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  Destination competitiveness has traditionally been conceptualized through 

resource endowments, accessibility, and conventional service infrastructure. 

However, rapid technological innovation and acute ecological challenges 

require a fundamental paradigm shift. This study proposes an integrated 

conceptual framework that synthesizes smart infrastructure (IoT sensor 

networks, AI-driven visitor management systems, cloud data hubs) with 

environmental, socio-cultural, and economic sustainability indicators to 

redefine destination competitiveness. Grounded in the Resource-Based View 

(RBV), Dynamic Capabilities Theory, and Systems Theory, this research 

demonstrates how digital intelligence acts as a catalyst for resource efficiency, 

overtourism mitigation, and enhanced visitor experiences while protecting 

natural and cultural heritage. The framework delivers strategic guidance for 

Destination Management Organizations (DMOs), urban planners, and policy 

makers seeking to balance long-term sustainability with global market 

competitiveness. 
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1.   INTRODUCTION 

The global tourism ecosystem in 2026 operates in an era marked by rapid technological 

acceleration, shifting consumer behaviors, and severe ecological constraints (Buhalis et al., 2023; 

UNWTO, 2024). Historically, foundational models of destination competitiveness—most notably 

those formulated by Crouch & Ritchie (1999) and Dwyer & Kim (2003)—posited that a destination's 

competitive advantage stemmed primarily from its inherited natural and cultural assets, supported by 

general infrastructure such as transportation systems, accommodations, and basic municipal amenities 

(Crouch & Ritchie, 1999; Dwyer & Kim, 2003; Ritchie & Crouch, 2003). While these core natural 

endowments and traditional physical assets remain essential baseline components, they are no longer 

sufficient to guarantee sustained competitive advantage in an increasingly digitized and 

environmentally conscious global market (Buhalis et al., 2023; Gretzel et al., 2015). In recent years, 

the convergence of Internet of Things (IoT) devices, artificial intelligence (AI), 5G/6G hyper-
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connectivity, big data analytics, and cloud computing platforms has catalyzed the emergence of 

"Smart Tourism Ecosystems" (STE) (Gretzel et al., 2015; Newman, 2021). Concurrently, escalating 

global challenges—such as climate change impacts, biodiversity loss, heritage degradation, and socio-

cultural friction resulting from unmanaged tourist crowding—have elevated sustainability from a 

peripheral corporate social responsibility concern to a core strategic imperative (Dwyer & Kim, 2003; 

UNWTO, 2024). Consequently, traditional frameworks of destination competitiveness must be 

fundamentally re-evaluated to integrate digital intelligence and ecological resilience as interdependent 

core pillars (Buhalis et al., 2023). 

 

Conventional destination competitiveness models relied heavily on static resource 

allocations and physical throughput capacity (Crouch & Ritchie, 1999; Ritchie & Crouch, 2003). 

Physical infrastructure—comprising highways, airports, power grids, and hospitality 

establishments—was evaluated predominantly based on scale, physical capacity, and basic 

operational availability (Dwyer & Kim, 2003). However, modern destination management requires 

real-time responsiveness, dynamic resource allocation, and predictive risk governance (Buhalis et al., 

2023; Gretzel et al., 2015). Smart infrastructure transforms traditional physical assets into intelligent, 

interconnected nodes capable of collecting, processing, and acting upon real-time data streams 

(Fowler & Lewis, 2014; Gretzel et al., 2015). For instance, smart traffic management systems 

dynamically optimize shuttle routing based on real-time pedestrian density, while IoT-enabled 

environmental sensor networks monitor air quality, water usage, and noise pollution across fragile 

ecological zones in real time (Buhalis et al., 2023). Furthermore, cloud-based destination management 

platforms allow Destination Management Organizations (DMOs) to anticipate visitor surges, 

implement dynamic pricing or slot reservation systems, and mitigate overtourism bottlenecks before 

ecological or social carrying capacities are breached (Dwyer & Kim, 2003; UNWTO, 2024). 

