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various development scenarios. This study aimed to evaluate the theoretical
framework of the mixed scanning planning approach in tourism planning. A
qualitative methodology was employed, using thematic analysis to extract basic and
organizing themes from the scientific literature. Subsequently, the DEMATEL
method was applied to analyze the cause-and-effect relationships among 104 basic
themes. The results indicated that systems thinking in tourism, the capability of
tourism system modeling, focus on system structure, causal loop diagrams, scenario
simulation, proactive planning, carrying capacity management, program quality
improvement, and senior management support were the most significant causal
factors. Conversely, theoretical limitations — including the oversimplification of
complexities and constraints in modeling qualitative dimensions — practical
barriers such as the need for comprehensive data and technical complexity, and
organizational challenges including resistance to change and the absence of a
systems thinking culture were identified as the primary obstacles. It is
recommended that policymakers focus on cultivating a systems thinking culture,
establishing specialized system dynamics centers, developing comprehensive
tourism information systems, conducting specialized training courses, and initiating
pilot projects in selected destinations. The innovation of this research lies in
providing a causal analysis of the interactions among the theoretical, functional, and
institutional dimensions of the mixed scanning planning approach in tourism.
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Extended Abstract
Introduction

Tourism  planning faces unprecedented
challenges arising from the inherent
complexity of tourism systems, dynamic
stakeholder interactions, temporal
development trajectories, and nonlinear causal
relationships that characterize contemporary
destinations. Traditional planning approaches,
largely grounded in linear thinking and static
models, have proven inadequate for
addressing the multifaceted nature of tourism
development, particularly in contexts where
environmental sustainability, social equity,
and economic viability must be balanced
simultaneously.

The mixed scanning planning approach,
which integrates qualitative and quantitative
research methodologies within a systems
thinking framework, offers a promising
alternative by enabling planners to capture
both the breadth and depth of tourism
phenomena. This approach recognizes that
tourism destinations function as complex
adaptive systems characterized by feedback
loops, time delays, stocks and flows, and
emergent behaviors that cannot be adequately
understood through reductionist analysis
alone.

System dynamics, as a methodological
component of the mixed scanning paradigm,
provides powerful analytical tools—including
causal loop diagrams, stock-and-flow models,
and computer simulation—that enable
planners to model tourism  systems
mathematically, evaluate policy alternatives
prior to implementation, and anticipate the
long-term  consequences of  planning
decisions.

Despite growing recognition of its potential,
the  theoretical  foundations,  practical
applications, strengths, limitations, and
implementation challenges of mixed scanning
planning in tourism remain insufficiently
explored in the scholarly literature.
Addressing this gap, the present study
provides a comprehensive assessment of the
mixed scanning planning approach in tourism
by examining its theoretical foundations,
identifying key themes, analyzing the causal
relationships among its components, and

offering evidence-based recommendations for
researchers and practitioners seeking to adopt
this innovative planning approach.

Methodology

This study employed a qualitative research
design in conjunction with multi-criteria
decision-making techniques to systematically
examine the theoretical underpinnings of
mixed scanning planning in tourism. The
research was conducted in three sequential
phases.

In the first phase, a comprehensive literature
review was undertaken to identify relevant
scholarly  publications, including peer-
reviewed journal articles, books, and
conference proceedings, with particular
emphasis on system dynamics, Systems
thinking, complexity theory, and tourism
planning. Using systematic thematic analysis,
the research team extracted and coded the
data to identify recurring patterns, concepts,
and relationships. This process resulted in the
identification of 104 basic themes, which
were subsequently organized into 12
organizing themes representing the principal
dimensions of the mixed scanning planning
approach: philosophical and epistemological
foundations; assumptions and presuppositions
of the approach; planning principles and
guidelines;  conceptual framework and
analytical tools; analytical and simulation
capabilities; strategic planning advantages;
practical applications in tourism;
effectiveness in  tourism  development;
theoretical and conceptual limitations;
practical implementation barriers;
organizational and institutional challenges;
and the conditions and prerequisites for
successful implementation.

