The Value of Sustainable Property Management in Real Estate: Evidence from Hong Kong

Jianfu Shen*; Kwok Yuen Fan, Eddie C.M. Hui, Sik Man Ho
Department of Building and Real Estate, the Hong Kong Polytechnic University

Abstract:

This study investigates whether sustainability in property management is valued by property
buyers. Using a sample of 365,201 property transactions in Hong Kong from 2007 to 2021 and
based on a hedonic pricing model, we find that the environmental, social and governance (ESG)
performance of property management companies is positively associated with housing price;
and housing price drops if property management companies incur ESG related risk incidents.
The results are robust if the sample is restricted to transactions with repeated sales and a
location-based matching approach is used. Further analysis suggests that housing prices
increase with social and governance performance but not environmental performance of
property management companies. The negative effect of ESG accidents on property prices is
exaggerated if the accidents are reported by high reach media. Home buyers and non-local
buyers are more willing to pay a premium for sustainability in property management than
housing speculators and local buyers. Additional evidence suggests that ESG practices play a
more significant role in determining property value through lower risk rather than higher rents.
Taken together, this study provides evidence on the value of sustainable property management

in real estate.
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Introduction

There has been a growing awareness of environmental, social, and governance (ESG) issues
among firms, driven by a number of factors, including increased stakeholder pressure, changing
regulations, and a growing understanding of the importance of sustainability and responsible
business practices. Firms are recognizing that ESG issues can impact their long-term financial
performance and reputation, as well as their ability to attract and retain employees, customers,
and investors. However, whether ESG and sustainable practices in the business is valuable is
still debatable. Numerical studies suggest that corporate ESG (or corporate social responsibility;
CSR) performance is positively associated with corporate financial performance (Orlitzky et
al., 2003). However, some studies reveal that there are no relationships or even negative
relationship between the sustainability and corporate financial performance, probably because
sustainable practices are costly (Margolis, Elfenbein, and Walsh, 2009; Wang et al., 2016).
Most prior studies examine the impacts of sustainability on the corporations®. Although real
estate represents the largest asset class in the world, the studies on the value of sustainability
in real estate assets remain scant?. This study fills in this notable research gap by focusing
specifically on the value of sustainable activities in property management and its impact on

housing prices.

Property management services are critical for the successful operation and management of
high-rise residential buildings, especially those in the Asia. Property management companies
are responsible for regular inspections of the building's structure, elevators, and fire safety
systems, manage the flow of people and goods within the building, create a sense of community
by organizing social events, managing common areas such as clubs and handling issues or
disputes arising from residents, etc. Sustainable property management from property
management companies who place more concerns on environmental, social and governance,

can add value to residential users by ensuring the safety, comfort, and satisfaction, maintaining

! Another strand of literature explores the relationships between ESG/CSR and stock returns. The evidence on
whether ESG/CSR is associated with positive stock returns is also mixed (see, e.g., Hong and Kacperczyk, 2009;
Edmans, 2011; Dimson et al., 2015; Lins et al., 2017; Pastor et al., 2021; 2022; Pedersen et al., 2021)

2 The studies of sustainability in real estate focus on the effect of CSR/ESG on the performance of Real Estate
Investment Trusts (Eichholtz et al., 2012; Chiang et al., 2019; Feng and Wu, 2021) and the premium of green
buildings (e.g., Eichholtz et al., 2010). Our study differs from these studies as we investigate the value of
sustainable property management in real estate.



good building condition, and reducing the risk of accidents within the buildings®. Thus, it is
expected that sustainable property management adds value to residential properties. We test
this hypothesis based on a large volume of property transactions in Hong Kong where most of
residential buildings are managed by professional property management companies.