Evaluating the operational alignment and systemic performance of such complex infrastructure 

requires systematic review models, such as the Context, Input, Process, and Product (CIPP) 

framework, which has been widely validated in structural program evaluation (Aldapit & Suharjana, 

2019; Darma, 2019; Divayana et al., 2022). Applying CIPP evaluation principles to smart destination 

infrastructure ensures that technical inputs directly improve operational governance processes and 

deliver sustainable product outcomes (Aldapit & Suharjana, 2019; Divayana et al., 2022). 

 

Despite the proliferation of academic literature on smart cities and sustainable tourism, 

existing research suffers from two major structural siloes that hinder holistic destination management. 

First, a substantial body of smart tourism literature focuses almost exclusively on digital tools, mobile 

applications, and technological capabilities without evaluating their long-term environmental 

footprint, energy consumption, or socio-cultural impacts on local host communities (Buhalis et al., 

2023; Gretzel et al., 2015). Second, traditional sustainable tourism frameworks frequently emphasize 

conservation, carrying capacity, and community advocacy but lack operational, real-time 

technological mechanisms to enforce, monitor, and scale sustainability initiatives effectively (Crouch 

& Ritchie, 1999; Dwyer & Kim, 2003; UNWTO, 2024). Furthermore, human behavioral dynamics—

including local community readiness, tourism workforce technology adoption, and visitor behavioral 

compliance—are frequently omitted from smart infrastructure planning, leading to user friction and 
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operational failure (Beilock et al., 2010; Hiatt, 2006). Without an integrative conceptual model that 

connects smart digital infrastructure directly to multi-dimensional sustainability outcomes and 

stakeholder governance, DMOs risk investing in expensive technology that fails to create long-term 

destination competitiveness. 

 

To bridge these theoretical and practical gaps, this paper formulates a comprehensive 

conceptual framework titled the Destination Competitiveness Framework integrating Smart 

Infrastructure and Sustainability (DCF-SIS). The primary objective of this study is to conceptualize 

the core components of smart destination infrastructure—including data sensor layers, cloud 

integration hubs, smart mobility, and AI-assisted governance tools—and establish how these digital 

assets interface with key environmental, socio-cultural, and economic sustainability indicators 

(Buhalis et al., 2023; Dwyer & Kim, 2003; Gretzel et al., 2015; UNWTO, 2024). Grounded in the 

Resource-Based View (RBV) and Dynamic Capabilities Theory, the framework demonstrates how 

smart infrastructure acts as an enabler for sustainable resource management, real-time visitor capacity 

control, and stakeholder value co-creation (Gretzel et al., 2015; Porter & Heppelmann, 2015). By 

redefining smart infrastructure as an integrative dynamic capability rather than static hardware, this 

study offers both theoretical novelty for tourism researchers and an actionable strategic blueprint for 

DMOs, urban planners, and policy makers seeking to build resilient, competitive destination 

ecosystems (Aldapit & Suharjana, 2019; Hiatt, 2006; UNWTO, 2024). 

 

The structure of the remaining sections of this paper is organized as follows: Section 2 

(Literature Review) critically analyzes theories of destination competitiveness, smart tourism 

ecosystems, and sustainability governance paradigms. Section 3 (Method) outlines the conceptual 

framework design methodology and systematic theoretical synthesis approach. Section 4 (Results and 

Discussion) details the proposed DCF-SIS framework, its structural dimensions, operational feedback 

loops, and comparative evaluation against traditional competitiveness models. Finally, Section 5 

(Conclusion) synthesizes key theoretical and managerial implications, addresses research limitations, 

and proposes concrete avenues for future empirical investigation. 

