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Abstract: 5 

The rapid transformation of Saudi Arabia’s retail real estate sector under Vision 2030 has 6 
increased the need for intelligent, data-driven approaches to improve revenue management 7 

and operational efficiency. Turnover rent management, which depends on accurate tenant 8 

sales reporting and performance evaluation, remains a complex process due to fragmented 9 
data sources, delayed reporting, and challenges in identifying revenue inconsistencies. This 10 

research proposes an Artificial Intelligence (AI)-enabled turnover rent analytics framework 11 
designed to enhance revenue assurance and tenant performance evaluation in large-scale 12 
retail real estate environments. The proposed framework integrates tenant sales data, lease 13 
contract information, historical revenue patterns, and machine learning techniques to enable 14 

predictive analysis, anomaly detection, and strategic decision-making. The study explores 15 
how AI-driven analytics can support shopping mall operators in optimizing lease 16 

management, reducing revenue leakage, improving tenant relationships, and strengthening 17 
financial transparency. The research contributes to the emerging field of PropTech by 18 

presenting an intelligent model suitable for Saudi Arabia’s retail ecosystem and aligned with 19 

Vision 2030 objectives for digital transformation, innovation, and sustainable economic 20 

development. 21 
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1. Introduction 34 



 

 

The retail real estate sector in Saudi Arabia has experienced significant transformation in 35 
recent years due to economic diversification initiatives, technological advancement, and the 36 
objectives of Saudi Vision 2030. Shopping malls and retail destinations have evolved from 37 
traditional leasing environments into complex commercial ecosystems that require advanced 38 
management strategies, data-driven decision-making, and intelligent operational frameworks. 39 

The increasing scale of retail developments across major Saudi cities, particularly Riyadh, 40 
Jeddah, and Dammam, has created a growing need for efficient methods to manage tenant 41 
performance, optimize rental income, and ensure financial transparency. Recent 42 
developments in the Saudi retail market indicate a shift toward experience-focused retail 43 
environments supported by digital technologies, analytics, and integrated consumer 44 

engagement solutions.  45 

One of the most important revenue mechanisms within retail real estate is the turnover rent 46 
model, where rental income is partially linked to tenant sales performance. Unlike fixed 47 
rental agreements, turnover rent requires continuous monitoring of tenant sales data, accurate 48 
reporting, contract compliance verification, and effective auditing processes. Retail operators 49 
and mall owners depend on reliable sales information to calculate revenue shares, evaluate 50 

tenant productivity, and make strategic leasing decisions. However, traditional turnover rent 51 
management approaches often rely on manual data collection, periodic reporting, and 52 
fragmented information systems, creating challenges related to accuracy, transparency, and 53 
timely decision-making. 54 

The complexity of modern retail operations has increased the demand for intelligent analytics 55 

solutions capable of processing large volumes of tenant, sales, lease, and operational data. 56 

Artificial Intelligence (AI) and Machine Learning (ML) technologies provide opportunities to 57 
transform turnover rent management by enabling predictive analysis, automated reporting, 58 
anomaly detection, and revenue forecasting. AI-based analytics can identify unusual sales 59 

patterns, detect potential revenue leakage, predict tenant performance trends, and support 60 
proactive management decisions. In Saudi Arabia, emerging retail technology platforms are 61 

increasingly focusing on automated sales data capture, tenant analytics, revenue assurance, 62 
and AI-driven decision support for shopping centre operations.  63 

The application of AI in retail real estate is particularly relevant within the framework of 64 

Vision 2030, which emphasizes digital transformation, innovation, and the development of 65 

advanced economic sectors. The Saudi real estate ecosystem has already witnessed increased 66 

adoption of digital platforms, technology-driven services, and PropTech initiatives aimed at 67 
improving efficiency and transparency. By integrating AI capabilities into retail property 68 
management, mall operators can move from reactive management practices toward predictive 69 
and intelligent decision-making models. 70 

Despite these technological advancements, many retail organizations continue to face 71 
challenges in managing turnover rent processes effectively. These challenges include 72 
inconsistent tenant sales reporting, delayed financial reconciliation, limited forecasting 73 

capabilities, difficulty identifying revenue discrepancies, and dependence on manual auditing 74 
procedures. For large retail portfolios containing hundreds of tenants across multiple 75 

shopping centres, these limitations can negatively impact revenue assurance and operational 76 

performance. Therefore, there is a need for a structured AI-enabled framework that integrates 77 
tenant sales analytics, lease information, financial data, and predictive intelligence to improve 78 
turnover rent management. 79 



 

 

This research proposes an AI-enabled turnover rent analytics framework specifically 80 
designed for Saudi Arabia’s retail real estate environment. The proposed framework aims to 81 
combine artificial intelligence techniques with retail property management practices to 82 
enhance revenue assurance and tenant performance evaluation. The study explores how AI-83 
based models can support decision-makers by transforming raw tenant sales data into 84 

meaningful business insights. 85 

The research focuses on three major objectives. First, it examines the challenges associated 86 
with conventional turnover rent management systems and identifies opportunities for digital 87 

improvement. Second, it develops a conceptual AI-driven analytics framework capable of 88 
integrating multiple data sources, including lease contracts, tenant sales records, historical 89 

revenue information, and operational performance indicators. Third, it evaluates how 90 

predictive analytics and automated intelligence can contribute to improved revenue 91 
optimization, tenant relationship management, and strategic decision-making in Saudi retail 92 
real estate. 93 

The contribution of this research lies in connecting artificial intelligence with practical retail 94 
property management requirements. While previous studies have extensively explored AI 95 
applications in retail forecasting and customer analytics, limited research has focused 96 
specifically on AI-enabled turnover rent optimization within shopping mall environments. 97 

This study addresses this gap by proposing a specialized framework that supports landlords, 98 
asset managers, and retail operators in improving financial control and operational efficiency. 99 

By introducing AI-based turnover rent analytics, Saudi retail organizations can enhance 100 
transparency between landlords and tenants, reduce revenue leakage, improve lease 101 
management processes, and strengthen competitiveness in an increasingly digital 102 

marketplace. The proposed approach supports the broader objectives of Vision 2030 by 103 
encouraging technology adoption, data-driven economic growth, and innovation within the 104 

Kingdom’s commercial real estate sector. 105 

2. Literature Review 106 

2.1 Artificial Intelligence in Real Estate Management 107 

The integration of Artificial Intelligence (AI) into real estate management has become an 108 
important area of research due to the increasing complexity of property operations and the 109 
availability of large volumes of digital data. Traditional real estate management practices 110 
have largely depended on manual reporting, historical analysis, and experience-based 111 

decision-making. However, the emergence of AI, machine learning, and big data analytics 112 
has enabled property managers to make more accurate, predictive, and data-driven decisions. 113 

AI technologies are increasingly being applied in areas such as property valuation, demand 114 
forecasting, tenant management, facility optimization, risk assessment, and operational 115 

automation. By analysing large datasets from multiple sources, AI algorithms can identify 116 
hidden patterns, predict future trends, and support strategic decision-making. In commercial 117 

real estate, analytics platforms are being used to evaluate portfolio performance, understand 118 
revenue drivers, and improve investment decisions through predictive modelling.  119 



