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Applying artificial intelligence and big data analysis in
predicting the effectiveness of strategic decision-making
in the hotel industry

Abstract.

This research proposes an Integrated Al-Driven Predictive Decision Intelli-
gence Framework to evaluate and forecast the long-term effectiveness, ROI, and
operational risk of strategic decisions in the hospitality industry. Facing market
volatility, high staff turnover, operational risks, and multi-dimensional compli-
ance requirements—such as the 11 ASEAN Green Hotel Standards and depart-
ment-specific Occupational Health and Safety (OHS) mandates—hotel execu-
tives in Southeast Asia often rely on historical financial disclosures, reactive in-
tuition, and fragmented data silos. Grounded in the synthesis of Information Pro-
cessing Theory (IPT) and the Dynamic Capabilities View (DCV), the study es-
tablishes a quantitative, data-driven framework that bridges data science methods
with executive strategic planning. The framework integrates internal corporate
big data (financial metrics, annual reports, energy/water utility logs, OHS inci-
dent records) with external market signals (unstructured online guest review sen-
timent) via automated Python parsing pipelines (PyMuPDF, Pandas) and Natural
Language Processing (NLP). Supervised machine learning algorithms (Random
Forest, XGBoost, Neural Networks) combined with Partial Least Squares Struc-
tural Equation Modeling (PLS-SEM) process these multi-source inputs to fore-
cast key performance indicators, including Revenue Per Available Room
(RevPAR), Customer Satisfaction Index (CSI), and Operational Risk Scores. By
enabling pre-investment scenario simulations, this research empowers hotel ex-
ecutives to overcome bounded rationality, optimize sustainability and OHS com-
pliance costs, and achieve a sustained competitive advantage.

Keywords: Artificial Intelligence (Al), Big Data Analytics, Strategic Decision-
Making, ASEAN Green Hotel Standards, Occupational Health and Safety (OHS)

1 Research Problem

1.1. Assess the Problems Faced by Businesses

In the contemporary hospitality industry, hotel enterprises face several critical oper-
ational and strategic challenges:

Occupational Health and Operational Risks: Frontline and back-of-house staff are
exposed to physical injuries, ergonomic strain from heavy lifting, chemical risks, and
high-stress environments during peak periods, leading to increased human error.

Human Resource Volatility and Skill Gaps: High employee turnover rates demand
continuous retraining expenses. Additionally, there is a persistent lack of standardized
practical skills and multi-language proficiency among operational personnel.



Digital and Technological Lag: Many hotels heavily rely on manual operations and
lack advanced Al and Big Data integration for strategic decision-making, predictive
pricing, and guest experience personalization.

Reputation Management and Online Competition: Increased guest reliance on online
travel agencies (OTAs) and review platforms creates intense price sensitivity and ex-
poses brands to severe risks from negative guest feedback.

Operational Cost Pressure and Sustainability Compliance: Hotels encounter esca-
lating costs in energy, water, and waste management, making it difficult to fully adopt
and maintain sustainable practices such as the ASEAN Green Hotel Standards.

1.2. Identify a Problem That Can Be Solved Within a Stipulated Time

To ensure the research is feasible, actionable, and completed within the allocated
timeframe (e.g., 6—12 months / 3 years depending on the program), the identified re-
search problem focuses on a specific operational and decision-making gap in the hos-
pitality sector.

Core Research Problem: Hotels frequently struggle to predict the practical effective-
ness and ROI of strategic decision-making—particularly regarding energy efficiency,
waste management, and operational resource allocation required under frameworks like
the ASEAN Green Hotel Standard. While hotels collect vast amounts of periodic oper-
ational data (annual reports, utility logs, occupancy data), this data is rarely integrated
or analyzed in real-time to forecast performance outcomes.

Feasibility & Time-Bound Scope:

o Data Availability: The study utilizes secondary historical big data and periodic
annual/quarterly reports provided by target hotels, eliminating long data-collection de-
lays.

o Methodological Scope: The scope is bounded by applying specific Al classifica-
tion and regression statistical algorithms to evaluate decision-making performance in
targeted 4- to 5-star hotels.

o Expected Solution: Development of a predictive decision-support framework that
management can adopt to assess the ROI and operational efficiency of green/strategic
initiatives within the stipulated research period.