 

2. LITERATURE REVIEW 

2.1 Theoretical Evolution of Destination Competitiveness 

The conceptualization of destination competitiveness has evolved significantly over the past 

three decades. Early foundational works established that a destination's ability to compete globally 

depends on its capacity to deliver compelling experiences while maintaining long-term economic 

prosperity for residents (Crouch & Ritchie, 1999; Ritchie & Crouch, 2003). Crouch & Ritchie (1999) 

introduced the initial systemic model, distinguishing between core resources (inherited assets like 

natural scenery, climate, and cultural heritage) and supporting factors (infrastructure, accessibility, 

and hospitality facilities). Dwyer & Kim (2003) expanded this framework by incorporating destination 

management strategies, situational conditions, and socio-economic demand drivers into a integrated 

model, emphasizing that inherited assets alone do not yield competitive advantage without active, 

strategic management (Dwyer & Kim, 2003). 
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In strategic management literature, the Resource-Based View (RBV) posits that firms 

achieve sustained competitive advantage through assets that are Valuable, Rare, Inimitably costly, and 

Non-substitutable (VRIN) (Barney, 1991). When applied to destination management, traditional 

natural and historic assets served as primary VRIN resources. However, in contemporary digital 

markets, natural and cultural assets have become increasingly commodified or vulnerable to 

degradation due to unmanaged visitor pressures (UNWTO, 2024). Consequently, researchers have 

shifted focus toward Dynamic Capabilities Theory (Teece et al., 1997), which emphasizes an 

organization’s or ecosystem's ability to integrate, build, and reconfigure internal and external 

competencies to address rapidly changing environments. In tourism, dynamic capabilities reflect a 

destination management organization’s (DMO) capacity to deploy real-time data, adjust operational 

policies, and re-route visitor traffic dynamically (Buhalis et al., 2023). 

 

2.2 Smart Tourism Ecosystems (STE) and Smart Infrastructure 

The emergence of information and communication technologies (ICT) has fundamentally 

redefined tourism infrastructure from static physical assets into intelligent digital networks (Gretzel 

et al., 2015; Porter & Heppelmann, 2015). A Smart Tourism Ecosystem (STE) is defined as a digital 

architecture that leverages mutually interconnected digital touchpoints to seamlessly exchange data 

among stakeholders, tourists, businesses, and public authorities (Gretzel et al., 2015; Buhalis et al., 

2023). 

Smart infrastructure within an STE operates across four interconnected functional layers: 

1. Sensing and Data Acquisition Layer: Encompasses Internet of Things (IoT) sensors, 

automated environmental monitors, GPS telemetry, and smart surveillance devices 

embedded across physical urban and natural sites (Fowler & Lewis, 2014; Gretzel et al., 

2015). 

2. Connectivity and Network Layer: Utilizes high-speed 5G/6G mobile networks, 

LPWAN (Low-Power Wide-Area Networks), and edge computing nodes to ensure low-

latency data transmission across distributed geography (Newman, 2021). 

3. Data Integration and Analytics Layer: Operates as a central cloud data hub running 

artificial intelligence (AI) algorithms, machine learning models, and predictive analytics 

to process visitor movements, resource usage, and traffic flow (Buhalis et al., 2023; 

Newman, 2021). 

4. Application and Governance Layer: Interfaces directly with stakeholders via real-time 

DMO dashboards, visitor navigation applications, automated dynamic pricing engines, 

and emergency dispatch systems (Buhalis et al., 2023; Porter & Heppelmann, 2015). 

While classic models viewed infrastructure primarily as a physical baseline (roads, utilities, 

airports), smart infrastructure acts as an active digital neural network (Gretzel et al., 2015). It allows 

destinations to shift from reactive management to real-time, predictive governance (Buhalis et al., 

2023; Porter & Heppelmann, 2015). 

 

2.3 Sustainable Tourism Governance and Overtourism Mitigation 

Sustainable tourism governance focuses on balancing the Triple Bottom Line (TBL): 

economic prosperity, socio-cultural authenticity, and environmental preservation (Elkington, 1997; 
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UNWTO, 2024). Unchecked tourist surges lead to overtourism, characterized by ecological damage, 

severe congestion, housing inflation, and resident hostility (Dwyer & Kim, 2003; UNWTO, 2024). 