 

 

For retail real estate environments, AI provides opportunities to transform shopping mall 120 
operations by connecting tenant information, sales performance, customer behaviour, lease 121 
conditions, and financial data into a unified analytical ecosystem. AI-powered systems can 122 
support property managers by providing real-time insights into tenant performance, revenue 123 
trends, and operational risks. This transition from traditional reporting systems toward 124 

intelligent analytics represents a significant development within the field of Property 125 
Technology (PropTech).  126 

2.2 PropTech and Digital Transformation in Retail Real Estate 127 

Property Technology (PropTech) refers to the application of digital technologies to improve 128 
processes, services, and decision-making within the real estate sector. In retail real estate, 129 
PropTech solutions have introduced advanced capabilities such as automated lease 130 

administration, smart building management, tenant analytics, digital payment systems, and 131 
AI-based operational dashboards. 132 

Modern shopping malls operate as complex ecosystems involving multiple stakeholders, 133 

including landlords, tenants, facility management teams, finance departments, and customers. 134 
Managing these interconnected activities requires integrated technology platforms capable of 135 
processing large volumes of operational and financial information. AI-driven PropTech 136 
solutions provide the ability to connect fragmented systems and generate actionable insights. 137 

Recent developments in smart retail environments demonstrate the growing importance of 138 

AI-powered analytics, including automated sales monitoring, tenant performance evaluation, 139 

and real-time operational intelligence. AI-based retail platforms can integrate point-of-sale 140 
data, tenant information, and property management systems to improve transparency and 141 

efficiency.  142 

Within the Saudi Arabian context, digital transformation initiatives aligned with Vision 2030 143 
have accelerated the adoption of technology across various economic sectors, including real 144 
estate. The increasing development of shopping centres, entertainment destinations, and 145 
mixed-use communities requires advanced management solutions capable of improving 146 

efficiency, profitability, and customer experience. 147 

2.3 Turnover Rent Management in Retail Real Estate 148 

Turnover rent is a widely used commercial leasing approach in retail real estate where rental 149 
income is partially calculated based on tenant sales performance. Unlike conventional fixed-150 
rent agreements, turnover rent creates a direct relationship between tenant success and 151 
landlord revenue generation. This model encourages collaboration between landlords and 152 

tenants because both parties benefit from improved sales performance. 153 

However, managing turnover rent requires accurate monitoring of tenant sales, verification of 154 

reported revenue, contract compliance checks, and continuous financial analysis. Retail 155 
property operators often manage large numbers of tenants across multiple locations, making 156 

manual monitoring processes time-consuming and vulnerable to errors. 157 

Common challenges associated with turnover rent management include delayed tenant sales 158 
reporting, inconsistent data formats, limited forecasting capability, and difficulties in 159 



 

 

identifying unusual sales behaviour. These challenges can lead to revenue leakage and 160 
reduced financial visibility for property owners. 161 

AI-enabled analytics can address these limitations by automatically analysing tenant sales 162 

patterns, comparing actual performance against historical trends, and identifying potential 163 
inconsistencies. Machine learning models can detect abnormal transactions, forecast future 164 
tenant revenue, and support more accurate turnover rent calculations. 165 

2.4 Predictive Analytics for Tenant Performance Evaluation 166 

Predictive analytics represents one of the most valuable applications of AI within retail real 167 

estate management. Unlike traditional descriptive analytics, which focuses on analysing past 168 

performance, predictive analytics uses historical and real-time data to forecast future 169 
outcomes. 170 

In retail environments, predictive models can evaluate several factors affecting tenant 171 

performance, including sales growth, seasonal demand, customer traffic, location 172 
characteristics, lease conditions, and market trends. These insights enable mall operators to 173 
make informed decisions regarding lease renewals, tenant mix optimisation, and revenue 174 
planning. 175 

AI-based tenant performance models can classify tenants according to performance levels, 176 

identify high-growth opportunities, and highlight tenants requiring strategic support. For 177 

example, machine learning algorithms can analyse historical turnover rent data to predict 178 
future rental contributions and identify potential revenue risks before they occur. 179 

The use of predictive analytics is becoming increasingly important as retail organizations 180 
seek to improve profitability and maintain competitive advantage. Commercial real estate 181 

analytics platforms are increasingly incorporating forecasting models and AI techniques to 182 
support proactive decision-making rather than reactive management.  183 

2.5 AI-Based Revenue Assurance and Anomaly Detection 184 

Revenue assurance is a critical function within retail real estate because inaccurate reporting, 185 
data inconsistencies, and operational inefficiencies can directly affect financial performance. 186 

Traditional auditing methods often identify problems after financial discrepancies have 187 
already occurred. AI provides the ability to move from reactive auditing toward continuous 188 
monitoring. 189 

Machine learning-based anomaly detection techniques can analyse tenant sales records and 190 
identify unusual patterns that may indicate reporting errors, unexpected performance changes, 191 
or potential revenue leakage. These systems can automatically compare sales information 192 
across different sources, detect inconsistencies, and generate alerts for management review. 193 

AI-powered revenue assurance frameworks can therefore improve financial transparency 194 

between landlords and tenants while reducing administrative workload. By integrating lease 195 
information, tenant sales data, and financial reporting systems, organisations can establish a 196 
more reliable and efficient turnover rent management process. 197 



 

 

2.6 Research Gap 198 

Although previous studies have explored AI applications in retail analytics, property 199 
management, and commercial real estate decision-making, limited research has specifically 200 
examined AI-enabled turnover rent analytics within shopping mall environments. Existing 201 
literature mainly focuses on customer analytics, property valuation, or facility management 202 

rather than the relationship between tenant sales performance and rental revenue 203 
optimisation. 204 

Furthermore, limited academic research has addressed the specific requirements of emerging 205 

retail markets such as Saudi Arabia, where large-scale mall developments and Vision 2030 206 

initiatives are creating demand for advanced digital management solutions. 207 

Therefore, this research addresses the identified gap by proposing an AI-enabled turnover 208 
rent analytics framework designed specifically for Saudi Arabia’s retail real estate sector. The 209 
framework combines artificial intelligence, predictive analytics, tenant sales analysis, and 210 
lease management principles to improve revenue assurance and tenant performance 211 

evaluation. 212 

3. Research Methodology 213 

3.1 Research Design 214 

This study adopts a conceptual research methodology to develop an Artificial Intelligence 215 
(AI)-enabled framework for improving turnover rent analytics in Saudi Arabia’s retail real 216 
estate sector. The research focuses on integrating artificial intelligence techniques with retail 217 

property management practices to enhance revenue assurance, tenant performance evaluation, 218 
and strategic decision-making. 219 

The methodology is designed around the identification of existing challenges in conventional 220 

turnover rent management and the development of a technology-driven solution capable of 221 
addressing these limitations. The proposed approach combines concepts from artificial 222 
intelligence, machine learning, predictive analytics, property technology (PropTech), and 223 

commercial real estate management. 224 

The research follows a design science approach, where the primary objective is not only to 225 

analyse an existing business problem but also to propose an innovative framework that can be 226 
implemented by retail property operators. The methodology consists of four main stages: 227 