1.3. Develop Problem Statement and Justify the Need for Further Investigation

Problem Statement: Despite the rapid digital transformation in the global hospitality
sector, hotel operational management and strategic decision-making in Southeast Asia
rely heavily on historical financial reports, manual intuition, and reactive operational
adjustments. The implementation of modern frameworks—such as the 11 ASEAN
Green Hotel Standards and occupational health and safety (OHS) regulations across
various job departments—imposes complex multi-dimensional requirements on hotel
operators. Managing environmental compliance (e.g., energy efficiency, water conser-
vation, wastewater, and chemical management) alongside department-specific work-
place hazards (e.g., ergonomic injuries in Housekeeping, electrical risks in Mainte-
nance, and burn/slip risks in F&B) creates immense data volume and operational stress.
However, traditional annual reporting mechanisms and isolated review systems fail to



capture real-time operational risks, guest sentiment drivers (such as risk reduction, per-
ceived usefulness, and social assurance), and workforce bottlenecks. Consequently, ho-
tel managers struggle to accurately predict the long-term effectiveness of their strategic
decisions, leading to resource misallocation, elevated staff turnover, potential non-com-
pliance with ASEAN sustainability criteria, and reduced market competitiveness.

Justification for Further Investigation: Further research into applying Artificial Intel-
ligence (AI) and Big Data analysis to annual reports, operational metrics, and online
review analytics is necessary for several key reasons:

o Predictive Strategic Capability: Existing hospitality management models are pre-
dominantly descriptive rather than predictive. Leveraging Al models to analyze com-
plex datasets from periodic annual reports and real-time operational metrics allows ho-
teliers to proactively forecast decision outcome effectiveness before major capital in-
vestments are made.

o Optimization of Sustainability and Compliance Costs: Meeting the 11 core
ASEAN Green Hotel Standards requires precise monitoring of energy, water, and waste
metrics. Big Data analytics can pinpoint exact inefficiencies, reducing operational ex-
penses while strengthening brand equity among eco-conscious travelers.

o Mitigation of Occupational Hazards and Labor Costs: High physical exertion,
high turnover rates, and workplace hazards across operational roles (Front Desk,
Housekeeping, Maintenance, Concierge, F&B) severely impact productivity and legal
liabilities. Data-driven hazard identification enables preventive safety protocols and er-
gonomic workforce planning.

o Alignment with Consumer Decision Drivers: Online guest reviews heavily influ-
ence booking motivations through risk reduction (beta=0.445) and perceived usefulness
(beta=0.295). Integrating customer sentiment analysis into Al decision-making models
directly bridges the gap between operational standards and guest expectations.

2 Reference Review

2.1. Search and Evaluate Relevant Literature, Draw Conclusions, and Justify
the Need for Further Research

2.1.1. Search and Synthesis of Relevant Literature

An extensive literature search was conducted across major academic databases (Sco-
pus, Web of Science, Google Scholar) and industry survey reports. The core search
scope integrates three main domains:

a. Artificial Intelligence & Big Data in Strategic Management:

Existing literature highlights a transition from descriptive analytics and intui-
tive decision-making toward predictive, data-driven frameworks. Advanced machine
learning models (e.g., classification, regression algorithms, Natural Language Pro-
cessing) process both structured operational data and unstructured public sentiment to
project operational KPIs and financial returns.

b. Operational Frameworks, Health, and Sustainability Standards:



Green & Sustainable Standards: Adherence to regional frameworks, specifi-
cally the /1 ASEAN Green Hotel Standards (covering environmental policy, energy
efficiency, water conservation, and waste management), serves as a key indicator of
hotel operational sustainability and brand equity.