Traditional mechanisms for managing carrying capacity—such as static quotas, physical barriers, or 

seasonal closures—frequently suffer from inflexibility and economic inefficiency (Ritchie & Crouch, 

2003). 

To evaluate and optimize infrastructure performance and service governance programs, 

researchers frequently adopt structural assessment tools such as the Context, Input, Process, and 

Product (CIPP) evaluation model (Aldapit & Suharjana, 2019; Darma, 2019; Divayana et al., 2022). 

Applying CIPP within destination governance involves: 

1. Context Evaluation: Assessing environmental carrying capacities, resident sentiment, and 

seasonal crowd risks (Aldapit & Suharjana, 2019). 

2. Input Evaluation: Auditing technical infrastructure allocations, funding mechanisms, and sensor 

deployment protocols (Divayana et al., 2022). 

3. Process Evaluation: Monitoring real-time operational workflows, API data exchanges, and 

crowd distribution mechanisms (Darma, 2019). 

4. Product Evaluation: Measuring longitudinal ecological recovery, resident satisfaction, tourist 

experience quality, and economic yield per visitor (Aldapit & Suharjana, 2019; Divayana et al., 

2022). 

 

2.4 Research Gaps and Theoretical Synthesis 

A critical review of the existing literature reveals significant theoretical silos across three 

primary domain areas: 

 

Table 1. Research Gap 

Research Domain 
Core Focus in 

Literature 

Major 

Structural 

Limitation 

Key Literature 

References 

Traditional 

Competitiveness 

Natural 

endowments, 

physical 

infrastructure, 

economic yield 

Treats physical 

assets as static; 

ignores digital 

dynamic 

capabilities 

Crouch & Ritchie 

(1999); Dwyer & 

Kim (2003) 

Smart Tourism 

Ecosystems 

IoT, AI 

applications, big 

data, user 

experience 

optimization 

Technological 

determinism; 

overlooks energy 

consumption and 

ecological trade-

offs 

Gretzel et al. 

(2015); Buhalis et 

al. (2023) 
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Sustainable 

Governance 

Carrying capacity, 

conservation, 

community 

advocacy 

Lacks real-time 

automated 

mechanisms to 

scale compliance 

and monitoring 

UNWTO (2024); 

Ritchie & Crouch 

(2003) 

 

Furthermore, human adoption dynamics are frequently detached from smart technology 

implementation (Beilock et al., 2010; Hiatt, 2006). The deployment of sophisticated destination 

management software fails to yield competitive results if destination workers, local merchants, and 

visitors resist digital tools due to perceived complexity or lack of training (Beilock et al., 2010; Hiatt, 

2006). 

To synthesize these fragmented perspectives, this study bridges digital infrastructure 

capabilities with multi-dimensional sustainability goals, formulating an integrated conceptual 

architecture that redefines destination competitiveness for the modern era. 

 

3. METHOD 

3.1 Research Design and Conceptual Synthesis Approach 

This study adopts a qualitative, multi-stage conceptual framework development 

methodology to synthesize multi-disciplinary theories across smart infrastructure, enterprise 

architecture, and sustainable tourism governance (Jabareen, 2009; Tranfield et al., 2003). Conceptual 

framework building is particularly suitable for emerging, complex domains where existing literature 

is fragmented across disparate fields (Buhalis et al., 2023; Jabareen, 2009). By integrating the 

Resource-Based View (RBV), Dynamic Capabilities Theory, and System Dynamics with established 

destination competitiveness models, this study constructs an integrative model: the Destination 

Competitiveness Framework integrating Smart Infrastructure and Sustainability (DCF-SIS). 