1. Identification of turnover rent management challenges  228 
2. Data integration and AI framework development  229 
3. Application of predictive analytics and anomaly detection techniques  230 
4. Evaluation of expected operational and financial benefits  231 

3.2 Research Context and Data Requirements 232 

The research is developed within the context of Saudi Arabia’s retail real estate sector, where 233 
large shopping malls manage extensive tenant portfolios and complex lease arrangements. 234 

Turnover rent management requires continuous analysis of tenant sales performance, lease 235 
conditions, revenue contributions, and operational indicators. 236 



 

 

The proposed AI framework considers multiple data sources that are commonly available 237 
within retail property management environments. These include tenant sales records, lease 238 
contract information, historical turnover rent data, financial reports, customer traffic 239 
information, and operational performance indicators. 240 

The integration of these different data sources enables the creation of a centralized analytical 241 
environment where AI algorithms can identify patterns, generate predictions, and provide 242 
recommendations for management decisions. 243 

Table 1. Data Sources Used in AI-Enabled Turnover Rent Analytics 244 

Data Source Description Analytical Purpose 

Tenant Sales Data 
Monthly and annual sales performance 

reported by tenants 

Revenue prediction and tenant 

evaluation 

Lease Contract 

Data 

Rental terms, turnover percentage, 

contract duration 

Automated rent calculation and 

compliance monitoring 

Historical Revenue 

Data 

Previous turnover rent and rental 

performance 
Trend analysis and forecasting 

Tenant Category 

Data 

Retail sector classification such as F&B, 

fashion, electronics 
Tenant segmentation 

Operational Data 
Footfall, occupancy, and mall 

performance indicators 
Performance correlation analysis 

Financial Reports 
Revenue statements and audit 

information 

Revenue assurance and discrepancy 

detection 

 245 

3.3 Proposed AI-Enabled Analytics Framework 246 

The proposed framework consists of five integrated layers: data collection, data processing, 247 

AI analytics, decision intelligence, and management implementation. 248 

The first layer involves collecting structured and unstructured data from different retail 249 
management systems, including Enterprise Resource Planning (ERP) platforms, property 250 
management systems, tenant reporting systems, and financial databases. 251 

The second layer focuses on data preparation, including data cleaning, normalization, 252 

validation, and integration. Since retail organizations often maintain information across 253 
multiple systems, this stage ensures that the available information is accurate and suitable for 254 
AI processing. 255 

The third layer represents the AI analytics layer, where machine learning algorithms are 256 

applied for forecasting, classification, and anomaly detection. These models analyze 257 
historical patterns and identify relationships between tenant performance, sales trends, and 258 
turnover rent outcomes. 259 



 

 

The fourth layer converts analytical results into management insights through dashboards and 260 
automated reporting systems. Decision-makers can use these insights to evaluate tenant 261 
performance, identify risks, and improve revenue strategies. 262 

The final layer involves implementing AI recommendations into retail real estate operations, 263 
including lease renewal strategies, tenant support programs, and revenue optimization 264 
initiatives. 265 

Figure 1. Proposed AI-Enabled Turnover Rent Analytics Framework 266 
 267 

 268 
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3.4 Artificial Intelligence Techniques Applied 273 

The research framework incorporates several AI and machine learning techniques suitable for 274 
retail real estate analytics. 275 

Predictive Analytics: 276 
Predictive models are used to forecast future tenant sales performance and expected turnover 277 
rent contribution. Historical sales patterns, seasonal trends, and tenant characteristics can be 278 

analysed to estimate future revenue outcomes. 279 

Machine Learning Classification: 280 
Classification algorithms can categorize tenants based on performance indicators. This allows 281 
mall operators to identify high-performing tenants, declining businesses, and tenants 282 
requiring strategic intervention. 283 

Anomaly Detection: 284 
AI-based anomaly detection techniques identify unusual patterns in reported sales 285 
information. These methods can support revenue assurance by detecting possible reporting 286 

inconsistencies, sudden performance variations, or potential revenue leakage. 287 

Clustering Analysis: 288 
Clustering algorithms can group tenants according to business behaviour, sales performance, 289 
and operational characteristics. This supports better tenant mix optimization and leasing 290 
decisions. 291 

Table 2. AI Techniques and Applications in Turnover Rent Management 292 

AI Technique Application Expected Benefit 

Machine Learning 

Regression 
Revenue forecasting Improved rental prediction accuracy 

Classification Models Tenant performance ranking Better strategic decisions 

Anomaly Detection 
Identifying unusual sales 

patterns 
Reduced revenue leakage 

Clustering Algorithms Tenant segmentation 
Optimized tenant portfolio 

management 

Neural Networks Complex pattern recognition Enhanced predictive capability 

 293 

3.5 Research Evaluation Approach 294 

The effectiveness of the proposed framework can be evaluated using several performance 295 
indicators, including revenue prediction accuracy, reduction in manual auditing effort, 296 
improvement in reporting speed, and identification of revenue inconsistencies. 297 



 

 

The evaluation process can compare traditional turnover rent management methods with AI-298 
supported approaches. The expected outcome is that AI implementation will improve 299 
transparency, reduce operational complexity, and provide retail organizations with faster 300 
access to reliable business insights. 301 

The methodology provides a structured approach for applying artificial intelligence within 302 
Saudi Arabia’s retail real estate environment. By combining tenant sales analytics, lease 303 
management information, and predictive intelligence, the proposed framework supports the 304 
transition toward smarter, more efficient, and data-driven retail property management. 305 

4. Proposed AI-Enabled Turnover Rent Analytics Framework 306 

The proposed AI-enabled turnover rent analytics framework provides a structured approach 307 
for transforming traditional retail real estate revenue management into an intelligent, 308 
predictive, and data-driven system. The framework is designed specifically for shopping mall 309 

operators and retail asset managers in Saudi Arabia, where large-scale retail developments 310 
require advanced technologies to improve revenue assurance, tenant performance monitoring, 311 
and operational efficiency. The proposed model integrates tenant sales information, lease 312 
contract data, financial records, and artificial intelligence techniques to generate actionable 313 

insights for strategic decision-making. 314 

Traditional turnover rent management processes mainly depend on periodic tenant sales 315 

reports, manual verification, and historical performance analysis. Although these approaches 316 
provide basic financial visibility, they often face limitations such as delayed reporting, 317 
inconsistent data formats, limited forecasting capabilities, and difficulties in identifying 318 

revenue discrepancies. The proposed framework addresses these challenges by introducing 319 
AI-based analytical capabilities that enable continuous monitoring, predictive modelling, and 320 

automated decision support. 321 

The framework consists of six major components: data acquisition, data integration, data 322 

processing, AI analytics engine, intelligent decision dashboard, and revenue 323 
optimization implementation. 324 

4.1 Data Acquisition Layer 325 

The first component of the framework involves collecting relevant data from multiple sources 326 
within the retail real estate ecosystem. Accurate data acquisition is essential because AI 327 

models depend on high-quality and comprehensive information to generate reliable 328 
predictions. 329 

