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Abstract: This study explores optimization techniques in real estate investment portfolios,
focusing on balancing risk and return through diversification, sustainability, and technology
integration. By analyzing responses from 104 participants across different demographic groups,
the research examines how factors such as age, gender, education, and occupation influence the
adoption of strategies like Al-driven decision-making, ESG considerations, and corporate
governance. The findings reveal that while traditional optimization techniques remain essential,
there is growing acceptance of advanced tools and sustainable practices. The study emphasizes
the importance of a holistic approach to portfolio management, combining financial
performance with ethical and environmental considerations. Future research can further
investigate emerging technologies and global regulatory impacts on real estate investments.
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INTRODUCTION

Optimizing real estate investment portfolios is a crucial aspect of financial planning and
wealth management, especially in dynamic market conditions. Portfolio optimization in real
estate involves balancing risk and return by diversifying assets to maximize gains while
minimizing potential losses. Traditional optimization techniques, such as Modern Portfolio
Theory (MPT), have been widely adopted in real estate investment, but recent developments in
artificial intelligence, sustainability, and corporate governance are shaping new strategies for
real estate portfolio management. This paper examines various optimization techniques in real
estate investment portfolios through a quantitative approach, incorporating insights from
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corporate governance, sustainability, artificial intelligence, and asset allocation in emerging
markets.

Artificial intelligence (AI) has emerged as a vital tool in enhancing decision-making in
real estate investments. Al models enable investors to analyze historical data, identify patterns,
and predict future market trends with improved accuracy. Adebiyi et al. (2022) developed an
Al model that uses historical stock price data to optimize investment portfolios. Their approach
allows investors to achieve an optimal mix of assets by minimizing risk and maximizing returns,
which can be highly beneficial for real estate investors looking to diversify across multiple
property types and regions. In a real estate context, Al can enhance forecasting models, enabling
investors to make data-driven decisions about property acquisitions, leasing strategies, and
market entry timing.

The role of sustainability in real estate investment has gained significant traction due to
climate change concerns. Investors are increasingly considering environmental, social, and
governance (ESG) factors when building portfolios (Prasetyani et al., 2023). Alam et al. (2024)
explored how climate change-induced initiatives influence investor perceptions, especially in
emerging markets such as Malaysia. Their research highlights that investors are becoming more
attuned to the risks posed by climate change and are rewarding companies that implement
sustainable practices. Real estate investments are not exempt from these concerns, as the energy
efficiency and environmental impact of properties can influence both property values and long-
term returns. Incorporating sustainability metrics into portfolio optimization can help investors
align with global sustainability goals while reducing potential regulatory risks.

Corporate governance plays a significant role in determining the cost of equity and the
overall risk profile of real estate investments (Ferdiansyah et al., 2023). Ali et al. (2019) studied
the impact of corporate governance on the cost of equity and found that strong governance
mechanisms reduce information asymmetry and lower the cost of capital. This finding is
particularly relevant for real estate investment trusts (REITs) and large-scale real estate
developments that rely heavily on equity financing. Barros et al. (2021) further argued that
effective corporate governance mechanisms create value for companies by mitigating agency
problems and ensuring better management of investor funds. In the context of real estate,
corporate governance practices can enhance investor confidence and improve portfolio
performance by fostering transparency and accountability in real estate firms.

Real estate development is inherently uncertain, and flexibility in decision-making is
essential for optimizing outcomes. Ayodele and Olaleye (2021) investigated how flexibility in
decision pathways can help manage uncertainties in property development, particularly in
emerging markets. Their research emphasizes the importance of adaptive strategies that allow
developers to respond to market fluctuations, regulatory changes, and unforeseen economic
conditions. In a portfolio optimization framework, flexibility can be incorporated by selecting
assets that offer options for redevelopment or sale, thus reducing the overall risk exposure of
the portfolio.

