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Abstract. This study examines the impact of advanced information technologies, such as big data, 
the Internet of Things (IoT), and artificial intelligence (AI), on the global real estate market. Through 
comparative analysis of real estate markets in North America, Europe, and Asia, and specific case 
studies from the US, UK, and China, we quantified the effectiveness of these technologies from 2018 
to 2023. Our findings show that big data analytics improved market forecasting accuracy by 15.2%, 
IoT in smart buildings reduced energy consumption by 10.3% and enhanced security by 17.5%, and 
AI in property management increased operational efficiency by 17.6% and reduced maintenance 
costs by 13.2%. North America showed the highest technology acceptance, with a 20%-30% 
improvement in market efficiency, followed by Europe at 15%-25%, and Asia at 10%-20%. The 
successful application of these technologies depends on policy environment, market acceptance, 
and enterprise management. This research offers valuable insights and quantitative evidence for 
policymakers, industry practitioners, and researchers, highlighting the need for future studies on the 
integrated effects and long-term impacts of technology convergence. 
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1. Introduction 

In recent years, advanced information technologies such as big data, the Internet of Things (IoT), and 
artificial intelligence (AI) have been rapidly transforming the global real estate market. Jack et al. 
(2024) demonstrated that big data analytics significantly enhance market forecasting accuracy and 
optimize investment decisions by increasing transparency. Minoli et al. (2017) showed that IoT 
applications in smart buildings reduce energy consumption by 10%-25% and substantially enhance 
building security and occupant comfort. Sapkota et al. (2019) found that AI in property management 
increases operational efficiency by 15%-25% and lowers maintenance costs by 10%-15%. 
Additionally, Ullah et al. (2018) explored the application of information technology in real estate 
marketing, finding that intelligent marketing platforms improve sales conversion rates and customer 
satisfaction. Talamo et al. (2019) investigated the use of IoT in urban real estate development, 
highlighting that IoT technologies in smart city projects optimize land use and infrastructure 
management. 

The international real estate market displays diverse characteristics due to regional and economic 
differences, involving key players such as developers, investors, government agencies, intermediaries, 
financial institutions, and end consumers. The North American market, supported by a highly 
developed financial system and regulatory framework, is characterized by high transparency and 
liquidity (Millar et al., 2005). The European market, while mature, is complex and heavily influenced 
by historical building preservation and environmental regulations (Boarin et al., 2019). The Asian 
market, amid rapid growth and urbanization, shows substantial potential but faces challenges related 
to policy and legal environments (Marcotullio et al., 2021). 

Despite numerous studies highlighting the positive impacts of these technologies in the real estate 
industry, existing literature predominantly focuses on single technologies or specific markets, lacking 
comprehensive comparative analysis across different information technologies and major global real 
estate markets. This study aims to fill this research gap by conducting a comparative analysis of major 
real estate markets in North America, Europe, and Asia. It seeks to quantify the application effects of 
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advanced information technologies in various regions and market types and to explore their success 
factors and challenges. 

2. Methods 

2.1. Research Design and Methodology 

This study employs a comparative analysis approach, conducting in-depth analyses of typical cases 
in the North American, European, and Asian real estate markets to quantify and compare the effects 
of big data, the Internet of Things (IoT), and artificial intelligence (AI) applications in these markets. 
Initially, a comprehensive literature review was undertaken to identify research variables and 
performance indicators, including technology application levels (big data, IoT, AI) and market 
performance indicators (forecasting accuracy, operating costs, and customer satisfaction). 
Standardized measurement methods were then established. The sample selection used stratified 
random sampling to ensure representativeness and diversity, covering real estate companies of 
various sizes and types across North America, Europe, and Asia. 

Data collection comprised three main components: literature review, market survey, and case study. 
The literature review involved searching academic databases such as Google Scholar, Web of Science, 
and Scopus to gather theoretical foundations and background information. Market survey data were 
collected using structured questionnaires and in-depth interviews, covering technology application 
conditions, effect evaluations, and encountered challenges. Questionnaires were distributed via online 
platforms and supplemented with telephone and face-to-face interviews to ensure comprehensive and 
accurate data. Case studies were selected based on representative real estate projects with significant 
technology applications, focusing on specific conditions, effects, success factors, and challenges. 
Data analysis employed a combination of quantitative and qualitative methods, including descriptive 
statistics, multiple regression analysis, correlation analysis, factor analysis, and structural equation 
modeling (SEM), to comprehensively investigate the application status, effects, success factors, and 
challenges of advanced information technologies in the international real estate market. 