The main data sources include: 330 

 Tenant Sales Data: Monthly sales reports, point-of-sale transactions, product category 331 
performance, and sales growth patterns.  332 

 Lease Contract Information: Lease duration, rental structures, turnover percentage 333 
agreements, tenant obligations, and contract renewal dates.  334 

 Financial Data: Historical rental income, turnover rent calculations, payment records, and 335 
audit information.  336 

 Operational Data: Footfall statistics, tenant location, customer engagement indicators, and 337 
mall performance metrics.  338 



 

 

By combining these datasets, the framework creates a comprehensive view of tenant 339 
activities and revenue performance. This integrated approach enables mall operators to 340 
understand not only current tenant performance but also future revenue opportunities and 341 
risks. 342 

4.2 Data Integration and Processing Layer 343 

Retail real estate organizations often operate multiple independent systems, including 344 

property management platforms, ERP solutions, financial systems, and tenant reporting 345 
applications. The lack of integration between these systems can create information gaps and 346 
reduce decision-making efficiency. 347 

The proposed framework introduces a centralized data integration layer that collects 348 
information from different systems and converts it into a unified analytical environment. 349 

The data processing stage includes: 350 

Data Cleaning 351 

Raw data collected from different sources may contain missing values, inconsistent formats, 352 
or reporting errors. Data cleaning techniques are applied to remove inaccuracies and improve 353 

data reliability. 354 

Data Validation 355 

The framework verifies whether tenant sales information matches contractual requirements 356 
and financial records. Validation ensures that turnover rent calculations are based on accurate 357 

and verified information. 358 

Data Transformation 359 

Different data formats are converted into standardized structures suitable for AI model 360 
processing. This allows machine learning algorithms to analyse information effectively. 361 

Data Integration 362 

The processed data is combined into a centralized database where historical and real-time 363 
information can be analysed together. 364 

This stage improves transparency between landlords and tenants by establishing a reliable 365 
data foundation for revenue analysis. 366 

4.3 AI Analytics Engine 367 

The core component of the proposed framework is the AI analytics engine, which applies 368 
machine learning and artificial intelligence techniques to generate predictive insights and 369 
improve turnover rent management. 370 

The AI analytics engine consists of four major functions: 371 



 

 

1. Predictive Analytics 372 

Predictive analytics uses historical tenant sales data, seasonal patterns, market conditions, and 373 
operational indicators to forecast future tenant performance. 374 

For example, the system can predict: 375 

 Expected tenant sales growth  376 
 Future turnover rent contribution  377 
 Potential decline in tenant performance  378 
 Revenue trends across different retail categories  379 

These predictions allow mall operators to make proactive decisions regarding leasing 380 
strategies, tenant support, and revenue planning. 381 

2. Anomaly Detection 382 

Revenue leakage is one of the major challenges in turnover rent management. AI-based 383 
anomaly detection helps identify unusual patterns that may indicate reporting inconsistencies 384 
or unexpected changes in tenant performance. 385 

The system can detect: 386 

 Sudden sales reductions  387 
 Unusual reporting patterns  388 
 Differences between sales records and rental payments  389 
 Potential data manipulation or errors  390 

Early identification of anomalies enables management teams to investigate issues before they 391 
negatively affect revenue performance. 392 

3. Tenant Segmentation 393 

Tenant segmentation uses machine learning algorithms to classify tenants according to 394 

performance characteristics. 395 

Tenants can be categorized as: 396 

 High-performing strategic tenants  397 
 Stable revenue contributors  398 
 Growth opportunity tenants  399 
 Underperforming tenants requiring intervention  400 

This classification supports better tenant portfolio management and helps decision-makers 401 
develop customized strategies for different tenant groups. 402 

 403 



 

 

4. Revenue Forecasting 404 

Revenue forecasting models estimate future rental income based on historical trends and 405 
predicted tenant performance. 406 

The forecasting capability supports: 407 

 Annual budget preparation  408 
 Investment planning  409 
 Lease renewal decisions  410 
 Revenue optimization strategies  411 

By improving forecasting accuracy, AI enables retail operators to manage financial resources 412 
more effectively. 413 

4.4 Intelligent Decision Dashboard 414 

The intelligent decision dashboard represents the final analytical layer where AI-generated 415 
insights are presented to management teams in an understandable format. 416 

The dashboard provides: 417 

 Real-time tenant performance monitoring  418 
 Revenue trend visualization  419 
 Automated risk alerts  420 
 Forecasting reports  421 
 Strategic recommendations  422 

Instead of depending on manually prepared reports, management teams can access 423 
continuous insights and make faster, evidence-based decisions. 424 

For Saudi retail mall operators, such dashboards can support large-scale portfolio 425 
management by providing visibility across multiple properties and tenant categories. 426 

4.5 Revenue Assurance and Tenant Optimization 427 

The final objective of the proposed framework is to achieve improved revenue assurance and 428 
tenant optimization. 429 

By integrating AI into turnover rent management, organizations can achieve: 430 

Improved Revenue Accuracy 431 

Automated analysis reduces calculation errors and improves the reliability of turnover rent 432 
assessments. 433 

Reduced Revenue Leakage 434 

AI-based monitoring identifies inconsistencies and unusual patterns that may result in 435 

financial losses. 436 



 

 

Enhanced Tenant Relationships 437 

Transparent data analysis creates stronger collaboration between landlords and tenants by 438 
providing accurate performance insights. 439 

Better Strategic Planning 440 

Predictive intelligence supports decisions related to tenant selection, lease renewal, rental 441 
structures, and portfolio optimization. 442 

4.6 Framework Contribution to Saudi Vision 2030 443 

The proposed AI-enabled turnover rent analytics framework supports Saudi Arabia’s Vision 444 
2030 objectives by promoting digital transformation, innovation, and technology adoption 445 
within the real estate sector. The framework enables retail organizations to move from 446 
traditional management practices toward intelligent and sustainable business models. 447 

By adopting AI-driven analytics, Saudi retail operators can improve operational efficiency, 448 
increase transparency, strengthen financial performance, and develop smarter commercial 449 
environments. The proposed framework therefore represents a practical pathway toward 450 

creating digitally enabled retail ecosystems aligned with the Kingdom’s economic 451 
transformation goals. 452 

5. AI Models and Techniques for Retail Revenue Optimization 453 

The effectiveness of an AI-enabled turnover rent analytics framework depends on the 454 
selection and application of suitable artificial intelligence and machine learning techniques. 455 

Retail real estate environments generate large volumes of structured and unstructured data, 456 
including tenant sales information, lease contracts, rental records, customer activity, and 457 
operational performance indicators. Traditional analytical approaches are often limited to 458 

historical reporting, whereas AI-based techniques provide advanced capabilities such as 459 
prediction, classification, pattern recognition, and automated decision support. 460 

In the proposed framework, AI models are applied to improve revenue forecasting, detect 461 

potential revenue leakage, evaluate tenant performance, and optimize turnover rent 462 
management. The integration of these techniques enables retail property managers to move 463 
from reactive financial monitoring toward proactive revenue optimization. 464 