Based on a sample of 365,201 property transactions in Hong Kong from 2007 to 2021, this
study applies a hedonic pricing model to investigate whether responsible property management
is valued by housing buyers. We measure the sustainability of property management by the
ESG ratings of property management companies provided by MSCI, a leading ESG rating
agency, and the ESG risk accidents of property management companies provided by RepRisk.
The findings of this study can be summarized as follows. First, we find that housing prices
increase significantly with the ESG performance of property management companies and while
decrease significantly if property management companies incur ESG risk accidents. The results
are robust in the repeat-sale transactions sample and location-based matched transactions
samples. Second, the impacts of ESG factors of property management on housing prices are
more significantly in the governance and social performance but not environmental
performance of property management companies. The ESG risk accidents of property
management companies with high reach have more negative effects on housing price. Lastly,
we find that non-local buyers and home buyers are more likely to pay premium to the properties
managed by property management companies with strong ESG performance. Non-local buyers
and home buyers value responsible property management more than local buyers and
speculators, probably due to their risk aversion to avoid the loss of property value arising from
future ESG related accidents within the buildings. The association between ESG practices of

property management and property prices is derived from low risk rather than higher rents.

This study contributes to the understanding of the value of sustainability in the real estate.
Prior studies focus on the effects of CSR/ESG in the real estate investment companies (e.g.,
REITs) and the impacts of green features of buildings on property prices (Eichholtz et al., 2010;
Eichholtz et al., 2012; Chiang et al., 2019; Feng and Wu, 2021). This study explores the value

of sustainability from one type of important stakeholders in real estate — the companies that

3 We use “responsible property management” and “sustainable property management” interchangeably in this
study. There is no official definition of responsible property management. According to RICS (2021), responsible
business in the real estate management is to focus on the long-term sustainability and incorporate the ESG factors
into managing property and facilities.



provide property management service to residential users. This study is the first paper that

documents positive value of sustainable property management to property buyers.
Background, literature review and hypotheses development
Background

The densely populated development with confined developable areas in Hong Kong is
renowned globally. Under such characteristics, high-rise and compacted residential buildings
are constructed ubiquitously in HK, which vary from most of the foreign regions (especially
beyond Asian countries) that the residential flats constructed in detached or semi-detached
housing style (Gifford, 2007). Within the dwellings in multi-storey style, each homeowner
bears inescapable duty in the common space of the buildings. Yet, the repair and maintenance
in those areas are normally neglected by the property owners due to the exclusive features in
the common areas out of their private dwellings. The neglection of maintenance in public areas
is capable to depreciate property prices inside the building, and hence damage the private
interests of those building owners. “Tragedy of anti-commons” could be used to describe the
above phenomenon, it was defined and introduced by Heller (1998), describing the excessive
breakdown of property rights, leading to insufficient coordination in the public, which causes

loss to their assets and properties.

To prevent the existence of such a phenomenon and its negative impacts on the properties,
property management service thus becomes an essential component for residential buildings in
Hong Kong*. In Hong Kong, there are various guides and practices developed by recognized
professional bodies to specify the duties of property managers. According to the Hong Kong
Institute of Surveyors (2015), property managers are responsible for all services related to the
operation of the properties, security and cleaning service, repair and maintenance (including
the procurement and tender for repair jobs), financial management of income and expenditures
related to common areas, emergence handling, etc®. Property owners normally pay property
management fees each month and extra fees to use some facilities such as swimming pool. The

property management fees vary with the type and size of the property, the level of services

% The real-life example of the “tragedy of anti-commons™ have been existing in Hong Kong in some old-aged
buildings for more than half a century, they are usually called “three-nil buildings” in society (no owners’
corporation, no residents’ organization, and no property management companies) (Legco, 2020).

5 For the maintenance part, the works include repair and cleaning works in common areas, routine checking of
building services provisions to maintain the functionality of the properties, and so on. In the operation part,
security checking, complaints handling, and even dispute resolution between clients are also under the liabilities
of property managers.



required, and the location of the property. The monthly property management fee paid by

property owners could be equivalent to around 5% of monthly rent on a property.

Property management companies in Hong Kong have incorporated ESG factors in their
practices. Property management companies usually place concerns on the “environmental” part
and conducted a variety of strategies to achieve green targets, like carbon neutrality, energy
saving, waste reduction, etc. Therefore, some green building features and sourcing renewable
energy were executed by property management companies for a long period, e.g., installing
solar-energy panels and deploying Internet of Things (IoT) technology to optimise energy
consumption (Deloitte, 2022). For the “social” element in ESG, community contribution takes
a major role to determine the socially responsible property management companies, including
the ordinary charity works and volunteering services. Large PMCs keep enhancing the
professionality of through continuous training and development of employees. The governance
quality of property management companies is improved through establishing anti-corruption
and bribery policies, disclosing insiders’ information to increase transparency, raising the
female ratio on the management level to promote gender equality, etc. (Kerry Properties
Limited, 2022; Kowloon Development Company Ltd., 2021; SHKP, 2022). Yet, the
“governance” component has often been neglected by the small- and medium-sized property

management companies (Deloitte, 2022).