In the second phase, the Decision-Making
Trial and Evaluation Laboratory
(DEMATEL) method was employed to
analyze the causal relationships among the
identified themes. An expert panel comprising
tourism planning scholars, system dynamics
specialists, and experienced destination
managers was convened to evaluate the direct
influence of each theme on the others. The
experts assessed the strength of these
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relationships using a standardized rating
scale, and their evaluations were aggregated
to construct the initial direct-relation matrix.
Using matrix operations, the DEMATEL
method generated the total-relation matrix,
from which four key indices were calculated
for each theme: D (sum of influences
exerted), R (sum of influences received), D +
R (prominence or overall importance), and D
— R (net causal effect). Themes with positive
D — R values were classified as causal factors
(drivers), whereas those with negative D — R
values were classified as effect factors
(outcomes). Themes with D — R values close
to zero were interpreted as balanced factors.
This classification enabled the identification
of the underlying drivers requiring priority
intervention, as well as the outcomes that
emerge from addressing these root causes.

In the third phase, the findings were validated
and interpreted through triangulation with the
existing literature and consultation with
additional experts to enhance the robustness
and credibility of the results.

Results

The DEMATEL analysis revealed a complex
network of causal relationships among the
104 themes, with a clear distinction between
causal and effect factors across all
dimensions. Within the philosophical and
epistemological ~ foundations  dimension,
systems thinking in tourism emerged as the
strongest causal factor, highlighting its
foundational role in shaping the mixed
scanning planning approach. Other influential
causal factors included a holistic perspective
on tourism destinations and recognition of the
complexity of tourism systems. In contrast,
reinforcing and balancing feedback loops,
time delays in planning, emergent behaviors
of tourism systems, stocks and flows related
to carrying capacity, and complex stakeholder
interactions were identified as effect factors,
indicating that these phenomena emerge
naturally from the underlying structure of
tourism  systems  rather than  being
independently controllable.

Within the assumptions and presuppositions
dimension, the ability to model tourism
systems emerged as the most influential
causal factor, reflecting the epistemological

significance of viewing the mathematical
modeling of complex tourism phenomena as
feasible. This was followed by assumptions
regarding bounded rationality and the
possibility of simulating destination behavior.
Within  the principles and guidelines
dimension, emphasis on tourism system
structure, the primacy of relationships over
system components, attention to temporal
dynamics, and the identification of leverage
points for change emerged as the principal
causal factors. By contrast, participatory
approaches to tourism modeling and
continuous model refinement were classified
as effect factors that result from the adoption
of these foundational principles.

Within the conceptual framework and
analytical tools dimension, causal loop
diagrams, stock-and-flow models of tourism
capacity, and differential equations for
tourism development emerged as the most
influential causal tools, facilitating the
mathematical modeling and visualization of
feedback relationships.  Regarding the
analytical and  simulation  capabilities
dimension, scenario simulation of tourism
development and long-term prediction of
destination behavior were identified as the
strongest causal capabilities, whereas tourism
policy testing emerged as the only balanced
factor, reflecting its dual role as both a cause
and an effect. Within the strategic planning
advantages dimension, proactive planning for
tourism destinations, reduced uncertainty in
tourism planning, and enhanced strategic
decision-making emerged as the most
significant causal advantages, demonstrating
the approach's capacity to reduce uncertainty
and improve the predictability of planning
outcomes.

Within the practical applications dimension,
carrying capacity management, sustainable
tourism  development  planning, and
environmental impact assessment emerged as
the most influential causal applications,
highlighting the approach's value in
advancing sustainability objectives. Within
the effectiveness dimension, improvements in
program quality, reduced decision-making
errors, and enhanced sustainability of tourism
development were identified as the primary
causal outcomes, whereas greater host
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community  satisfaction and  improved
destination competitiveness were classified as
effect outcomes.