 465 

5.1 Machine Learning-Based Revenue Prediction Models 466 

Machine learning (ML) algorithms are among the most important components of the 467 
proposed AI framework because they can analyse historical patterns and predict future 468 

outcomes. In retail real estate, machine learning models can evaluate relationships between 469 
tenant sales, seasonal trends, location characteristics, lease conditions, and previous turnover 470 
rent performance. 471 



 

 

Regression-based machine learning models can be used to estimate future turnover rent 472 
contributions based on historical tenant performance. By analysing previous sales patterns, 473 
the model can identify factors that influence revenue generation and provide accurate 474 
forecasts for future periods. 475 

For example, the model can predict: 476 

 Expected monthly turnover rent revenue  477 
 Tenant sales growth probability  478 
 Potential revenue decline  479 
 Seasonal revenue fluctuations  480 

These predictions allow mall operators to improve annual budgeting, financial planning, and 481 
lease management strategies. 482 

5.2 Regression Models for Revenue Forecasting 483 

Regression techniques are widely used in predictive analytics because they identify 484 

relationships between independent variables and future outcomes. In the context of turnover 485 
rent management, regression models can analyse multiple factors affecting rental revenue. 486 

Important input variables may include: 487 

 Historical tenant sales  488 
 Tenant category  489 
 Lease duration  490 
 Store location within the mall  491 
 Customer footfall  492 
 Seasonal demand  493 
 Previous turnover rent values  494 

The model generates predicted revenue values that support strategic decisions regarding 495 

tenant performance and rental optimization. 496 

Linear regression models provide a basic forecasting approach, while advanced techniques 497 

such as Random Forest Regression and Gradient Boosting Models can capture more complex 498 
relationships within large datasets. 499 

5.3 Neural Networks for Complex Pattern Recognition 500 

Artificial Neural Networks (ANNs) are advanced AI techniques capable of identifying 501 

complex patterns within large datasets. Unlike traditional statistical models, neural networks 502 
can analyse nonlinear relationships between multiple business variables. 503 

In retail real estate, neural networks can support: 504 

 Long-term tenant revenue forecasting  505 
 Demand prediction  506 
 Performance trend analysis  507 
 Identification of hidden relationships between operational factors and revenue outcomes  508 



 

 

For example, a neural network model can analyse several years of tenant sales data and 509 
identify patterns that may not be visible through traditional analysis. This capability is 510 
particularly valuable for large shopping mall portfolios where thousands of data points are 511 
generated continuously. 512 

5.4 Anomaly Detection for Revenue Assurance 513 

Revenue assurance is a critical objective of turnover rent management because inaccurate 514 

sales reporting or delayed financial reconciliation can result in revenue leakage. AI-based 515 
anomaly detection techniques provide continuous monitoring capabilities to identify unusual 516 
patterns within tenant performance data. 517 

Anomaly detection algorithms compare current tenant behavior against historical 518 
performance and expected trends. If significant deviations are detected, the system generates 519 
alerts for further investigation. 520 

Examples of detected anomalies include: 521 

 Unexpected reduction in reported sales  522 
 Sudden changes in tenant revenue patterns  523 
 Inconsistencies between sales reports and rental payments  524 
 Abnormal performance compared with similar tenants  525 

By identifying these issues at an early stage, retail operators can improve financial control 526 

and reduce potential revenue losses. 527 

5.5 Tenant Segmentation Using Clustering Algorithms 528 

Tenant segmentation is another important application of AI within retail real estate 529 
management. Different tenants contribute differently to mall performance, and understanding 530 

these differences helps managers develop effective leasing strategies. 531 

Clustering algorithms such as K-Means and hierarchical clustering can classify tenants based 532 

on: 533 

 Sales performance  534 
 Revenue contribution  535 
 Growth rate  536 
 Customer demand  537 
 Business category  538 

The resulting tenant groups can support strategic decisions such as: 539 

 Identifying high-value tenants  540 
 Supporting struggling businesses  541 
 Optimizing tenant mix  542 
 Planning lease renewals  543 

For example, high-performing tenants may receive priority support, while declining tenants 544 

may require targeted improvement strategies. 545 



 

 

5.6 Natural Language Processing for Lease Analysis 546 

Natural Language Processing (NLP) represents another emerging AI capability that can 547 
support retail real estate operations. Lease contracts contain large amounts of textual 548 

information, including rental terms, renewal conditions, obligations, and performance 549 
requirements. 550 

NLP-based systems can automatically analyse lease documents and extract important 551 

information such as: 552 

 Turnover rent percentages  553 
 Contract expiration dates  554 
 Tenant obligations  555 
 Renewal conditions  556 
 Financial clauses  557 

This reduces manual contract review time and improves accuracy in lease administration. 558 

5.7 AI Model Selection Framework 559 

Different AI techniques provide different capabilities within turnover rent analytics. The 560 

proposed framework combines multiple models rather than depending on a single algorithm. 561 

Table 3. AI Models and Their Applications in Turnover Rent Analytics 562 

AI Model Primary Function Application in Retail Real Estate 

Linear Regression Revenue prediction Forecasting turnover rent values 

Random Forest Advanced prediction Tenant performance forecasting 

Neural Networks Pattern recognition Complex revenue behaviour analysis 

K-Means Clustering Tenant grouping Performance-based tenant segmentation 

Anomaly Detection Algorithms Risk identification Revenue leakage detection 

Natural Language Processing Text analysis Automated lease contract analysis 

 563 

5.8 Integrated AI Decision-Making Approach 564 

The proposed framework does not rely on individual AI techniques independently. Instead, it 565 
integrates multiple models into a unified analytical ecosystem. 566 

The integrated approach works as follows: 567 

1. Tenant sales and lease information are collected from different systems.  568 
2. Data processing techniques prepare information for AI analysis.  569 
3. Machine learning models predict future revenue trends.  570 



 

 

4. Anomaly detection identifies potential risks.  571 
5. Tenant segmentation supports portfolio optimization.  572 
6. AI-generated insights are displayed through management dashboards.  573 

This integrated approach provides retail operators with a comprehensive understanding of 574 
tenant performance and revenue potential. 575 

5.9 Contribution of AI Models to Saudi Retail Real Estate 576 

The adoption of AI models within Saudi Arabia’s retail real estate sector can significantly 577 
improve operational efficiency and financial performance. Large shopping mall operators 578 

managing multiple properties can benefit from automated analytics, accurate forecasting, and 579 
improved revenue transparency. 580 

The proposed AI model integration supports Vision 2030 objectives by encouraging digital 581 
transformation, innovation, and technology-driven economic development. Through 582 

intelligent turnover rent analytics, Saudi retail organizations can create smarter commercial 583 
environments, strengthen landlord-tenant relationships, and improve long-term sustainability. 584 

6. Proposed Case Application for Saudi Shopping Malls 585 

The implementation of an AI-enabled turnover rent analytics framework within Saudi 586 