Literature review

Since the seminal paper by Rosen (1974), studies have explored factors that can affect
housing price, mostly physical characteristics such as location, size, age, building features,
neighbourhood, etc. Some studies have explored the impacts of intangible characteristics
property transaction prices, e.g., school quality (e.g., Brasington, 1999; Seo and Simons, 2009;
Gibbons, Machin and Silva, 2013), crime and violence (e.g., Pope, 2008; Ihlanfeldt and
Mayock, 2010; Besley and Mueller, 2012), environmental externalities (Chay and Greenstone,
2005; Greenstone and Gallagher, 2008; Currie et al., 2015; Muehlenbachs et al., 2015), etc.
Buyers are willing to pay a premium for the anticipated benefits of improved transport
infrastructure. Jayantha et al. (2015) reveal that announcement of the project had a positive
effect on property prices in Hong Kong. These studies indicate that housing prices indeed

reflect the values from social and environmental activities.



In Hong Kong, several studies have found that unnatural deaths and superstition have a
negative effect on housing prices. Particularly, prices drop by 20 percent for units associated
with haunted properties. In addition, the negative impact spilled over and resulted in a price
reduction of 10% for units on the same floor, 7% for units in the same block, and 1% for units
in the same estate (Bhattacharya et al., 2021). Furthermore, property buyers can distinguish
between private space and shared space. Chan et al. (2008) reveals a negative relationship
between the amount of shared space and housing prices in Hong Kong. Homebuyers, however,
are sensitive to different forms of shared space, such as clubhouses, and are discerning about
how gross housing space is distributed. Hui et al., (2017) find that property buyers are willing
to pay a higher price for office properties that have been certified as green compared to
residential properties. Their findings indicate that commercial property buyers are concerned

about improvements in environmental or energy performance.

Hypothesis development

Property managers play an essential role in the operation and management of real estate
properties. Real estate property managers are increasingly required to integrate ESG
considerations into their management. Several factors contribute to the ESG performance of
property managers, including the ability to incorporate sustainable and socially responsible
practices into their property management practices, including energy efficiency, waste
management, tenant satisfaction, community engagement, employee training and governance,
among others. As a result, there can be a reduction in costs of repair and maintenance, an
increase in user satisfaction, and a positive impact on the environment within the buildings they
managed. Residential users can receive better housing service from property management
companies (after considering the property management fees they paid), leading to a higher
monthly rental for properties. With well-functioned routine checking, repair and maintenance,
residential buildings managed by property managers with strong ESG practices could have
more stable future rental growth and slower value depreciation and hence larger future property
value. An improvement of ESG performance of property management companies could also
reduce the chance of misusing property management fees and other incomes from the common
areas and the probability of incidents occurred within the buildings (e.g., unnatured death),
which can decrease the loss of property value due to reputation damage and negative events.
As the ESG performance of property management companies can enhance the quality of

housing service and rental income, and decrease the risk of unexpected value loss, property



buyers can be more willing to pay a premium to the properties they managed. Therefore, the

following hypothesis is formulated in our study:

H1: Residential properties managed by property managers with a better ESG performance are

traded at higher prices.

Data and sample

This study utilizes individual-level housing transaction data sourced from the Economic
Property Research Centre (EPRC), which meticulously maintains all residential transaction
records documented by the Hong Kong Land Registry (Hui et al., 2007; Hui et al., 2017). In
addition to offering comprehensive information on transactions and housing characteristics
such as transaction prices, property area, floor number, number of bedrooms, and number of
dining rooms, this dataset also provides the names of the buyers. This information enables us
to identify non-local buyers by analyzing the spelling of their names (Fan et al., 2023). This
information is also used by our study to identify homebuyers, who are also known as non-
flippers, who hold on to their properties for at least two years (Agarwal et al., 2022). Our study

excludes buyers from companies and organizations.