Asset allocation is another critical factor in optimizing real estate investment portfolios.
Ekemode and Olaleye (2020) analyzed asset allocation practices of institutional investors in
developing economies and found that a diversified approach across property types and regions
can enhance portfolio performance. Their study underscores the importance of geographical
diversification, which helps mitigate region-specific risks such as regulatory changes or
economic downturns. For institutional investors managing large portfolios, such as pension
funds or insurance companies, allocating assets across different property sectors (e.g.,
residential, commercial, industrial) can balance risk and return more effectively.

Technological advancements are reshaping the landscape of real estate valuation and
investment. Despotovic et al. (2023) demonstrated how deep learning techniques can be
leveraged to improve automated real estate valuations. Their research introduced comparative
judgments and deep learning models to enhance the accuracy of property valuations, which is
crucial for making informed investment decisions. In the context of portfolio optimization,
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more accurate valuations can lead to better asset selection and risk management, allowing
investors to adjust their portfolios in response to changing market conditions.

METHOD

The methodology for this research aims to examine the optimization techniques used in
real estate investment portfolios, focusing on key factors such as sustainability practices,
corporate governance, and the integration of technology. This study utilizes a quantitative
research approach to analyze the significance of these factors across various demographic
groups, including income, age, gender, education, and occupation. The data was collected
through structured surveys administered to a sample of 104 respondents involved in real estate
investments. The survey included questions designed to gauge the respondents' perceptions,
strategies, and practices related to portfolio optimization, specifically in the context of risk
management, diversification, and the adoption of advanced tools such as artificial intelligence
(Al) and sustainable investment principles.

The survey responses were analyzed using descriptive statistics to understand the
demographic distribution and inferential statistics, including ANOVA (Analysis of Variance),
to examine whether there are significant differences in perceptions and practices based on
demographic factors. The ANOVA test helped identify variations across different groups,
allowing for a deeper understanding of how education, occupation, and other factors influence
the integration of sustainability, governance, and technology in real estate portfolio
optimization.

Research Objectives

a. To analyze the effectiveness of various real estate investment portfolio optimization
techniques in balancing risk and return.

b. To examine the role of diversification and Al tools in enhancing decision-making in real
estate investments.

c. To investigate the importance of Environmental, Social, and Governance (ESG) factors in
real estate investment decisions.

d. To explore the impact of demographic factors, such as income, age, education, and
occupation, on the adoption of optimization strategies in real estate portfolios.

e. To understand the perception of corporate governance in influencing investment decisions
related to real estate.

f. To assess the role of technology in shaping investment strategies and decision-making
processes in real estate.

Research Hypotheses

HI1: There is a significant difference in the perception of the effectiveness of real estate
optimization techniques across different age groups.

H2: Diversification as a portfolio optimization strategy is significantly influenced by the gender
of the investor.

H3: The use of Al tools for decision-making in real estate investments varies significantly based
on the educational background of the respondents.

H4: There is a significant difference in the adoption of sustainability practices across different
occupations.

H5: Corporate governance factors have a significant influence on investment decisions in real
estate portfolios.

H6: Technology adoption in real estate investment decision-making does not significantly differ
across various demographic factors.

This methodology aims to provide a structured and data-driven approach to understanding
the various factors that contribute to the optimization of real estate investment portfolios. The
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use of ANOVA enables the identification of patterns and differences across groups, which can
help investors, advisors, and policymakers develop more targeted strategies that cater to diverse
investor needs and market conditions.

RESULT AND DISCUSSION

The demographic profile of respondents, as outlined in Table 1, provides insight into the
characteristics of participants involved in the study on real estate investment portfolio
optimization. A total of 104 respondents were surveyed, with the distribution segmented across
various demographic parameters such as income, age, gender, education, and occupation.

In terms of income, the majority of respondents (41.3%) reported earning between 50,000
and 1 lakh, followed by 22.1% earning more than 10 lakh. A smaller percentage (19.2%)
reported earnings between 1 lakh and 5 lakh, while 17.3% fell within the 5 lakh to 10 lakh
range. This income distribution suggests that the sample encompasses individuals from diverse
economic backgrounds, which may influence their investment decisions and risk tolerance in
real estate portfolios.