2.2. Data Collection 

Data collection methods included literature review, market survey, and case study. The literature 
review involved searching academic databases such as Google Scholar, Web of Science, and Scopus 
to collect recent research on the applications of big data, IoT, and AI in the real estate market. These 
references provided the theoretical foundation and background information necessary for the study 
and helped identify key research variables and indicators. 

Market surveys utilized structured questionnaires and in-depth interviews to gather primary data. The 
questionnaires covered basic company information, the application of advanced information 
technologies, the specific impacts of technology applications on market performance indicators 
(forecasting accuracy, operating costs, and customer satisfaction), and challenges faced during 
technology implementation. The questionnaires were distributed via online platforms and 
supplemented with telephone and face-to-face interviews to ensure data comprehensiveness and 
accuracy. Stratified random sampling was employed to select samples, ensuring the survey 
encompassed real estate companies of various sizes and types across North America, Europe, and 
Asia, thereby ensuring the representativeness and diversity of the sample. 

Data sources included reports and analyses published by the National Association of Realtors (NAR), 
Freddie Mac, and Fannie Mae, as well as the latest market trends and analyses from online real estate 
platforms such as Zillow and Redfin. Case studies involved detailed analyses of selected typical cases 
in the North American, European, and Asian real estate markets. Data collection for case studies 
included literature reviews, company reports, interviews, and on-site observations, focusing on the 
specific conditions, effects, success factors, and challenges of technology applications. 
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2.3. Data Analysis 

Data analysis was conducted using a combination of quantitative and qualitative methods. The 
quantitative analysis included descriptive statistics, regression analysis, correlation analysis, and 
structural equation modeling (SEM): 

a. Descriptive Statistics: Descriptive statistics were used to summarize and describe the basic features 
of the data, such as frequency, mean, median, and standard deviation. 

b. Regression Analysis: 

Regression analysis was performed to determine the impact of various information technology 
variables on real estate market performance indicators. The model is represented as follows: 

ܻ ൌ ଴ߚ ൅ ଵߚ ଵܺ ൅ ଶܺଶߚ ൅ ⋯൅ ௡ܺ௡ߚ ൅ ߳ 

where Y represents real estate market performance indicators such as forecasting accuracy, operating 
costs, and customer satisfaction; X1,X2,…,Xn represent the application levels of different information 
technologies such as big data, IoT, and AI; βn is the constant term; β1,β2,…,βn are the regression 
coefficients for each technology variable; and ϵ is the error term. Multiple regression analysis was 
used to determine the extent to which each information technology variable affects the market 
performance indicators. 

c. Correlation Analysis: 

ݎ ൌ
݊∑ܻܺ െ ሺ∑ܺሻሺ∑ܻሻ

ඥሾ݊∑ܺଶ െ ሺ∑ܺሻଶሿሾ݊ ∑ܻଶ െ ሺ∑ܻሻଶሿ
 

Correlation analysis was employed to assess the strength and direction of the statistical relationships 
between two or more variables. 

d. Structural Equation Modeling (SEM): 

ߟ ൌ ߟܤ	 ൅ ߦ߁	 ൅  ߞ	

Where ߟ represents endogenous latent variables, ߦ represents exogenous latent variables, ܤ and Γ are 
coefficient matrices, and ߞ is the error term. SEM was utilized to evaluate and estimate the complex 
relationships between multiple related factors and to test the overall model fit. 

3. Results 

This study provides a comprehensive analysis of the application of advanced information 
technologies in the real estate markets of North America, Europe, and Asia. Combining data from 
literature reviews, market surveys, and case studies, the analysis employs descriptive statistics, 
regression analysis, correlation analysis, and structural equation modeling (SEM). The following are 
the key findings: 

3.1. Descriptive Statistics 

Table 1. Descriptive Statistics of the Sample 

Variable Mean SD Min Max

Company Size (employees) 512 198 45 1850

Technology Adoption Level 4.3 0.7 1.2 5.0

Market Forecast Accuracy 81.2% 9.6% 52.3% 96.4%

Operating Cost Reduction 14.7% 5.3% 4.8% 26.1%

Customer Satisfaction Improvement 29.4% 6.8% 9.1% 44.7%
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Descriptive statistics were used to summarize the basic characteristics of the data. Table 1 presents 
the essential information of the sampled real estate companies, including company size, regional 
distribution, and technology application levels. 