The list of property managers is obtained from the Hong Kong Association of Property
Management Companies. The association provides information regarding its members and the
properties they manage. It consists of 113 members that provide property management service
to over 70% of Hong Kong's residents, commercial buildings, car parks, and private and
government facilities. The property managers are then manually matched with the ESG scores
data provided by MSCI and ESG risk incidents from the RepRisk database by identifying the
name of the property manager and their parent companies. We use both the ESG rating and

ESG risk incidents to capture the ESG performance of property management companies.

MSCI ESG ratings have been updated monthly since 2007 by assessing a firm’s exposure
to ESG issues. MSCI provides an overall ESG score, and three subcategory components,
environmental pillar score, social pillar score, and governance pillar score for a firm. Prior
studies have used MSCI ESG data to examine the link between ESG performance of companies
and asset pricing using (e.g., Pastor et al., 2022; Giese et al., 2020). RepRisk screens daily
updated data from 100,000 public sources in 23 languages. It flags and monitors ESG incidents

and international standards violations that may negatively impact a company’s reputation,



compliance, and financials. As the world’s largest database, it covers over 200,000 public and
private companies worldwide (Li and Wu, 2020; Dai et al., 2021). In total, MSCI provides ESG
scores for 21 property managers, while RepRisk provides ESG incidents for 31 property

managers.

This paper relies on two sources to identify the address information of properties managed
by the members and housing transaction data from the EPRC. The address information is
obtained through the Address Lookup Service provided by the Office of the Government Chief
Information Officer (OGCIO) of the Hong Kong government and the Location Search API
provided by the Land Department of the Hong Kong government. By matching the address
information from the EPRC housing transaction data with the property manager data, we
establish the connection between the two datasets. The sample period for our analysis spans
from 2007 to 2021, as both MSCI ESG scores and RepRisk ESG incidents were initiated in
2007. To ensure the robustness of our analysis and eliminate outliers, we apply winsorization
to the transaction prices and property area at the top and bottom 1% levels. This procedure
helps mitigate the influence of extreme values. In our sample, which consists of 337,838

transactions, we capture approximately 29.8% of the total residential property transactions®.
[Insert Table 1 here]

Table 1 presents the summary statistics for the variables used in this study. Detailed
definitions of the variables can be found in Appendix Al. The average logarithm of transaction
prices (LNPRICE) is 15.263, corresponding to approximately 4.25 million Hong Kong dollars.
The logarithm of property area (LNAREA) has an average value of 6.279, which is equivalent
to 533 square feet. Property prices per square foot (LNPFT) amount to around 7,990 Hong

Kong dollars, reflecting housing prices in 20127

Regarding the ESG information of property managers, the overall ESG score (ESGSCORE)
averages at 4.816. The average scores for the environmental (ENVSCORE), social

6 Our sample size is highly representative as the EPRC covers transactions related to various types of residential
properties, including buildings managed by property managers, as well as independent houses and other forms of
residential property without property managers. Furthermore, not all property managers in our sample have
associated ESG information, particularly smaller privately owned companies. Additionally, buyers affiliated with
companies are excluded from our sample to focus on individual homebuyers.

" According to the Rating and Valuation Department of the Hong Kong government, the average price per square
meter for residential properties within the size range of 40 square meters (430 square feet) to 69.9 square meters
(752 square feet) is reported to be 90,158 Hong Kong dollars, which is equivalent to approximately 8,380 Hong
Kong dollars per square foot. Furthermore, there is a significant decline in housing transactions following the
implementation of the special stamp duty in November 2010, which was further intensified in October 2012 to
curb speculative investments in residential property (Agarwal et al., 2022).
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(SOCSCORE), and corporate governance (GOVSCORE) pillars are 5.407, 4.757, and 4.627,
respectively. Our study reveals that 33.3% of residential properties are managed by property
managers who have had ESG incidents (RISK) within the past year. Of these incidents, 13.5%
had a limited reach level (LIMITEDRISK), meaning they circulated in local media, local
governmental bodies, and social media. Additionally, 14.2% of incidents had a medium reach
level (MEDIUMRISK), involving circulation in most national and regional media.
Furthermore, 24.7% of incidents had a high reach level (HIGHRISK), signifying circulation in
globally recognized media outlets.