Table 1: Demographic profile of responded
Frequency  Percentage

Income 50K -1 lakh 43 41.3
1 lakh — 5 lakh 20 19.2
5 lakh — 10 LAKH 18 17.3
4More than 10 lakh 23 22.1
Total 104 100.0
Age 18-25 87 83.7
25-30 12 11.5
30-40 1 1.0
40-50 4 3.8
Total 104 100.0
Gender Male 78 75.0
Female 26 25.0
Total 104 100.0
Education SSC 7 6.7
HSC 15 14.4
uG 60 57.7
PG 13 12.5
Others 9 8.7
Total 104 100.0
Occupation | Farmer 11 10.6
Business Man 37 35.6
Employee 18 17.3
Others 38 36.5
Total 104 100.0

The age distribution indicates that a significant portion of respondents (83.7%) were
young adults aged between 18 and 25, with fewer participants in the 25-30 (11.5%), 30-40
(1.0%), and 40-50 (3.8%) age brackets. This age skew towards younger individuals might
reflect a demographic group that is in the early stages of investment planning or building
financial literacy in real estate. Regarding gender, the sample consisted of 75% male and 25%
female participants, highlighting a predominant male representation. This gender imbalance
could be indicative of greater male participation or interest in real estate investment, although
it also raises questions about the need for more inclusive engagement across genders.
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Educationally, the majority of respondents (57.7%) had completed undergraduate (UG)
studies, while a smaller percentage had postgraduate (PG) degrees (12.5%). Respondents with
secondary school certificates (SSC) and higher secondary certificates (HSC) accounted for
6.7% and 14.4%, respectively, with 8.7% classified under "Others." This educational
background suggests that most participants are well-educated, which might correlate with a
better understanding of investment concepts.

Finally, in terms of occupation, there was a diverse mix, with 35.6% identifying as
business owners, 36.5% categorized under "Others," 17.3% as employees, and 10.6% as
farmers. The variety in occupations reflects the different perspectives and investment strategies
that respondents may bring to real estate investment, further enriching the analysis of
optimization techniques across varied backgrounds.

Table 2 ANOVA Age and Factors

Sum of Mean
Squares  df Square F Sig.
Effectiveness Between Groups 1.846 1 1.846 2.140 .147
Within Groups  88.000 102 .863
Total 89.846 103
Diversification Between Groups .462 1 462 2.354 .128
Within Groups  20.000 102 196
Total 20.462 103
Decision Between Groups .205 1 205 857 357
Support Within Groups 24.410 102 239
Total 24.615 103
Responsible  Between Groups .080 1 .080 490 486
Investing Within Groups  16.679 102 164
Total 16.760 103

Table 2 presents the results of an ANOVA (Analysis of Variance) test examining the
relationship between respondents' age and several factors related to real estate investment
portfolio optimization. The analysis explores whether age significantly affects how respondents
perceive and use different investment techniques, including risk management, diversification,
Al tools, and ESG (Environmental, Social, and Governance) factors. The first row analyzes the
effectiveness of techniques in balancing risk and return across different age groups. The
ANOVA results show an F-value of 2.140 and a significance level (p-value) of 0.147. Since the
p-value is greater than the common threshold of 0.05, there is no statistically significant
difference between age groups regarding their perception of how effective these techniques are
in balancing risk and return.

The second row examines the use of diversification as a strategy in portfolio optimization.
The F-value is 2.354, and the p-value is 0.128. Similar to the first factor, the p-value exceeds
0.05, indicating that there is no significant variation between age groups in terms of their use
of diversification as an investment strategy. This suggests that diversification is a strategy
consistently applied across different age demographics. For the use of Al tools in real estate
investment decision-making, the ANOVA results show an F-value of 0.857 and a p-value of
0.357. Again, the p-value is above 0.05, suggesting that age does not significantly influence
whether respondents use Al tools to enhance their investment decisions. This implies that the
adoption of Al in real estate investment is not limited to a specific age group, indicating a broad
acceptance or awareness of Al tools across different demographics.