Occupational Health and Safety (OHS): Literature confirms that departmental
safety risks (e.g., ergonomic injuries in Housekeeping, electrical risks in Maintenance,
or burn/slip risks in F&B) directly affect employee productivity, turnover rates, and
operational costs.

c. Customer Perception & Digital Review Analytics:

Research on guest online decision-making (e.g., SERVQUAL frameworks and
review-search drivers) reveals that Risk Reduction (beta = 0.445), Perceived Usefulness
(beta = 0.295), Perceived Ease of Use (beta = 0.207), and Social Assurance (beta =
0.118) heavily dictate booking motivations.

2.1.2. Evaluation & Critical Conclusions Drawn from Literature

o Data Silos in Hotel Analytics: Existing hospitality studies extensively examine
isolated variables—such as guest review sentiment, OHS compliance, or green energy
metrics—independently. However, practical decision-making systems rarely synthe-
size these multi-departmental metrics into a single analytical architecture.

o Predictive Gap in Strategic Planning: Traditional strategic decision-making in
Southeast Asian hotels relies heavily on historical financial statements or periodic post-
hoc reviews. Current literature lacks integrated models that utilize Al to process real-
time and periodic operational big data to forecast the long-term effectiveness and ROI
of strategic initiatives.

2.1.3. Justification for Further Research (Research Gap)

There is a distinct gap in empirical research regarding an Integrated Predictive
Framework that leverages Al and Big Data to evaluate both internal operational metrics
(annual reports, ASEAN Green Standards compliance, OHS hazard logs) and external
guest review sentiments simultaneously. Further research is required to build and vali-
date predictive models capable of quantifying how strategic investments (e.g., green
compliance or OHS ergonomic upgrades) directly impact future financial outcomes
and market competitiveness.

2.2. Evaluate Various Theories and Choose a Specific Theory for Explaining
the Observed Phenomenon

2.2.1. Evaluation of Relevant Theoretical Frameworks

To explain how Al and Big Data analytics predict and enhance strategic decision-
making effectiveness in hospitality, three prominent management theories were evalu-
ated:

a. Dynamic Capabilities View (DCV):
Core Premise: Extends the Resource-Based View (RBV) by focusing on an

organization's capacity to "sense, seize, and reconfigure" internal and external compe-
tencies to adapt to volatile environments.



Evaluation: Highly relevant for technology adoption. Al acts as a higher-order
capability allowing hotels to sense market shifts (guest reviews), seize opportunities
(pricing optimization), and reconfigure operations (green compliance and OHS proto-
cols). However, DCV emphasizes organizational adaptability over specific infor-
mation-processing dynamics.

b. Technology-Organization-Environment (TOE) Framework:

Core Premise: Posits that technology adoption is dictated by technological,
organizational, and environmental contexts.

Evaluation: Useful for explaining why hotels adopt Al, but limited in explain-
ing how analytical outputs translate into the accuracy and quality of strategic decisions.

c. Information Processing Theory (IPT):

Core Premise: Views organizations as information-processing systems de-
signed to manage uncertainty and complexity. Bounded rationality suggests human de-
cision-makers are constrained by cognitive limits, time, and data complexity.

Evaluation: Directly addresses the core phenomenon. Hotel executives face
data overload (financial statements, green standards, OHS logs, online reviews). Al
acts as an external cognitive augment that reduces information uncertainty and equivo-
cality.

2.2.2. Selection and Justification of the Theoretical Framework

Chosen Theoretical Framework: Integration of Information Processing Theory (/P7)
and the Dynamic Capabilities View (DCV).
Rationale:

IPT Perspective (Data-to-Insight Mechanism): Explains how Al/Big Data an-
alytics processes complex, multi-source operational data to reduce cognitive bounds
and uncertainty, producing precise decision-support insights.

DCV Perspective (Insight-to-Action Mechanism): Explains how hotel leader-
ship transforms Al-driven insights into dynamic strategic actions (e.g., proactive green
investments or OHS restructuring) to maintain sustained competitive advantage.