Furthermore, our analysis indicates that 34.2% of property buyers are non-local buyers
(NONLOCAL), while 79.5% are considered homebuyers (HOMEBUYER) who have held
their property for at least two years. The average number of floors (FLOORNUM) is 18.828,
and 3.2% of properties include a parking space (CARPARK). On average, there are 1.913
bedrooms (BEDRMNUM) and 1.62 living rooms (LIVDINNUM) per house. Moreover, 57.9%
of properties are purchased with a clubhouse (CLUBHSE), and 65.4% include a swimming
pool (SWIMPOOL) within their estate.

Empirical results
Baseline estimates

To explore the association between the ESG performance of property managers and housing
transaction prices, this study utilizes a hedonic model, which has been widely used in previous
research (Rosen, 1974; Agarwal etal., 2022; Fan et al., 2022). The model is specified as follows:

LNPRICE; ./ LNPFT;,
= a + B,ESGSCORE;, + CONTROLS; , + ESTATE; + YearMonth, + ¢;,

where LNPRICE; , is the logarithm of the housing transaction prices for house i at time t.
LNPFT;, is the logarithm of the transaction price per square foot. ESGSCORE represents the
overall ESG score of the property manager of the corresponding transacted property.
CONTROLS consist of a number of variables, including the size of the house (LNAREA, the
logarithm of the area measured in square feet), the number of floors (FLOORNUM), a dummy
variable indicating whether the transaction included a car park (CARPARK), adummy variable
indicating whether the house has a garden (GARDEN), the number of bedrooms
(BEDRMNUM) and living or dining rooms (LIVDINNUM), a dummy variable indicating

9



whether the transacted property has a club house (CLUBHSE) and a swimming pool
(SWIMPOOL) in the estate (or building). To control the time-invariant characteristics of the
estate and time-variant trends of property prices in Hong Kong, our model further includes the
estate fixed effect (ESTATE) and year-month fixed effect (YearMonth).

[Insert Table 2 here]

Table 2 presents the regression results. In column (1), the regression of ESGSCORE on
property transaction prices shows a coefficient of 0.024. This indicates that a one-unit increase
in ESGSCORE is associated with a 2.4% increase in property transaction prices, equivalent to
approximately 116 thousand Hong Kong dollars®. The coefficient is both economically and
statistically significant, with a t-statistic of 4.03. Column (2) displays the regression results of
ESGSCORE on transaction prices per square foot. The coefficient on ESGSCORE is also 0.024
and statistically significant at the 1% level. A one-unit increase in ESGSCORE corresponds to

an increase of 214 Hong Kong dollars per square foot in property transaction prices.

Our study also incorporates several control variables to account for additional factors that
may influence property transaction prices. The results indicate that the property area has a
significant positive association with transaction prices. Moreover, properties located on higher
floors are associated with higher transaction prices. Specifically, for every 10-floor increase,
the property transaction prices increase by 3%. Additionally, properties with a garden exhibit
a substantial price premium of approximately 25%. The presence of a garden enhances the
desirability and value of the property. Furthermore, the number of bedrooms in a house has a
positive effect on transaction prices, while the number of living or dining rooms has a negative
impact on prices. Regarding the presence of amenities within an estate or building, our results
indicate that having a clubhouse or a swimming pool does not have a significant impact on
transaction prices. This is likely because our model accounts for the fixed effects of the estate.

Moving forward, the next step of our study involves investigating the impact of ESG risk
incidents attributed to property managers on housing transaction prices. Our model builds upon
the following foundation:

8 In our untabulated ESG score subsample, the average transaction price amounts to 4.81 million Hong Kong
dollars (exp(15.387)=4,813,812). On average, a one-unit increase in ESG scores is associated with a 116 thousand
Hong Kong dollars increase in housing prices (0.024 * 4,813,812 = 115,531). Additionally, an increase of one
standard deviation (1.165) in ESG scores leads to a 2.8% increase in property prices, equivalent to approximately
135 thousand Hong Kong dollars.