 

The framework development process followed a rigorous four-phase conceptualization 

protocol (Jabareen, 2009; Tranfield et al., 2003): 

 

1. Phase 1 Domain Mapping & Literature Identification: Database search, screening 

criteria, taxonomy categorization 

2. Phase 2 Theoretical Deconstruction & Integration: RBV, Dynamic Capabilities, CIPP 

evaluation, and STE mapping 

3. Phase 3 Conceptual Framework Synthesis (DCF-SIS): Structural layer formulation, 

dynamic feedback loops, core metrics 

4. Phase 4 Logical Validation & Policy Operationalization: Expert logic check, comparative 

baseline validation, governance mapping 

 

3.2 Literature Selection and Search Strategy 

A systematic search protocol was executed across major peer-reviewed databases—including 

Scopus, Web of Science, ScienceDirect, and IEEE Xplore—to capture relevant literature published 
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between 2015 and 2026 (Tranfield et al., 2003). The search string strategy utilized Boolean operators 

combining three distinct keyword clusters: 

 

Cluster 1 (Smart Technology & Infrastructure): ("smart tourism" OR "smart infrastructure" 

OR "IoT sensors" OR "destination data platforms" OR "microservices architecture"). 

 

Cluster 2 (Destination Competitiveness): ("destination competitiveness" OR "tourism 

governance" OR "DMO strategy" OR "dynamic capabilities"). 

 

Cluster 3 (Sustainability & Evaluation): ("sustainable tourism" OR "overtourism mitigation" 

OR "carrying capacity" OR "CIPP evaluation" OR "triple bottom line"). 

 

Articles were screened based on peer-reviewed journal status, theoretical relevance, 

empirical rigor, and explicit focus on destination-level operations (Tranfield et al., 2003). A total of 

120 foundational and contemporary publications were selected to form the theoretical corpus of this 

conceptual synthesis. 

 

3.3 Structural Mapping and Evaluation Methodology 

To ensure structural rigor, the conceptualized framework integrates evaluation principles 

adapted from the Context, Input, Process, and Product (CIPP) evaluation model (Aldapit & Suharjana, 

2019; Darma, 2019; Divayana et al., 2022). The CIPP model provides an operational matrix to 

evaluate how smart technology inputs translate into governance processes and sustainable destination 

outcomes: 

 

1. Context Dimension: Auditing physical ecological boundaries, cultural heritage 

vulnerability, local resident population dynamics, and seasonal tourist demand profiles 

(Aldapit & Suharjana, 2019). 

2. Input Dimension: Inventorying smart technology infrastructure (IoT devices, 5G 

networks, cloud data repositories, AI analytics) alongside financial, human, and policy 

resources (Divayana et al., 2022). 

3. Process Dimension: Analyzing real-time data flows, multi-stakeholder governance 

workflows, dynamic visitor routing mechanisms, and API inter-operability (Darma, 

2019). 

4. Product Dimension: Assessing long-term destination competitiveness metrics, including 

ecological footprint indicators, socio-cultural harmony scores, visitor satisfaction indices, 

and yield per visitor (Aldapit & Suharjana, 2019; Divayana et al., 2022). 

 

3.4 Operationalization and Metric Formulation 

The framework operationalizes destination competitiveness into measurable conceptual 

constructs across economic, socio-cultural, environmental, and technological dimensions. The 

structural interactions among these constructs are detailed through explicit operational feedback loops, 



Journal of Tourism Innovation and Management                 E-ISSN: 3163-9186 

89 | Strategic Digital Transformation Roadmap (Padli Pawaid Yahya) 

demonstrating how real-time digital intelligence directly informs adaptive governance decisions 

(Buhalis et al., 2023; Gretzel et al., 2015). 

 

4.   RESULTS AND DISCUSSION 

4.1 The DCF-SIS Conceptual Architecture 

The synthesis of Resource-Based View (RBV), Dynamic Capabilities Theory, and System 

Dynamics yields the Destination Competitiveness Framework integrating Smart Infrastructure and 

Sustainability (DCF-SIS). The framework redefines destination competitiveness from a static 

accumulation of inherited natural and physical assets into a dynamic, tech-enabled ecosystem 

capacity. DCF-SIS is structured across four interconnected operational layers that continuously 

transform raw technological inputs into long-term ecological, socio-cultural, and economic resilience: 

Figure 1. Resilient Destination Performance 

 

1. Smart Infrastructure Core: Serves as the technical neural network of the destination. It 

comprises physical IoT sensing hardware (environmental sensors, traffic cameras, GPS 

nodes), high-speed connectivity backbones (5G/6G, LPWAN), centralized cloud data 

repositories, and AI predictive analytics platforms (Buhalis et al., 2023; Gretzel et al., 

2015). 