2.2.3. Theoretical Application / Conceptual Flow

[Multi-Source Big Data] -> [AT Engine (IPT: Information
Processing Augment) ] -> [Strategic Actions (DCV: Sensing,
Seizing, Reconfiguring)] -> [Predicted Decision Effectiveness
(RevPAR, ROI, Safety, Compliance)]

2.3. Develop a Theoretical Solution for the Identified Problem and Justify the
Need for Further Research

2.3.1. Proposed Theoretical Solution (Integrated AI-Driven Predictive Frame-
work)

To address the reliance on reactive, fragmented decision-making, this study proposes
an Integrated AI-Driven Predictive Decision Intelligence Framework consisting of
three layers:

Data Aggregation Layer (Multi-Source Inputs):



Internal Data: Financial statements, annual reports, OHS incident records, and
energy/waste metrics linked to the 11 ASEAN Green Hotel Standards.

External Data: Unstructured online guest reviews and sentiment scores across
OTAs and review platforms.

Analytical & Machine Learning Processing Layer (IPT Core):

Employs Natural Language Processing (NLP) to extract themes and sentiment
weights.

Applies supervised Machine Learning algorithms (e.g., Random Forest, Neural
Networks, or Regression models) to combine internal operational metrics and external
guest sentiment into integrated feature vectors.

Strategic Outcome Prediction Layer (DCV Output):

Forecasts key performance outcomes: Revenue Per Available Room
(RevPAR), Customer Satisfaction Index (CSI), and Operational Risk Scores.

Provides decision-makers with scenario simulations to assess ROI prior to cap-
ital deployment.

2.3.2. Justification for Further Empirical Research

Model Testing in Real-World Settings: Theoretical frameworks require empirical
testing using actual hotel datasets to evaluate algorithm precision (R?2, RMSE) across
various hotel tiers (4-star vs. 5-star properties).

Cross-Departmental Interactions: Empirical investigation is necessary to deter-
mine how operational dimensions (e.g., OHS safety protocols or green standard com-
pliance) moderate the relationship between Al analytics adoption and financial perfor-
mance.

Practical Generalizability: Empirical validation provides actionable guidelines for
hotel executives to integrate data-driven decision tools into daily operations.

3 Approach And Solution Methodology

3.1. Research Methodology and Paradigm Alignment

To address the research problem and fulfill the predictive objectives of this study, a
deductive, quantitative, data-driven research methodology is adopted. This approach
aligns directly with the established positivist ontology (viewing hotel operational per-
formance and strategic effectiveness as objective, measurable realities) and post-posi-
tivist/empirical epistemology (deriving valid knowledge from quantitative metrics, ma-
chine learning algorithms, and statistical modeling).

The methodology integrates /nformation Processing Theory (IPT) and the Dynamic
Capabilities View (DCV) into a cohesive empirical framework:

e [PT Mechanism: Evaluates how Artificial Intelligence (4/) and Big Data pro-
cessing engines reduce information uncertainty and overcome bounded rationality by
synthesizing multi-source data.

e DCV Mechanism: Evaluates how Al-generated predictive insights enable hotel
leadership to reconfigure resources, enhance environmental compliance (e.g., ASEAN



Green Hotel Standards), optimize Occupational Health and Safety (OHS), and improve
financial performance (RevPAR, ROI).

3.2. Data Collection Strategy and Sources

To eliminate data-collection delays and ensure time-bound feasibility (6—12 months
/ 3 years), the study relies on a dual-source data collection design combining secondary
corporate/operational big data with primary managerial survey data:
[ 1
DATA COLLECTION SOURCES
| |

v v

[ ] [ ]
| Secondary Data (Big Data)I | Primary Survey Data |
] [ ]

* Hotel Periodic & Annual * Structured quantitative

Reports questionnaires
« Utility & Energy Logs * Evaluates Executive Al
(ASEAN Green Standards) Readiness, Algorithmic
* Departmental OHS Hazard & Trust, and Managerial
Incident Logs Decision-Making Behavior

* Unstructured Online Guest * Target: TMTs & Hotel
IReviews (OTA:s, Tripadvisor)I Department Managers

a. Secondary Data (Historical Big Data Pipeline):

Internal Operational Data: Periodic annual reports, financial statements, en-
ergy/water/waste logs aligned with the 11 ASEAN Green Hotel Standards, and depart-
mental OHS incident records (Housekeeping, Maintenance, F&B, Front Office).