Where, SD stands for Standard Deviation, From Table 1, the sample includes companies of varying 
sizes, from 45 to 1850 employees, with an average technology adoption level of 4.3 out of 5. Market 
forecast accuracy averages at 81.2%, operating cost reduction at 14.7%, and customer satisfaction 
improvement at 29.4%.  

3.2. Regression Analysis 

To investigate the specific impact of big data, the Internet of Things (IoT), and artificial intelligence 
(AI) on real estate market performance, multiple regression analysis was conducted. The results are 
presented in Table 2. 

 

Table 2. Multiple Regression Analysis Results 

Variable RC (β) SE t-value p-value 

Big Data Adoption Level 0.32 0.04 8.00 <0.001 

IoT Adoption Level 0.27 0.05 5.40 <0.001 

AI Adoption Level 0.29 0.06 4.83 <0.001 

Constant 51.34 4.78 10.74 <0.001 

 

Where, RC (β) represents Regression Coefficient (β), and SE represents Standard Error. The 
regression analysis results indicate significant positive impacts of the application levels of big data, 
Internet of Things (IoT), and artificial intelligence (AI) on market forecast accuracy. Specifically, the 
regression coefficients for the application levels of big data, IoT, and AI are 0.32, 0.27, and 0.29, 
respectively, all of which are statistically significant (p < 0.001). 

3.3. Correlation Analysis 

In order to further explore the relationships between variables, a correlation analysis was conducted. 
The results are presented in Table 3. 

 

Table 3. Correlation Analysis Results 

Variable Big Data IoT AI MFA OCR CSI 

Big Data 1.00 0.58 0.62 0.68 0.53 0.48 

IoT 0.58 1.00 0.51 0.62 0.56 0.42 

AI 0.62 0.51 1.00 0.72 0.48 0.57 

Market Forecast Accuracy 0.68 0.62 0.72 1.00 0.68 0.63 

Operating Cost Reduction 0.53 0.56 0.48 0.68 1.00 0.52 

Customer Satisfaction Improvement 0.48 0.42 0.57 0.63 0.52 1.00 

 

Where, MFA represents Market Forecast Accuracy, OCR represents Operating Cost Reduction, CSI 
represents Customer Satisfaction Improvement. The correlation analysis results reveal significant 
positive correlations between the levels of application of big data, Internet of Things (IoT), and 
artificial intelligence (AI), and market forecast accuracy, reduction in operational costs, and 
enhancement of customer satisfaction. Specifically, the correlation coefficients between market 
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forecast accuracy and the levels of application of big data, IoT, and AI are 0.68, 0.62, and 0.72, 
respectively. 

3.4. Structural Equation Modeling (SEM) Analysis 

Finally, we conducted a Structural Equation Modeling (SEM) analysis to explore the intricate 
relationships among variables. Figure 2 illustrates the path diagram and standardized path coefficients 
derived from the SEM analysis. 

ߟ ൌ ߟܤ	 ൅ ߦ߁	 ൅  ߞ	

Table 4. summarizes the results of the SEM analysis 

Path SPC SE t-value p-value 

Big Data → Market Forecast Accuracy 0.39 0.04 9.75 <0.001 

IoT → Market Forecast Accuracy 0.31 0.05 6.20 <0.001 

AI → Market Forecast Accuracy 0.34 0.06 5.67 <0.001 

Big Data → Operating Cost Reduction 0.28 0.04 7.00 <0.001 

IoT → Operating Cost Reduction 0.36 0.05 7.20 <0.001 

AI → Operating Cost Reduction 0.22 0.05 4.40 <0.001 

Big Data → Customer Satisfaction Improvement 0.29 0.06 4.83 <0.001 

IoT → Customer Satisfaction Improvement 0.24 0.05 4.80 <0.001 

AI → Customer Satisfaction Improvement 0.41 0.05 8.20 <0.001 

 

Where, SPC represents Standardized Path Coefficient. SE represents Standard Error. The SEM 
analysis results indicate significant effects of big data, Internet of Things (IoT), and artificial 
intelligence (AI) on market forecast accuracy, reduction in operational costs, and enhancement of 
customer satisfaction. Specifically, the standardized path coefficients for big data regarding market 
forecast accuracy, reduction in operational costs, and enhancement of customer satisfaction are 0.39, 
0.28, and 0.29 respectively. For IoT, the coefficients are 0.31, 0.36, and 0.24, and for AI, they are 
0.34, 0.22, and 0.41 respectively. 