Arabia’s retail real estate sector provides an opportunity to transform traditional mall 587 
management practices into a more intelligent and data-driven operational model. Large 588 
shopping malls in Saudi Arabia manage hundreds of retail tenants operating across different 589 

categories, including fashion, food and beverage, electronics, entertainment, and lifestyle 590 
services. The complexity of these operations requires advanced analytical systems capable of 591 

monitoring tenant performance, optimizing rental revenue, and supporting strategic decision-592 
making. 593 

The proposed framework can be applied within a multi-mall retail portfolio where tenant 594 
sales information, lease agreements, and financial records are continuously collected and 595 

analysed through artificial intelligence technologies. The objective is to create a centralized 596 
intelligence platform that enables property managers to understand tenant behaviour, predict 597 

revenue performance, and improve turnover rent accuracy. 598 

6.1 Implementation Scenario 599 

A typical Saudi shopping mall operator manages multiple tenants with different business 600 
models and revenue patterns. Under the traditional approach, tenant sales reports are 601 
collected periodically and manually reviewed to calculate turnover rent obligations. This 602 

process may create delays, especially when dealing with large tenant portfolios. 603 

The proposed AI framework introduces an automated approach where tenant sales data is 604 
continuously integrated with lease contract information and historical revenue records. AI 605 

models then analyse this information to generate predictive insights and identify potential 606 
risks. 607 

For example, the system can analyse: 608 



 

 

 Monthly tenant sales performance  609 
 Seasonal sales fluctuations  610 
 Tenant category performance  611 
 Historical turnover rent contribution  612 
 Lease contract conditions  613 
 Revenue growth patterns  614 

Based on this analysis, the system can predict future revenue contributions and recommend 615 
suitable management actions. 616 

6.2 Data Variables for Saudi Retail Mall Application 617 

The success of AI-based analytics depends on the quality and diversity of available data. The 618 
proposed model considers several important variables related to tenant performance and 619 
revenue generation. 620 

Table 4. Key Data Variables for AI-Based Turnover Rent Analysis 621 

Data Category Variables Purpose 

Tenant 

Information 

Tenant name, business category, store 

location 

Tenant classification and 

comparison 

Sales Performance Monthly sales, annual revenue, growth rate Revenue prediction 

Lease Information 
Contract duration, turnover percentage, 

renewal date 

Rent calculation and contract 

analysis 

Customer Activity Footfall, visitor trends, peak periods Demand analysis 

Financial Records Previous turnover rent payments, audit results Revenue assurance 

Operational 

Factors 

Store size, location performance, occupancy 

rate 
Performance evaluation 

These variables allow AI models to understand the relationship between tenant characteristics 622 
and revenue outcomes. 623 

6.3 AI-Driven Operational Workflow 624 

The proposed application follows a continuous analytical workflow: 625 

Step 1: Data Collection 626 

Tenant sales reports, lease information, financial records, and operational data are collected 627 

from different systems such as ERP platforms, property management systems, and tenant 628 
reporting applications. 629 



 

 

Step 2: Data Processing 630 

The collected data is cleaned, validated, and transformed into a standardized format. This 631 
ensures that inaccurate or incomplete information does not affect AI predictions. 632 

Step 3: AI-Based Analysis 633 

Machine learning models analyse the processed data to generate insights related to: 634 

 Future tenant sales performance  635 
 Expected turnover rent revenue  636 
 Potential revenue risks  637 
 Tenant performance ranking  638 

Step 4: Management Decision Support 639 

The analytical results are displayed through an intelligent dashboard that allows managers to 640 
make informed decisions regarding leasing strategies, tenant support, and revenue 641 

optimization. 642 

6.4 Comparison Between Traditional and AI-Based Turnover 643 

Rent Management 644 

Table 5. Traditional vs AI-Based Turnover Rent Management 645 

Criteria Traditional Approach AI-Based Approach 

Data Analysis Manual reporting and review Automated intelligent analysis 

Revenue Forecasting Based on historical trends only Predictive machine learning models 

Error Detection Periodic auditing Continuous anomaly detection 

Tenant Evaluation Experience-based decisions Data-driven performance analysis 

Reporting Speed Delayed reporting cycles Real-time analytics 

Decision Making Reactive management Predictive and proactive management 

The comparison demonstrates that AI implementation can significantly improve efficiency, 646 
accuracy, and transparency in turnover rent operations. 647 

 648 

 649 

 650 

 651 



 

 

6.5 Expected Benefits for Saudi Retail Operators 652 

The implementation of the proposed framework provides several operational and strategic 653 
benefits. 654 

Improved Revenue Assurance 655 

AI analytics can continuously monitor tenant sales information and identify inconsistencies 656 
between reported sales and expected performance patterns. This reduces revenue leakage and 657 
improves financial accuracy. 658 

Enhanced Tenant Performance Management 659 

By analyzing tenant behavior and sales trends, mall operators can identify high-performing 660 

tenants and provide targeted support to underperforming businesses. 661 

Better Lease Management Decisions 662 

Predictive analytics can support lease renewal decisions by evaluating future tenant 663 
contribution and long-term performance potential. 664 

Increased Operational Efficiency 665 

Automation reduces the dependency on manual reporting processes and allows management 666 

teams to focus on strategic activities rather than routine data analysis. 667 

Improved Transparency 668 

A centralized AI platform creates stronger collaboration between landlords and tenants by 669 
providing accurate, data-supported insights into sales performance and rental calculations. 670 

6.6 Alignment with Saudi Vision 2030 671 

The adoption of AI-enabled turnover rent analytics supports Saudi Arabia’s Vision 2030 672 
goals related to digital transformation, innovation, and economic diversification. The retail 673 
sector represents an important component of the Kingdom’s commercial ecosystem, and 674 

intelligent technologies can improve competitiveness and operational sustainability. 675 

By adopting AI-driven property management solutions, Saudi retail organizations can 676 
develop smarter shopping environments, improve investment performance, and strengthen 677 
their position within the global retail market. The proposed framework demonstrates how 678 

artificial intelligence can be practically applied to solve real business challenges within the 679 
Saudi real estate sector. 680 
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7. Results and Discussion 682 

The proposed AI-enabled turnover rent analytics framework demonstrates significant 683 
potential for improving revenue assurance, tenant performance evaluation, and operational 684 

decision-making within Saudi Arabia’s retail real estate sector. Although this study presents a 685 
conceptual framework rather than an empirical implementation, the expected outcomes are 686 
evaluated based on the capabilities of artificial intelligence technologies, predictive analytics 687 
approaches, and digital transformation practices applied in commercial property 688 
management. 689 

The integration of AI into turnover rent management can transform traditional processes that 690 

rely heavily on manual reporting and periodic auditing into an intelligent system capable of 691 
continuous monitoring and proactive decision support. The proposed framework enables 692 
retail operators to analyze large volumes of tenant-related data and generate meaningful 693 
insights that improve financial accuracy and operational efficiency. 694 

7.1 Improvement in Revenue Assurance 695 

One of the major expected outcomes of the proposed framework is improved revenue 696 
assurance. Turnover rent calculations depend heavily on accurate tenant sales reporting and 697 
effective verification processes. In conventional systems, discrepancies may remain 698 

unidentified until periodic audits are conducted, creating opportunities for revenue leakage. 699 