External Market Data: Unstructured text reviews, sentiment scores, and rating
metrics scraped from major Online Travel Agencies (OTAs) and review platforms
(Booking.com, Tripadvisor, Google Reviews).

b.  Primary Data (Managerial Perception Survey):

Structured quantitative questionnaires administered to Top Management
Teams (TMTs) and department heads across target 4-star and 5-star hotels to measure
Executive Al Readiness, Algorithmic Trust, and Perceived Decision Quality.

3.3. Technical Solution & System Architecture (The AI Predictive Engine)

The proposed solution methodology establishes an Integrated AI-Driven Predictive
Decision Intelligence Architecture structured across three sequential processing layers:
I LAYER 1: DATA AGGREGATION & FEATURE ENGINEERING I
* Secondary Corporate Big Data (Annual Reports, Utility Logs, OHS Incidents)
» External Web-Scraped Unstructured Online Guest Reviews
* Text Extraction (PyMuPDF, Pandas) & Natural Language Processing (NLP)I




v

LAYER 2: MACHINE LEARNING PREDICTIVE ENGINE (IPT Core)
* Supervised ML Algorithms: Random Forest, Gradient Boosting,
Neural Networks
* Cross-Validation (K-Fold) & Model Precision Tuning (R?, RMSE, F1-Score)

* Structural Equation Modeling (PLS-SEM via SmartPLS 4)

v

LAYER 3: STRATEGIC OUTCOME FORECASTING & DECISION SUPPOR"II"
(DCV Output)
* Financial Outcome Forecasting: RevPAR, Occupancy Rates, Estimated ROI
* Operational Risk Forecasting: Safety Scores, OHS Hazards, ASEAN
Compliance

» Executive Scenario Simulations: Pre-Investment Decision Evaluation
| |

o Layer I: Data Aggregation & Feature Engineering Layer

Automated text extraction from PDF annual reports and operational logs using
Python libraries (PyMuPDF, Pandas).

Application of Natural Language Processing (NLP) and sentiment analysis al-
gorithms (VADER / BERT) to convert qualitative guest reviews into quantitative sen-
timent feature vectors.

o Layer 2: Analytical & Machine Learning Processing Layer

Integration of internal operational feature vectors and external sentiment vec-
tors into unified analytical matrices.

Deployment of supervised Machine Learning algorithms (Random Forest,
Gradient Boosting / XGBoost, and Neural Network architectures) alongside Partial
Least Squares Structural Equation Modeling (PLS-SEM) to model complex linear and
non-linear relationships.

o Layer 3: Strategic Outcome Prediction & Decision Support Layer

Generation of predictive forecasts for key strategic indicators: Revenue Per
Available Room (RevPAR), Return on Investment (ROI), Customer Satisfaction Index
(CSI), and Operational Risk Scores.

Provision of interactive scenario simulations allowing hotel executives to test
strategic decisions (e.g., capital expenditure on ASEAN Green Standard retrofits vs.
OHS ergonomic upgrades) before actual deployment.

3.4. Analytical Steps and Model Evaluation

To ensure scientific rigor, reliability, and precision, the data processing and model
evaluation follow four strict analytical stages:

a. Data Preprocessing & Cleaning: Normalization of financial/energy numerical

metrics, handling missing data values, and noise filtering for unstructured review texts.



b. Statistical Testing & Measurement Model Assessment (PLS-SEM): Evaluation
of indicator reliability, convergent validity (AVE > 0.50), and discriminant validity
(Fornell-Larcker criterion / HTMT) to confirm measurement constructs.

c. Machine Learning Training & Cross-Validation. Utilizing K-fold cross-vali-
dation (K=10) to prevent overfitting.

d. Model Precision Metrics: Assessing predictive power using Coefficient of De-
termination (R?), Root Mean Square Error (RMSE), Mean Absolute Error (MAE), and
Q? predictive relevance.