2. Sustainable Governance Integration Layer: Translates raw data telemetry into real-time 

regulatory and operational policies. This layer operationalizes threshold management 

through dynamic visitor rationing, automated crowd re-routing algorithms, dynamic eco-

tax pricing, and real-time environmental risk mitigation (Dwyer & Kim, 2003; UNWTO, 

2024). 

3. Dynamic Stakeholder Value Co-Creation Layer: Acts as the multi-sided touchpoint 

interface where tourists, local business merchants, and host community residents interact 

with the destination's digital architecture. Tourists receive real-time density alerts and 

personalized eco-itineraries, local merchants optimize inventory based on predictive 

visitor movements, and residents monitor neighborhood crowding and resource usage 

(Gretzel et al., 2015; Porter & Heppelmann, 2015). 

4. Resilient Destination Performance Layer: Represents the ultimate output dimension of 

destination competitiveness, evaluating outcomes across the Triple Bottom Line (TBL). 

Competitiveness is realized when high economic yield per visitor is sustained alongside 

ecological preservation and resident well-being (Elkington, 1997; Ritchie & Crouch, 

2003). 

 

4.2 Systemic Operational Mechanics and Feedback Loops 

The core novelty of the DCF-SIS framework lies in its closed-loop dynamic operational 

cycle, which replaces static annual planning with real-time feedback loops. When visitor volume 

approaches pre-defined environmental or social carrying capacities at sensitive cultural or natural 

sites, the system triggers automated operational interventions: 
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Stage A (Data Telemetry Acquisition): IoT sensors and mobile network density counters 

detect high crowd concentration exceeding 85% of physical carrying capacity at a historic landmark 

(Fowler & Lewis, 2014; Gretzel et al., 2015). 

 

Stage B (Predictive Analytics & Risk Processing): The cloud data engine runs predictive 

machine learning algorithms, projecting complete carrying-capacity breach within 45 minutes, 

accompanied by localized air quality degradation (Buhalis et al., 2023; Newman, 2021). 

 

Stage C (Automated Policy Dispatch): The governance integration layer triggers real-time 

dynamic interventions: dispatching automated mobile app alerts offering tourists incentivized 

discounts at secondary non-congested attractions, adjusting dynamic parking fees in surrounding 

zones, and re-routing public electric shuttles (Buhalis et al., 2023; UNWTO, 2024). 

 

Stage D (Behavioral Adaptation & Capacity Stabilization): Tourist inflow rate drops, 

redistributing foot traffic across regional sub-destinations, stabilizing site integrity, and preventing 

localized overtourism friction without degrading overall visitor satisfaction (Dwyer & Kim, 2003; 

Hiatt, 2006). 

 

4.3 CIPP Evaluation Alignment Matrix for Smart Destinations 

To audit and validate the operational efficiency of smart infrastructure implementations, the 

framework maps technical components across the Context, Input, Process, and Product (CIPP) 

evaluation model (Aldapit & Suharjana, 2019; Darma, 2019; Divayana et al., 2022): 

 

Table 2. CIPP Evaluation Model 

CIPP Evaluation 

Dimension 

Smart Infrastructure 

Focus 

Sustainability 

Integration Focus 

Target Destination 

Outcome Metrics 

Context Evaluation 

Baseline assessment of 

digital readiness, 

telecom coverage, and 

API interoperability. 

Auditing ecological 

carrying capacity, site 

vulnerability, and 

resident satisfaction 

baselines. 

Clear identification of 

destination bottlenecks 

and infrastructure 

deployment priorities. 

Input Evaluation 

Investment in IoT 

networks, cloud 

architectures, AI 

models, and edge 

computing nodes. 