The final factor assesses the consideration of ESG factors in investment decisions. The
F-value is 0.490, with a p-value of 0.486, which is also above 0.05. This result indicates no
significant difference between age groups regarding the integration of ESG factors into their
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investment decisions. This could suggest a general recognition of the importance of
sustainability and ethical considerations across all age groups in real estate investing.

Overall, the results of Table 2 indicate that age does not significantly impact how
respondents view or utilize these key strategies in real estate portfolio optimization. This lack
of variation across age groups may suggest that these techniques and considerations are broadly
accepted and applied by investors, regardless of their age, reflecting a universal approach to
optimizing real estate portfolios.

Table 3 ANOVA Gender and Factors
Sum of Squaresdf Mean Square F Sig.

Effectiveness Between Groups 11.329 3 3.776 4.810 .004
Within Groups 78.517 100 .785
Total 89.846 103

Diversification Between Groups 2.809 3 .936 5.305 .002
Within Groups 17.652 100 .177
Total 20.462 103

Decision Support Between Groups .466 3 .155 .643 589
Within Groups 24.149 100 .241
Total 24.615 103

Responsible Investing Between Groups 2.012 3 .671 4.549 .005
Within Groups 14.747 100 .147
Total 16.760 103

Table 3 presents the results of an ANOVA (Analysis of Variance) test analyzing the
relationship between gender and key factors related to real estate investment portfolio
optimization. The table evaluates whether there are significant differences in how male and
female respondents perceive and apply various investment strategies, including risk
management, diversification, the use of Al tools, and the consideration of Environmental,
Social, and Governance (ESG) factors.

The first row examines the effectiveness of techniques in balancing risk and return across
gender groups. The ANOVA results show an F-value of 4.810 and a significance level (p-value)
of 0.004. Since the p-value is less than 0.05, it indicates a statistically significant difference
between male and female respondents regarding how they perceive the effectiveness of risk
management and return-balancing techniques. This suggests that gender plays a role in how
these strategies are viewed, with potential differences in risk tolerance or investment
preferences between men and women.

The second row investigates the use of diversification as a strategy in portfolio
optimization. The F-value is 5.305, and the p-value is 0.002, which is also below 0.05. This
result indicates a significant difference between genders in their use of diversification strategies.
This could imply that male and female investors might prioritize diversification differently or
have varying approaches to spreading risk across multiple assets in their real estate portfolios.

For the use of Al tools in real estate investment decision-making, the ANOVA results show
an F-value of 0.643 and a p-value of 0.589. The p-value is greater than 0.05, suggesting that
there is no significant variation between genders in terms of adopting Al tools for investment
decision-making. This result implies that both male and female respondents are equally likely
(or unlikely) to use Al in their real estate investments, reflecting a consistent level of
technological adoption across genders.

The final factor explores the consideration of ESG factors in investment decisions. The F-
value is 4.549, with a p-value of 0.005, which is below the 0.05 threshold. This indicates a
significant difference between male and female respondents regarding the incorporation of ESG
factors into their investment strategies. This finding suggests that there may be gender-specific
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attitudes towards sustainability and ethical considerations, with one gender potentially placing
more emphasis on ESG criteria than the other.

Overall, the results of Table 3 highlight that gender significantly influences perceptions of
risk management effectiveness, the use of diversification strategies, and the importance of ESG
factors in real estate investment. However, there is no significant gender difference in the use
of Al tools for decision-making. These insights can help real estate firms and financial planners
develop more tailored approaches to portfolio optimization that address the varying preferences
and behaviours of male and female investors.

Table 4 ANOVA Education and Factors
Sum of Squaresdf Mean Square F Sig.