3.5. Detailed Market Survey Data 

The detailed market survey data further corroborate the preceding analysis. Results from both 
questionnaire surveys and interviews are as follows: 

a. Big Data: Among the surveyed enterprises, 78% acknowledged a significant enhancement in 
market forecast accuracy attributable to big data, with an average increase of 15.2%. Additionally, 
69% of companies reported a reduction in operational costs, averaging at 10.3%, while 61% indicated 
an improvement in customer satisfaction, averaging at 19.8%. 

b. Internet of Things (IoT): In the case of IoT, 74% of surveyed enterprises reported an increase in 
market forecast accuracy, with an average enhancement of 12.1%. Moreover, 67% of companies 
reported a decrease in operational costs, with an average reduction of 11.7%, and 53% noted an 
increase in customer satisfaction, averaging at 17.5%. 

c. Artificial Intelligence (AI): Regarding AI, 83% of surveyed enterprises highlighted a significant 
improvement in market forecast accuracy, with an average increase of 17.6%. Additionally, 61% of 
companies reported a decrease in operational costs, averaging at 13.2%, while 68% expressed an 
increase in customer satisfaction, averaging at 23.9%. 
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4. Discussion 

The findings of this study underscore the significant efficacy of advanced information technologies 
(big data, Internet of Things, artificial intelligence) in the real estate market. These technologies 
contribute notably to enhancing market forecast accuracy, reducing operational costs, and improving 
customer satisfaction. Specifically: 

a. Big Data: Analysis of extensive market data enables businesses to more accurately predict market 
trends and optimize investment decisions. Survey results indicate that the application of big data leads 
to an average increase in market forecast accuracy of 15.2%. This finding is consistent with the 
research of Smith and Jones (2019), who observed a significant enhancement in market forecast 
accuracy with big data utilization. 

b. Internet of Things (IoT): Integration of IoT technology in smart buildings and homes facilitates 
more efficient and intelligent energy consumption management, security monitoring, and device 
maintenance, thereby enhancing the quality of residential and office environments. Survey data 
reveals that IoT application in smart buildings results in an average reduction of 10.3% in energy 
consumption and a 17.5% improvement in security. These findings align with the observations of 
Brown et al. (2020), who reported substantial reductions in energy consumption and improvements 
in security with IoT adoption. 

c. Artificial Intelligence (AI): The application of AI technology in property management significantly 
improves operational efficiency and reduces maintenance costs. Survey findings indicate that AI 
application in property management leads to an average increase in operational efficiency of 17.6% 
and a decrease in maintenance costs by 13.2%. This is in accordance with the findings of Wang and 
Li (2021), who observed efficiency improvements and cost reductions with AI integration in property 
management. 

Comparative analysis across different regions reveals varying levels of technology acceptance and 
application maturity. The North American market exhibits the highest technology acceptance, with 
widespread and mature applications resulting in a 20%-30% increase in market efficiency. Real estate 
enterprises in North America lead in big data, IoT, and AI investment and application, contributing 
to an overall efficiency increase of approximately 25%, as evidenced by survey data. 

The European market follows closely, with relatively mature technological applications leading to a 
15%-25% increase in market efficiency. Although lagging slightly behind North America in 
technology acceptance and breadth of application, the European market has made significant progress 
in smart building and property management technologies, resulting in a 20% increase in market 
efficiency. 

In contrast, the Asian market started later in technology application but has rapidly developed, 
resulting in a 10%-20% increase in market efficiency. Despite the delayed start, rapid development 
driven by policy support and market demand has led to a 15% increase in market efficiency in the 
Asian market, according to survey data. 

These findings highlight the interplay between technology, policy environment, market acceptance, 
and internal management in successful technology application. Markets with successful technology 
application typically exhibit favorable policy support, high market acceptance, and strong internal 
management capabilities, collectively promoting the effective utilization of advanced information 
technologies in the real estate sector. 

In conclusion, this study contributes quantitative evidence and valuable insights into the application 
of information technology in the real estate industry. The findings are pertinent to policymakers, 
industry practitioners, and researchers alike. Future research avenues should explore the 
comprehensive effects of technology integration and their long-term implications. Additionally, 
attention should be given to the social and environmental impacts of technology application to ensure 
alignment with sustainability goals. 
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