Allocation of green 

technology funds, 

renewable power grids, 

and community 

training programs. 

Robust physical and 

digital resource 

allocation aligned with 

eco-governance 

budgets. 
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Process Evaluation 

Real-time monitoring 

of data processing 

latency, system uptime, 

and cross-platform API 

integration. 

Tracking crowd 

redistribution 

efficiency, real-time 

eco-tax collection, and 

energy consumption 

rates. 

Minimization of 

operational friction, 

system downtime, and 

carrying capacity 

breaches. 

Product Evaluation 

Longitudinal analysis 

of digital application 

adoption rates, user 

satisfaction, and 

system reliability. 

Multi-year assessment 

of ecological 

restoration rates, 

resident quality of life, 

and economic yield per 

tourist. 

Sustained competitive 

advantage, improved 

Triple Bottom Line 

performance, and 

community resilience. 

 

4.4 Comparative Analysis: Traditional vs. DCF-SIS Framework 

Evaluating the DCF-SIS model against traditional competitiveness models highlights a shift 

in architectural paradigms across strategic tourism management literature: 

 

Table 3. Evaluation Paradigm 

Evaluation Paradigm 

Traditional Models 

(Crouch & Ritchie, 

1999; Dwyer & Kim, 

2003) 

Early Smart Tourism 

Models (Gretzel et al., 

2015) 

Proposed DCF-SIS 

Framework 

Primary Driver of 

Competitiveness 

Inherited natural and 

historical asset 

endowments. 

Digital tech adoption, 

mobile apps, and data 

exchange. 

Dynamic technological 

capability bound to 

long-term 

sustainability 

outcomes. 

View of 

Infrastructure 

Static physical assets 

(highways, airports, 

hotels). 

Digital touchpoints and 

centralized database 

connectivity. 

Intelligent, self-

regulating neural 

network combining 

physical, digital, and 

eco-assets. 

Carrying Capacity 

Management 

Reactive, manual 

physical quotas and 

seasonal closures. 

Informational updates 

via digital channels and 

web apps. 

Automated, predictive, 

real-time load 

balancing and dynamic 

pricing incentives. 
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Governance 

Orientation 

Top-down 

administrative DMO 

management. 

Multi-stakeholder 

digital platform 

interaction. 

Closed-loop, data-

driven governance 

integrating resident, 

tourist, and ecological 

telemetry. 

Primary Outcome 

Focus 

Tourist arrival volume 

and gross expenditure 

growth. 

Technological adoption 

rate and visitor app 

engagement. 

Triple Bottom Line 

balance: yield per 

visitor, ecological 

preservation, and social 

harmony. 

 

4.5 Managerial and Policy Implications 

Implementing the DCF-SIS framework requires destination management organizations 

(DMOs), municipal planning authorities, and private hospitality stakeholders to re-align strategic 

priorities: 

 

1. Shift from Volume Growth to Yield Optimization: Policy makers must abandon arrival 

volume as the primary metric of destination success, utilizing smart infrastructure to 

maximize yield per visitor while keeping ecological footprints within sustainable 

thresholds (UNWTO, 2024). 

2. Interoperable Open Data Architecture: DMOs must establish secure, standardized open 

API frameworks allowing seamless data exchange between public transport authorities, 

private hospitality operators, environmental agencies, and municipal emergency services 

(Fowler & Lewis, 2014; Gretzel et al., 2015). 

3. Proactive Human Centric Change Governance: Digital infrastructure investments must 

be accompanied by structured change management programs (such as the ADKAR 

framework) to train destination workers, educate local merchants, and mitigate 

community technology anxiety (Beilock et al., 2010; Hiatt, 2006). 

4. Dynamic Regulatory Frameworks: Local governments must introduce flexible regulatory 

policies that permit real-time congestion pricing, dynamic slot allocation for heritage 

sites, and automated environmental compliance monitoring (Buhalis et al., 2023; Dwyer 

& Kim, 2003). 