For policymakers, the study recommends
investing in systems thinking capacity
development, establishing specialized centers
for tourism system dynamics, developing
comprehensive tourism information systems,
implementing pilot projects in selected
destinations, and reforming institutional
structures to facilitate the adoption of
innovative planning methodologies.

Within the theoretical and conceptual
limitations dimension, oversimplification of
the complexity of tourism systems, limitations
in modeling qualitative dimensions, and the
difficulty of modeling human behavior
emerged as the most significant causal
limitations. Within the practical
implementation  barriers dimension, the
extensive data requirements of tourism
systems, the technical complexity of
modeling, high implementation costs, and the
need for specialized expertise in system
dynamics were identified as the principal
causal barriers. Regarding the organizational
and institutional challenges dimension,
resistance to change within  tourism
organizations, the absence of a systems
thinking culture in planning, and weak
institutional structures for tourism governance
emerged as the most critical causal
challenges. Finally, within the conditions and
prerequisites for successful implementation
dimension, senior management support within
tourism organizations emerged as the most
critical causal prerequisite, exhibiting the
highest prominence score among all identified
themes. This was followed by active
stakeholder participation, the availability of
reliable tourism data, specialized expertise in
system dynamics, and the presence of an
organizational learning culture.

Discussion and Conclusion

The findings provide a comprehensive
theoretical map of mixed scanning planning
in tourism, revealing the intricate causal
architecture  underlying its  successful
implementation. The prominence of systems

thinking as the foundational causal factor is
consistent with the theoretical propositions
advanced by McCool and Mandic (2025)
regarding social-ecological systems
perspectives for tourism resilience, as well as
those of Ricaurte-Quijano et al. (2025), who
conceptualize tourism planning as a dynamic
social practice operating under conditions of
uncertainty. Furthermore, the identification of
modeling capability and bounded rationality
as key causal presuppositions reflects a
pragmatic  epistemological stance that
recognizes both the strengths and the inherent
limitations of formal modeling approaches,
consistent with the findings of Pourjahan et
al. (2022) on the need to revise theoretical
frameworks in tourism planning.

The emphasis on structural focus and the
primacy of relationships as guiding principles
is closely aligned with the core tenets of
system dynamics, which posit that system
structure determines behavior and that
understanding system interconnections is
more fundamental than analyzing isolated
components. The identification of carrying
capacity management and sustainable tourism
development planning as the principal causal
applications  further  underscores  the
approach's  relevance  for  addressing
contemporary tourism challenges, including
overtourism and environmental degradation,
as highlighted by Gatto and Scorza (2025).
Nevertheless, the study also reveals important
theoretical  limitations, particularly  the
inevitable simplification of complex systems
and the challenges associated with modeling
qualitative dimensions. These findings echo
the concerns raised by Rahmafitria et al.
(2020) regarding the need for multifaceted
planning approaches. Likewise, the practical
barriers identified—especially extensive data
requirements and the technical complexity of
system modeling—are consistent with the
observations of Hajar et al. (2022) concerning
infrastructure and capacity constraints in
developing tourism contexts.

Notwithstanding certain limitations—
including the reliance on expert judgments in
the DEMATEL  process and  the
predominantly  theoretical, rather than
empirical, nature of the analysis—this
research makes several significant
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contributions. First, it provides the first
comprehensive and structured framework for
assessing mixed  scanning planning
approaches in tourism. Second, it establishes
clear causal hierarchies capable of guiding
intervention priorities. Third, it bridges the
gap between theory and practice by offering
actionable insights for researchers and
practitioners.

Future research should focus on empirically
applying system dynamics in specific tourism
destinations, developing accessible and user-
friendly ~ modeling  tools,  conducting
comparative studies across diverse destination
types, and exploring the integration of system
dynamics with other innovative planning
approaches.
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