
logistics theory, which argues that last-mile
delivery and dynamic inventory control are
decisive in high-demand, time-sensitive contexts
(Umar, 2018). The results imply that future
preparedness  strategies  should  prioritize
operational ~ flexibility = and  decentralized
distribution capacity over purely centralized
procurement reforms (Nwaimo et al., 2019).

Communication coherence as a stabilizing force
Inter-agency communication emerged as a
stabilizing force that mitigated fragmentation and
operational delays. The high influence of
communication frequency and clarity of directives
reported in Table 3 indicates that timely and
unambiguous messaging reduced execution
ambiguity and improved collective action. This
finding reinforces organizational communication
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theory, which identifies shared understanding and
message  consistency as  prerequisites  for
coordinated performance in complex systems
(Freeman & Wohn, 2019). The moderate
contribution of information platforms and
coordination meetings further suggests that formal
structures must be complemented by clear
leadership signals to be effective during crises
(Christensen & Ma, 2020).

Conditional  effectiveness of data-driven
decision-making

The results related to data-driven decision-making
reveal a conditional relationship between data
availability and operational effectiveness. While
Table 4 shows that real-time reporting and data
access strongly supported adaptive decision-
making, analytical tool usage alone produced only
moderate gains. This highlights an important
distinction between data generation and data
utilization. The strong influence of integrating data
outputs into operational planning suggests that
organizational capacity, analytical literacy, and
decision authority are critical mediators of data
effectiveness (Shittu et al., 2018). These findings
align with emerging critiques of techno-centric
crisis management models that overestimate the
impact of digital tools without sufficient
institutional alignment (Gleeson & Dyer, 2017).

Institutional heterogeneity in coordination
capacity

The clustering patterns observed in Figure 1
confirm substantial heterogeneity in institutional
coordination  capacity. Highly  coordinated
agencies demonstrated balanced performance
across all operational dimensions, while
fragmented  agencies  exhibited  structural
weaknesses, particularly in communication and
data integration (Cejudo & Michel, 2017). This
differentiation supports contingency-based
governance perspectives, which argue that
institutional performance during crises is shaped
by pre-existing coordination maturity and adaptive
learning capacity. The presence of a logistics-led
intermediate cluster further indicates that partial
coordination gains are possible even in the absence
of fully integrated data systems (Mallick, 2017).

Implications for future crisis preparedness and
policy design

The radar chart patterns shown in Figure 2
reinforce the argument that effective crisis
response requires balanced operational capability
rather than excellence in a single domain.
Asymmetrical profiles among fragmented agencies
point to systemic vulnerabilities that can

undermine overall response effectiveness. From a
policy perspective, the findings suggest that future
emergency preparedness frameworks should
emphasize cross-functional integration, joint
training, interoperable data systems, and
institutionalized communication protocols.
Strengthening  these areas can  enhance
coordination readiness and reduce reliance on ad
hoc adaptations during future crises.

CONCLUSION

This study demonstrates that effective operational
coordination during the COVID-19 crisis
depended on the integrated functioning of logistics
management, inter-agency communication, and
data-driven decision-making rather than the
strength of any single component in isolation. The
findings reveal that efficient logistics execution,
particularly distribution efficiency and inventory
availability, formed the operational backbone of
crisis response, while coherent and frequent inter-
agency communication acted as a stabilizing
mechanism that reduced fragmentation and
execution ambiguity. Data-driven decision-making
enhanced adaptive capacity when analytical
outputs were meaningfully integrated into
operational planning, highlighting the importance
of institutional readiness alongside technological
tools. The observed heterogeneity in coordination
capacity across agencies underscores the role of
pre-existing governance structures and
coordination maturity in shaping crisis outcomes.
Collectively, the results suggest that future
emergency preparedness and policy frameworks
should prioritize cross-functional integration,
interoperable data systems, and institutionalized
communication protocols to strengthen resilience
and ensure more effective responses to complex,
large-scale public health emergencies.
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