Green Practices Between Groups 7.284 3 2428 2.543 .061
Within Groups 93.588 98 .955
Total 100.873 101

Governance Evaluation  Between Groups 1.299 3 433 1.864 .141
Within Groups 23.230 100 .232
Total 24.529 103

Investment Impact Between Groups 1.492 3 .497 900 .444
Within Groups 55.267 100 .553
Total 56.760 103

investment decisions Between Groups 1.293 3 431 528 .664
Within Groups 81.621 100 .816
Total 82.913 103

Table 4 presents the results of an ANOVA (Analysis of Variance) test exploring the
relationship between respondents' educational backgrounds and their engagement with various
aspects of real estate investment, including sustainability practices, corporate governance
considerations, and the impact of technology on investment decisions. The analysis aims to
determine if education level significantly influences how respondents incorporate these factors
into their real estate investment strategies.

The first row examines the incorporation of sustainability practices in real estate
investments across different educational backgrounds. The F-value is 2.543, with a significance
level (p-value) of 0.061. Although the p-value is slightly above the common threshold of 0.05,
it suggests a marginally significant difference, indicating that education may have a moderate
influence on the adoption of sustainability practices. This implies that individuals with different
educational backgrounds might approach sustainability in real estate investment differently,
potentially reflecting variations in awareness or emphasis on environmental and social
considerations.

The second row analyzes whether respondents assess corporate governance factors when
investing in real estate-related companies such as REITs or developers. The ANOVA results
show an F-value of 1.864 and a p-value of 0.141, which is greater than 0.05. This indicates that
there is no statistically significant difference across educational levels in considering corporate
governance factors. This result suggests that investors, regardless of their education, might
uniformly recognize the importance of corporate governance in making informed investment
decisions.

The third row assesses how corporate governance influences respondents' investment
decisions. The F-value is 0.900, with a p-value of 0.444, indicating no significant differences
across educational backgrounds. This consistency suggests that education does not play a
significant role in how investors perceive the impact of corporate governance on their
investment strategies, highlighting a general consensus on the importance of governance
practices across various education levels.
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The final row evaluates how technologies have impacted investment decisions across
educational levels. The ANOVA results show an F-value of 0.528 and a p-value of 0.664,
indicating no significant differences. This finding implies that the impact of technological
advancements on real estate investment decision-making is perceived similarly across
respondents, regardless of their education. This may suggest widespread adoption and
awareness of technology-driven tools in the real estate sector, cutting across different
educational backgrounds.

Overall, the results from Table 4 indicate that education level does not significantly
influence respondents' engagement with corporate governance and technology in real estate
investment. However, there is a marginally significant difference in the adoption of
sustainability practices, suggesting that educational background may play a role in shaping
attitudes towards sustainable investment strategies. These insights can help real estate firms and
educators identify areas where additional training or awareness might be beneficial, particularly
in promoting sustainable investment practices.

Table 5 ANOVA Occupation and Factors
Sum of Squaresdf Mean Square F Sig.

Green Initiatives Between Groups 2.558 1 2.558 2.602 .110
Within Groups 98.315 100 .983
Total 100.873 101

Governance Review Between Groups .080 1 .080 334 564
Within Groups 24.449 102 .240
Total 24.529 103

Decision Impact Between Groups .080 1 .080 144 705
Within Groups 56.679 102 .556
Total 56.760 103

Tech Adoption Between Groups .029 1 .029 035 .851
Within Groups 82.885 102 .813
Total 82.913 103

Table 5 presents the results of an ANOVA (Analysis of Variance) test to determine
whether occupation influences respondents' engagement with various factors in real estate
investment, including sustainability practices, corporate governance, and the impact of
technology on investment decisions. This analysis explores whether there are significant
differences in how people from different occupational backgrounds approach these aspects of
real estate investment.