The application of AI-based anomaly detection enables continuous monitoring of tenant sales 700 

behavior. By comparing current performance with historical trends and expected patterns, the 701 
system can identify unusual variations and highlight potential issues for management review. 702 

For example, if a tenant reports significantly lower sales compared with previous periods or 703 

similar businesses operating in comparable locations, the AI system can generate an alert for 704 
further investigation. This proactive approach allows mall operators to address potential 705 
revenue risks before they impact financial performance. 706 

7.2 Enhancement of Tenant Performance Evaluation 707 

The proposed framework improves tenant performance evaluation by replacing traditional 708 
experience-based assessments with data-driven analysis. AI algorithms can analyse multiple 709 
performance indicators, including sales growth, revenue contribution, customer demand, and 710 
historical turnover rent performance. 711 

Through tenant segmentation models, retail operators can classify tenants into different 712 
performance categories: 713 

 High-performing strategic tenants  714 
 Stable revenue contributors  715 
 Growth potential tenants  716 
 Underperforming tenants  717 

This classification supports better tenant relationship management and enables customized 718 
strategies. High-performing tenants can receive targeted support to strengthen long-term 719 



 

 

partnerships, while underperforming tenants can be provided with improvement 720 
recommendations or evaluated during lease renewal decisions. 721 

7.3 Improved Forecasting and Strategic Planning 722 

Another significant contribution of the framework is enhanced forecasting capability. 723 
Traditional turnover rent management mainly analyses previous performance, while AI-based 724 
predictive models can estimate future outcomes. 725 

The proposed AI system can forecast: 726 

 Future tenant sales performance  727 
 Expected turnover rent contribution  728 
 Revenue growth opportunities  729 
 Potential financial risks  730 

Improved forecasting supports more accurate budgeting and strategic planning for retail 731 
property operators. Management teams can make better decisions regarding tenant mix, 732 

leasing strategies, investment planning, and operational improvements. 733 

7.4 Operational Efficiency and Automation 734 

The adoption of AI reduces dependency on manual data processing and repetitive 735 

administrative activities. Retail real estate organizations managing multiple shopping malls 736 
often require significant resources for collecting tenant reports, verifying sales information, 737 

preparing financial analysis, and monitoring contract compliance. 738 

The proposed framework automates several activities, including: 739 

 Data collection and integration  740 
 Sales performance analysis  741 
 Revenue trend identification  742 
 Report generation  743 
 Risk alert creation  744 

This improves operational efficiency and allows management teams to focus on strategic 745 
activities rather than routine reporting tasks. 746 
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7.5 Comparison of Expected Outcomes 753 

Table 6. Expected Impact of AI-Enabled Turnover Rent Analytics 754 

Performance Area Expected Improvement 

Revenue Management Improved accuracy in turnover rent calculation 

Financial Control Early detection of revenue inconsistencies 

Tenant Management Better understanding of tenant performance 

Decision Making Faster and data-driven strategic decisions 

Reporting Process Automated and real-time analytics 

Lease Management Improved renewal and optimization strategies 

 755 

7.6 Contribution to Saudi Retail Real Estate Development 756 

The proposed framework has particular relevance for Saudi Arabia due to the rapid 757 

development of retail destinations and the increasing adoption of digital technologies under 758 

Vision 2030. Retail organizations are moving toward smarter operational models where 759 

technology plays a central role in improving efficiency, transparency, and competitiveness. 760 

AI-enabled turnover rent analytics can support this transformation by creating intelligent 761 
retail environments where decisions are based on accurate data rather than only historical 762 
experience. The framework also supports stronger collaboration between landlords and 763 

tenants by providing transparent performance insights and reducing disagreements related to 764 
sales reporting and rental calculations. 765 

7.7 Discussion of Research Contribution 766 

The primary contribution of this research is the development of a specialized AI framework 767 
focused on turnover rent analytics, an area that has received limited attention compared with 768 

other applications of AI in retail and real estate. Previous research has extensively explored 769 
customer analytics, property valuation, and smart building technologies; however, limited 770 
studies have examined the application of AI specifically for tenant sales analysis and 771 
turnover-based rental optimization. 772 

This study bridges this gap by combining concepts from artificial intelligence, PropTech, 773 
revenue management, and retail property operations. The proposed framework provides both 774 
academic and practical value by demonstrating how emerging technologies can address real-775 

world challenges in commercial real estate management. 776 

The findings suggest that AI adoption can significantly improve transparency, operational 777 
efficiency, and financial performance within Saudi Arabia’s retail real estate sector. By 778 
integrating predictive analytics, anomaly detection, and intelligent dashboards, organizations 779 



 

 

can develop more resilient and competitive retail management models aligned with future 780 
digital transformation goals. 781 

8. Practical, Managerial and Policy Implications 782 

The proposed AI-enabled turnover rent analytics framework provides important practical 783 
implications for retail real estate operators, mall management teams, landlords, tenants, and 784 
policymakers in Saudi Arabia. The adoption of artificial intelligence within turnover rent 785 

management can support the transition from traditional reporting-based processes toward 786 
intelligent, predictive, and transparent property management practices. 787 

8.1 Implications for Retail Mall Operators 788 

For retail mall operators managing multiple properties and large tenant portfolios, AI-based 789 

analytics can significantly improve operational efficiency and financial control. Traditional 790 
turnover rent processes often require extensive manual efforts for collecting tenant sales 791 
reports, validating information, and preparing revenue analysis. The proposed framework 792 
reduces these challenges by automating data processing and providing real-time performance 793 

insights. 794 

Mall operators can use AI-generated analytics to monitor tenant performance continuously, 795 
identify revenue risks, and optimize leasing strategies. Predictive models can help 796 

management teams forecast future rental income and make informed decisions regarding 797 
tenant retention, lease renewal, and portfolio planning. 798 

Furthermore, AI dashboards provide centralized visibility across multiple shopping centres, 799 

enabling executives to compare performance indicators, evaluate revenue trends, and identify 800 
improvement opportunities. 801 

8.2 Implications for Landlords and Asset Managers 802 

Landlords and real estate asset managers can benefit from improved revenue assurance and 803 

financial transparency through AI-enabled turnover rent analytics. Since turnover rent 804 

depends on accurate tenant sales reporting, ensuring data reliability is essential for 805 

maintaining profitable landlord-tenant relationships. 806 

The proposed framework enables landlords to: 807 

 Reduce revenue leakage through automated anomaly detection  808 
 Improve accuracy of turnover rent calculations  809 
 Monitor tenant contribution to overall property performance  810 
 Develop evidence-based lease strategies  811 
 Enhance long-term asset value  812 

By using predictive insights, asset managers can identify future revenue opportunities and 813 

make proactive decisions regarding tenant mix optimization and property positioning. 814 
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8.3 Implications for Tenants 816 

Although AI-based analytics primarily supports property owners, tenants can also benefit 817 
from greater transparency and improved operational collaboration. Accurate and automated 818 

performance analysis reduces disputes related to turnover rent calculations and creates a 819 
clearer understanding of business performance. 820 