 

5.   CONCLUSION 

This study re-evaluates the paradigm of destination competitiveness by integrating smart 

digital infrastructure with multi-dimensional sustainability governance into a unified conceptual 

framework: the Destination Competitiveness Framework integrating Smart Infrastructure and 

Sustainability (DCF-SIS). Traditional competitiveness models, which relied heavily on inherited 

natural endowments and static physical infrastructure, are increasingly insufficient to address the dual 

pressures of technological disruption and ecological degradation facing destination ecosystems in 

2026 (Buhalis et al., 2023; Crouch & Ritchie, 1999; UNWTO, 2024). By conceptualizing smart 
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infrastructure as a dynamic capability rather than static hardware, this paper demonstrates how real-

time digital intelligence—driven by IoT sensing grids, AI predictive modeling, and cloud data hubs—

serves as an indispensable catalyst for overtourism mitigation, ecological integrity preservation, and 

dynamic value co-creation (Gretzel et al., 2015; Porter & Heppelmann, 2015; Teece et al., 1997). 

 

5.1 Theoretical and Methodological Contributions 

The theoretical synthesis delivered in this research offers three major contributions to tourism 

management and information systems literature: 

1. Conceptual Unification: The DCF-SIS model bridges the long-standing divide between 

smart tourism literature (often criticized for technological determinism) and sustainable 

tourism frameworks (often criticized for lacking real-time operational execution 

mechanisms) (Buhalis et al., 2023; Dwyer & Kim, 2003; Gretzel et al., 2015). 

2. Dynamic Capabilities Re-interpretation: Grounded in the Resource-Based View (RBV) 

and Dynamic Capabilities Theory, the study redefines destination competitiveness as an 

adaptive organizational capability capable of continuous closed-loop telemetry, 

predictive risk governance, and real-time carrying capacity adjustment (Barney, 1991; 

Teece et al., 1997). 

3. Evaluative Framework Integration: By embedding the Context, Input, Process, and 

Product (CIPP) evaluation model into smart infrastructure governance, the framework 

provides structural criteria to systematically audit technical deployments against long-

term Triple Bottom Line outcomes (Aldapit & Suharjana, 2019; Darma, 2019; Divayana 

et al., 2022; Elkington, 1997). 

 

5.2 Strategic Implications for Policy and Practice 

From a managerial perspective, the framework presents Destination Management 

Organizations (DMOs), municipal urban planners, and tourism policy makers with a clear operational 

roadmap. DMO executives must transition from tracking raw visitor arrival numbers to measuring 

yield per visitor and real-time carrying capacity health (UNWTO, 2024). Successful 

operationalization requires investing in interoperable open API architectures to link public transit, 

hospitality providers, and environmental monitoring networks (Fowler & Lewis, 2014). Furthermore, 

technology deployment must be paired with human-centric change management strategies to ensure 

local communities, tourism workers, and visitors actively participate in digital eco-governance 

initiatives (Beilock et al., 2010; Hiatt, 2006). 

 

5.3 Limitations and Future Research Directions 

While the proposed DCF-SIS framework provides a comprehensive theoretical and 

conceptual architecture, several limitations present opportunities for future empirical investigation: 

1. Empirical Validation Across Destination Typologies: The framework is conceptual and 

requires empirical testing across diverse destination categories, such as highly urbanized 

smart cities, fragile eco-tourism zones, historic heritage sites, and island economies 

(Buhalis et al., 2023; Dwyer & Kim, 2003). 
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2. Quantitative Econometric Modeling: Future studies should implement structural equation 

modeling (SEM) and system dynamics simulation to quantify the precise elasticity 

between smart infrastructure investments, carrying-capacity breach frequencies, and 

tourist lifetime value (UNWTO, 2024). 

3. Data Privacy and Governance Ethics: Further inquiry is needed regarding visitor data 

privacy, cybersecurity standards, and ethical considerations surrounding continuous 

urban sensing and automated crowd management systems (Gretzel et al., 2015; Newman, 

2021). 
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