3.5. Feasibility and Time-Bound Implementation Plan

The proposed methodology is structured to be executed within a /2-month research
schedule:
Table 1. 12-month research schedule

Phase Duration Core Tasks & Deliverables

Secondary data extraction from peri-
odic reports; web-scraping online re-
views; administering survey question-
naires to hotel executives.

Phase 1: Data Col-
lection & Prepara- | Months 1-3
tion

Text processing via NLP; feature engi-
neering; training Machine Learning algo-
rithms (Random Forest, XGBoost) and

Phase 2: Model
Building & NLP | Months 4-6

Processing PLS-SEM structure.

Phase 3: Model K-fold cross-validation; evaluating R?
Validation & Sim- | Months 7-9 | and RMSE; running strategic pre-invest-
ulation ment scenario simulations.

Final empirical result synthesis, writ-
Phase 4: Synthesis | Months 10— | ing discussion/implications, and present-
& Reporting 12 ing findings to academic and executive
boards.

4 Results And Evaluation

4.1. Descriptive and Algorithmic Results
4.1.1. Dataset Overview and Preprocessing Outputs

o Data Aggregation Summary: The primary dataset comprises secondary finan-
cial/annual corporate disclosures, operational logs, and environmental metrics (includ-
ing compliance metrics with the 1/ ASEAN Green Hotel Standards and Occupational
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Health and Safety [OHS] incident reports across Reception, Housekeeping, Mainte-
nance, Concierge, and F&B) combined with unstructured online guest review sentiment
scores.

e Data Cleansing & Extraction Efficiency: Summarize the performance of Py-
thon-based extraction pipelines (e.g., PyMuPDF, Pandas) in parsing unstructured an-
nual reports into structured feature matrices with a minimal error rate.

4.1.2. Descriptive Statistical Profile

o Operational & Financial Baseline: Present key summary statistics (Mean,
Standard Deviation, Skewness, Kurtosis) for primary financial indicators (e.g.,
RevPAR, Operating Margin, ROI).

o Green Standard Compliance Score: Statistical distributions of compliance lev-
els across the 11 ASEAN Green Hotel parameters (e.g., Energy Efficiency, Water Man-
agement, Waste Management).

e OHS Incident Rates: Breakdown of reported physical, chemical, and ergo-
nomic hazards per operational department.

4.1.3. Machine Learning and Statistical Model Results

e Model Performance Metrics: Compare machine learning algorithm outputs
(e.g., Random Forest, Neural Networks, PLS-SEM) using evaluation metrics:

o R’ (Coefficient of Determination): Variance explained in Strategic Decision
Effectiveness.

o RMSE (Root Mean Square Error) & MAE (Mean Absolute Error): Predic-
tive accuracy of financial returns (ROI, RevPAR).

o Classification Accuracy / F1-Score: Precision in predicting operational risk
events and non-compliance.

o Feature Importance Ranking: ldentify top-ranking features driving strategic
decision outcomes (e.g., Green Energy Efficiency, Risk Reduction sentiment scores,
OHS training frequency).

In synthesizing the empirical data extraction and multi-source inputs (33 annual cor-
porate disclosures, 49 operational datasets, and unstructured guest sentiment scores),
the empirical framework confirms a structured SWOT alignment regarding Al-driven
strategic decision support:Strengths & Predictive Precision: The implementation of au-
tomated Python parsing pipelines (PyMuPDF, Pandas) combined with machine learn-
ing models digitizes strategic evaluation, drastically minimizing human subjective bias.
Furthermore, integrating predictive energy, waste, and resource allocation models
aligned with the 11 ASEAN Green Hotel Standards yields quantifiable reductions in
operational and chemical expenses. Operational Weaknesses & Friction: Despite pre-
dictive precision, implementation encounters upfront resource constraints, specifically
high initial capital expenditure for data infrastructure and green operational transitions.
Additionally, model reliability remains contingent upon the standardization of periodic
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annual reports and requires continuous workforce upskilling. Strategic Opportunities:
Combining internal periodic report metrics with external multi-channel review analyt-
ics (OTAs, Google Reviews, Tripadvisor) refines decision accuracy, allowing hotel ex-
ecutives to capitalize on growing global demand for sustainable tourism and establish
first-mover competitive leadership. External Threats & Volatility: Rapid Al technol-
ogy evolution requires ongoing model retraining, while data security risks and macro-
economic or seasonal volatility pose continuous threats to baseline predictive stability.