The first row assesses the incorporation of sustainability practices in real estate
investments based on occupation. The ANOVA results show an F-value of 2.602 and a p-value
of 0.110, which is above the threshold of 0.05. This indicates that there is no statistically
significant difference in the adoption of sustainability practices across different occupations.
Thus, regardless of whether respondents are farmers, businesspeople, employees, or from other
occupations, their engagement with sustainability in real estate investment appears to be similar.
This result suggests a general awareness and consideration of sustainability practices across
various occupational groups.

The second row examines the assessment of corporate governance factors when investing
in real estate-related companies, such as REITs or developers, across different occupations. The
F-value is 0.334, and the p-value is 0.564, which is significantly higher than 0.05. This indicates
no significant difference between occupational groups regarding the importance of corporate
governance in their investment decisions. This result suggests that recognizing the role of
corporate governance in investment decisions is a common practice among respondents,
irrespective of their job roles.
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The third row analyzes how corporate governance influences respondents' investment
decisions across different occupations. The F-value of 0.144 and a p-value of 0.705 indicate no
significant differences between occupational groups. This consistency across occupations
suggests a shared understanding of the importance of corporate governance practices,
reinforcing its value as a standard consideration in real estate investments.

The final row assesses the impact of technology on investment decisions across various
occupational backgrounds. The ANOVA results reveal an F-value of 0.035 and a p-value of
0.851, showing no statistically significant differences between groups. This implies that
respondents, regardless of occupation, perceive the role of technology in investment decision-
making similarly. The widespread adoption of technology-driven tools across different job roles
may reflect a common trend in the real estate sector.

Overall, the results from Table 5 indicate that occupation does not significantly influence
respondents' engagement with sustainability practices, corporate governance, or technology in
real estate investment. These findings suggest a broad consensus across different occupational
backgrounds regarding these factors, highlighting their universal relevance in real estate
investment strategies. This uniformity can help real estate companies and advisors develop
strategies that cater to a diverse range of clients, knowing that key aspects such as sustainability,
governance, and technology are widely acknowledged across different job sectors.

CONCLUSION

The research highlights the critical role of various optimization techniques in enhancing
real estate investment portfolios. The findings suggest that traditional strategies, such as
diversification and risk management, remain fundamental, while the integration of advanced
tools like artificial intelligence (Al) and sustainability metrics are gaining traction. The analysis
showed that demographic factors, including age, gender, education, and occupation, influence
the adoption and perception of these strategies, though some factors, such as the use of
technology, exhibit a more universal acceptance across groups. This indicates a broad
acknowledgment of the importance of data-driven and tech-enhanced approaches in modern
real estate investment.

Corporate governance emerged as a vital consideration, particularly in real estate
investment trusts (REITs) and large-scale developments, where transparency and accountability
can significantly affect investor confidence and portfolio performance. Furthermore, the
emphasis on Environmental, Social, and Governance (ESG) factors reflects a growing
awareness of sustainability and its impact on long-term investment returns. The study
underscores the need for a holistic approach to real estate portfolio optimization, which balances
financial performance with ethical, environmental, and governance considerations.

Future Scope and Global Impact

Future research can expand on this study by exploring the impact of emerging
technologies, such as blockchain and the Internet of Things (IoT), on real estate investment
strategies. Additionally, longitudinal studies that track changes in investor behavior over time,
especially in response to global economic shifts, can provide deeper insights into how portfolios
can be optimized under varying market conditions. Investigating the influence of government
regulations and incentives for sustainable practices across different countries can also offer a
more comprehensive understanding of the global real estate market.

The global impact of effective real estate investment portfolio optimization is substantial.
With the increasing focus on sustainable and responsible investing, there is potential for real
estate markets worldwide to align with broader sustainability goals, reducing carbon footprints
and promoting energy-efficient developments. Moreover, the integration of advanced
technologies can foster greater efficiency, transparency, and accuracy in real estate transactions,
benefitting investors, developers, and stakeholders globally. As these trends continue to evolve,
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adopting a more adaptive and tech-savvy approach to real estate investment will likely be a key
driver of success across international markets.
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