AI insights can help tenants identify: 821 

 Sales improvement opportunities  822 
 Seasonal performance patterns  823 
 Customer demand trends  824 
 Competitive positioning within the mall environment  825 

A transparent data-sharing approach between landlords and tenants can strengthen 826 

partnerships and support mutual business growth. 827 

8.4 Technology Adoption Recommendations 828 

Successful implementation of AI-enabled turnover rent analytics requires a structured digital 829 
transformation approach. Retail organizations should focus on the following areas: 830 

Data Integration 831 

Organizations should integrate property management systems, ERP platforms, financial 832 
systems, and tenant reporting solutions into a unified data environment. 833 

Data Quality Management 834 

AI models require accurate and consistent data. Organizations should establish data 835 
governance practices to ensure reliable tenant sales information and financial records. 836 

Employee Training 837 

Management teams should develop digital and analytical capabilities to effectively interpret 838 
AI-generated insights and apply them in decision-making. 839 

Cybersecurity and Data Protection 840 

Since retail analytics involves sensitive financial and tenant information, organizations must 841 
implement strong cybersecurity controls and access management policies. 842 
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8.5 Policy Implications for Saudi Real Estate Sector 847 

The adoption of AI-driven property management solutions supports Saudi Arabia’s broader 848 
objectives of digital transformation and economic diversification under Vision 2030. 849 

Policymakers can encourage technology adoption within the real estate sector by promoting 850 
innovation, smart infrastructure development, and digital transformation initiatives. 851 

Government and industry stakeholders can support AI adoption through: 852 

 Development of PropTech innovation programs  853 
 Encouraging data-driven real estate practices  854 
 Supporting digital skills development  855 
 Promoting collaboration between technology providers and property organizations  856 

The integration of AI within retail real estate can contribute to creating smarter commercial 857 

environments and improving the competitiveness of Saudi Arabia’s property sector. 858 

8.6 Strategic Contribution to Vision 2030 859 

The proposed framework aligns with Vision 2030 objectives by supporting innovation, 860 
technology adoption, and operational excellence. Retail real estate represents an important 861 
component of economic growth, tourism development, and urban transformation within the 862 

Kingdom. 863 

By implementing AI-enabled turnover rent analytics, Saudi retail organizations can achieve: 864 

 Improved financial efficiency  865 
 Enhanced business transparency  866 
 Smarter decision-making  867 
 Sustainable retail operations  868 
 Increased competitiveness in global markets  869 

Overall, the framework provides a practical pathway for transforming traditional retail 870 

property management into a modern, intelligent ecosystem. The adoption of AI technologies 871 

can strengthen the relationship between landlords and tenants while improving revenue 872 

performance and supporting the continued development of Saudi Arabia’s retail real estate 873 
sector. 874 

9. Limitations and Future Research Directions 875 

Although the proposed AI-enabled turnover rent analytics framework provides a 876 
comprehensive approach for improving revenue assurance and tenant performance 877 
management, several limitations should be considered. These limitations highlight areas 878 

where future research and practical implementation can further strengthen the framework. 879 

9.1 Limitations of the Study 880 

The primary limitation of this research is that the proposed framework is conceptual and has 881 
not yet been validated through implementation within an actual Saudi shopping mall 882 



 

 

environment. While the framework is developed based on established artificial intelligence 883 
concepts and retail real estate requirements, practical validation using real operational data is 884 
required to measure its effectiveness. 885 

Another limitation relates to data availability and quality. AI models depend heavily on 886 
accurate, consistent, and complete datasets. In retail real estate environments, tenant sales 887 
information, lease contracts, and financial records may exist across different systems with 888 
varying data structures. Incomplete reporting, inconsistent formats, or limited historical data 889 
may affect the accuracy of AI predictions. 890 

Additionally, successful AI adoption requires technological infrastructure, skilled personnel, 891 

and organizational readiness. Some retail organizations may face challenges related to 892 
investment costs, employee training, system integration, and resistance to digital 893 
transformation. 894 

Data privacy and cybersecurity represent another important consideration. Since turnover rent 895 
analytics involves sensitive financial and commercial information, organizations must 896 
establish strong data governance frameworks to ensure secure data handling and controlled 897 
access. 898 

9.2 Future Research Directions 899 

Future research can extend this study by conducting empirical validation using real-world 900 
data from Saudi shopping malls. Researchers can evaluate the performance of different 901 

machine learning algorithms by measuring prediction accuracy, revenue improvement, and 902 
operational efficiency. 903 

Future studies may also explore the development of a real-time AI platform that integrates: 904 

 Tenant sales systems  905 
 Property management platforms  906 
 ERP solutions  907 
 Financial reporting systems  908 
 Customer analytics platforms  909 

Another potential research direction is the use of advanced AI technologies, such as deep 910 
learning and generative artificial intelligence, to improve automated reporting, lease analysis, 911 
and strategic recommendations. 912 

Future research can also investigate the impact of AI adoption on landlord-tenant 913 

relationships by examining whether increased transparency and automated analytics improve 914 
trust, collaboration, and long-term business partnerships. 915 

Furthermore, comparative studies between Saudi Arabia and other developed retail markets 916 
can provide valuable insights into best practices for implementing AI-driven property 917 

management solutions. 918 
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9.3 Overall Research Significance 921 

Despite these limitations, the proposed framework provides a valuable foundation for 922 
integrating artificial intelligence into retail real estate revenue management. It addresses an 923 

important research gap by focusing specifically on turnover rent analytics, tenant 924 
performance evaluation, and revenue assurance. 925 

The framework supports the transformation of traditional retail property management into an 926 

intelligent, predictive, and technology-driven ecosystem. Future empirical studies and 927 
practical implementations can further enhance its effectiveness and contribute to the 928 
development of smarter retail environments aligned with Saudi Arabia’s Vision 2030 929 

objectives. 930 

10. Conclusion 931 

The integration of Artificial Intelligence into turnover rent analytics represents a significant 932 
opportunity to transform retail real estate management in Saudi Arabia. This research 933 
proposed an AI-enabled framework that combines tenant sales data, lease information, 934 

financial records, and predictive analytics to improve revenue assurance and tenant 935 
performance evaluation. 936 

The proposed framework addresses key challenges associated with traditional turnover rent 937 

management, including manual reporting processes, delayed analysis, revenue leakage risks, 938 
and limited forecasting capabilities. By applying machine learning, anomaly detection, 939 

predictive analytics, and intelligent dashboards, retail operators can achieve more accurate 940 
revenue monitoring and make proactive strategic decisions. 941 

The framework provides practical value for mall operators, landlords, and tenants by 942 

improving transparency, strengthening financial control, and supporting better lease 943 
management strategies. Furthermore, the adoption of AI-driven analytics aligns with Saudi 944 
Arabia’s Vision 2030 objectives by promoting digital transformation, innovation, and 945 

technology-based economic development. 946 

Although further empirical validation is required using real retail property data, this study 947 
provides a foundation for future research and practical implementation of AI-based revenue 948 

management solutions. The proposed approach demonstrates that artificial intelligence can 949 
play a crucial role in developing smarter, more efficient, and sustainable retail real estate 950 

ecosystems in Saudi Arabia. 951 
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