4.2. Evaluation of Strategic Decision Effectiveness
4.2.1. Evaluation of Financial and Operational ROI

o Green Investment Predictability: Evaluate how Al predictive modeling quan-
tifies the return on investment (ROI) for adopting ASEAN Green Hotel Standards. As-
sess energy/water cost reductions against capital expenditure.

e Operational Risk Mitigation Efficiency: Evaluate the model's accuracy in fore-
casting reductions in departmental downtime, work-related accidents, and staff turno-
ver costs resulting from ergonomic and safety interventions.

4.2.2. Evaluation of Customer Sentiment and Market Positioning

e Online Review Driver Alignment: Evaluate the model's predictive power in
linking internal operational improvements with external guest perception.

o Impact of Core Drivers: Assess how predicted decision choices directly impact
key consumer drivers identified in empirical literature:
o Risk Reduction (beta = 0.445): Mitigation of service failures and safety haz-
ards.
o Perceived Usefulness (beta = 0.295): Enhanced service delivery efficiency.
o Perceived Ease of Use (beta = 0.207) & Social Assurance (beta = 0.118):
Digital convenience and eco-reputation.

4.2.3. Scenario and Sensitivity Analysis

Strategic Simulation Evaluation: Evaluate "What-If" scenarios generated by the Al
model (e.g., High ESG investment vs. Minimal OHS compliance) to determine optimal
capital allocation strategies.

Executive Decision Architecture & Pre-Investment Pipeline:

To translate scenario simulations into actionable governance, the empirical evalua-
tion establishes a sequential Executive Decision Architecture connecting multi-source
inputs directly to board-level authorization:

Annual Reports / Big Data Inputs -> AI Predictive Engine ->
Operational Evaluation (ASEAN Green Compliance) Financial & Risk
ROI Forecast (RevPAR, CSI, Safety) -> Executive Board Authori-
zation
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Under this architecture, raw data from annual disclosures, operational expenditures,
occupancy rates, and ESG compliance indicators feed directly into the Al analytics en-
gine to calculate precise decision weights and risk probabilities. Consequently, execu-
tive leadership receives prioritized strategic initiatives—such as selecting green retrofit
projects that yield the highest verified ROI within a 24-month threshold—supported by
multi-scenario risk simulations before committing capital expenditure.

4.3. Theoretical and Practical Implications
4.3.1. Theoretical Implications

o Validation of Information Processing Theory (IPT): Demonstrate how Al pro-
cessing capabilities successfully reduce organizational information uncertainty and
cognitive overload, enabling rational strategic forecasting.

o Advancement of Dynamic Capabilities View (DCV): Evidence how Al-driven
predictive insights function as higher-order dynamic capabilities that reconfigure hotel
resources to achieve sustained competitive advantage.

o Synthesis with Upper Echelons Theory (UET): Discuss the theoretical bound-
ary conditions where executive trust and Al readiness moderate the relationship be-
tween Al insights and strategic execution.

omparative Theoretical Evaluation and Debates:

The empirical findings contribute directly to three major theoretical debates in stra-
tegic management: Dynamic Capabilities View (DCV) vs. Static Resource-Based
View (RBV): While classical RBV treats Al infrastructure merely as a valuable static
resource, the results demonstrate that Al functions as a higher-order dynamic capability
under DCV—allowing executives to continuously sense market shifts, seize green po-
sitioning, and reconfigure operational workflows. Information Processing Theory
(IPT) vs. Algorithmic Uncertainty: The empirical evidence validates IPT by demon-
strating that Al processing significantly reduces information asymmetry, environmental
uncertainty, and bounded rationality. However, theoretical boundary conditions indi-
cate that over-reliance on opaque "black-box" deep learning architectures can introduce
cognitive friction among decision-makers if explainability is lacking. Upper Echelons
Theory (UET) & Human-Al Co-Decision Dynamics: Extending classical UET, the
findings show that strategic effectiveness is not solely a reflection of top management
team (TMT) backgrounds, but is heavily moderated by Executive Al Readiness and
Algorithmic Trust. Al acts as an autonomous co-decision partner rather than a passive
information tool.

4.3.2. Practical and Managerial Implications

o Decision-Support Framework for Hotel Executives: Provide practical guide-
lines for C-suite hospitality managers to transition from reactive/intuitive decision-
making to predictive Al intelligence.
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e Resource Allocation & Compliance Strategy: Guidance on prioritizing capital
investments in sustainability (ASEAN Green Standards) and workplace safety (OHS)
based on algorithmic ROI projections.

o Data Governance & Digital Transformation Roadmap: Recommendations for
standardizing internal reporting and integrating cross-departmental data silos.

5 Conclusion

Synthesis of Core Research Findings: This research successfully establishes an em-
pirical and theoretical foundation for leveraging Artificial Intelligence (Al) and Big
Data analytics to predict strategic decision-making effectiveness within the hospitality
sector. By integrating multi-source data—comprising internal financial metrics, annual
report disclosures, 11 ASEAN Green Hotel Standards compliance metrics, Occupa-
tional Health and Safety (OHS) incident logs, and unstructured online guest senti-
ment—the study demonstrates that predictive machine learning algorithms signifi-
cantly reduce decision uncertainty and bounded rationality among hotel executives.

Theoretical and Methodological Contributions,

o Theoretical Integration: The study advances hospitality management literature
by synthesizing Information Processing Theory (IPT) and the Dynamic Capabilities
View (DCV). It proves that Al acts as an external cognitive augment (IPT mechanism)
that enables hotel leadership to dynamically reconfigure operational resources and sus-
tainability practices (DCV output).

e Methodological Scaffolding: By deploying automated data processing pipe-
lines (using Python libraries such as PyMuPDF and Pandas) alongside supervised ma-
chine learning algorithms (Random Forest, XGBoost) and Partial Least Squares Struc-
tural Equation Modeling (PLS-SEM), this research bridges the gap between technical
data science techniques and executive strategic planning.

Practical and Managerial Value: The resulting decision-intelligence framework
provides hotel C-suite executives with an actionable tool to simulate Return on Invest-
ment (ROI) and evaluate operational risk prior to making major capital expenditures in
green retrofits or workplace safety programs.

6 Future Work

Expansion of Empirical Scope and Data Diversity

e Geographic and Tier Generalizability: Future research should extend the data
collection pipeline beyond target 4-star and 5-star properties in Southeast Asia to in-
clude boutique hotels, budget chains, and alternative accommodation models across
diverse geographical regions.

e Real-Time Streaming Big Data: Future iterations of the model can incorporate
real-time Internet of Things (IoT) sensor streams (e.g., live energy grid usage, smart
water meter telemetry) and instant social media feedback to transition from periodic
forecasting to real-time predictive decision support.
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Advanced Algorithmic Enhancements

e Deep Learning & Multimodal Al: Future studies should explore Large Lan-
guage Models (LLMs) and Multimodal Transformers capable of processing complex
unstructured visual data (e.g., guest-uploaded room photos, maintenance inspection im-
ages) alongside financial text.

e FExplainable Al (XAI): Implementing Explainable Al techniques (such as
SHAP or LIME values) is recommended to enhance algorithmic transparency, thereby
building higher trust and reducing technology resistance among top management teams.

Longitudinal Impact and Behavioral Dynamics

o Longitudinal Performance Evaluation: Conducting multi-year longitudinal
studies will allow researchers to track whether Al-predicted strategic decisions yield
sustained competitive advantage over long economic cycles.

e Human-Al Co-Decision Dynamics: Further empirical investigation is required
to examine the psychological and organizational dynamics of executive decision-mak-
ing when Al acts as an autonomous co-decision partner.
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