10



LNPRICE; ./ LNPFT;, = a + B, RISK;, + CONTROLS; ; + ESTATE; + YearMonth, + ¢;,

where RISK; . is a dummy variable equal to one if the property managers of the corresponding

house i have experienced an ESG risk incident within one year of the time of transaction t.
[Insert Table 3 here]

Table 3 presents the results of our analysis, focusing on the impact of ESG risk incidents
attributed to property managers on residential property transaction prices. The findings reveal
that these incidents have a significant negative effect on property prices, leading to a decrease
of 2.3% in transaction prices and prices per square foot over a one-year period. This
corresponds to a reduction of approximately 97.8 thousand Hong Kong dollars for a property

and 183 Hong Kong dollars per square foot.

The results of our study highlight a positive correlation between ESG performance and the
appreciation of residential property prices. Properties associated with better ESG performance
tend to experience higher price appreciation. Conversely, the occurrence of ESG risk incidents
negatively impacts residential property values, resulting in a decline in prices. These findings
emphasize the importance of considering ESG factors in the evaluation of property investments
and the potential impact that ESG risks can have on property values. Property buyers
incorporate ESG considerations into their decision-making processes, thereby affecting

property valuations.

Robustness

To assess the robustness of our findings, we conducted a repeat-sales analysis, a widely used
methodology in real estate valuation that compares the current price of a property with its
previous purchase price. This approach helps maintain most unit characteristics in a constant
state, providing valuable insights. However, it is important to note that this methodology is
limited to properties that have been transacted multiple times during the specified period
(Gupta et al., 2022), resulting in a reduced sample size.

[Insert Table 4 here]

Table 4 presents the results of the repeat-sales sample analysis. In columns (1) and (2), we
observe a positive association between the ESG score of property managers and residential

property transaction prices. Specifically, a one-unit increase in the ESG score is associated with
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a 1.5% increase in total transaction prices and a 1.4% increase in prices per square foot.
Columns (3) and (4) focus on the impact of ESG risk incidents attributed to property managers
on housing transaction prices. The results indicate that housing prices have decreased by 2.2%
following the occurrence of ESG incidents within the past year. In general, the magnitude of
the results in the repeat-sales sample is slightly reduced compared to the overall sample. Our
conclusions remain robust. The repeat-sales analysis provides further evidence supporting the
positive correlation between ESG performance and residential property prices, as well as the
adverse effect of ESG risk incidents on housing values.

To address concerns regarding potential spurious correlations between ESG performance
and property transaction prices due to the influence of property location, our study implements
a matching strategy. This strategy aims to account for the time-variation in housing prices
across different regions and ensures a more rigorous analysis. In our study, property managers
are classified into high and low ESG score groups based on the median ESG score for each
month. To further refine the analysis, our study retains only the observations where residential
properties in the high ESG score group are within a 500-meter radius of residential properties
in the low ESG score group, based on their coordinates. This distance matching approach helps
control for location-specific factors that may confound the relationship between ESG

performance and property prices.
[Insert Table 5 here]

Table 5 presents the results of this distance matching sample analysis. Columns (1) and (2)
reveal that a unit increase in property managers' ESG scores is associated with a 1.4% increase
in property transaction prices and a 1.3% increase in prices per square foot. These results are
statistically significant at the 10% level, indicating a robust relationship between ESG
performance and property prices even after controlling for location-based influences.

[Insert Table 5 here]

Our study extends the matching strategy to analyze the impact of ESG risk incidents on
property transaction prices. Specifically, we match residential properties managed by property
managers who have experienced ESG risk incidents within the past year with those that have
not, considering a 500-meter radius for the matching process. This approach helps mitigate the
potential influence of geographical and time-variant factors, enabling us to isolate the effect of
ESG risk incidents on property prices. Columns (3) and (4) demonstrate that ESG risk incidents

of property managers lead to a significant reduction in property transaction prices, with a
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decrease of 1.8%, and prices per square foot, with a decrease of 1.9%. These results are
statistically significant at the 5% level. Hence, our study provides robust evidence that ESG
risk incidents have a negative impact on housing transaction prices, even after accounting for

geographical and temporal variations.

The use of the matching methodology helps establish a causal relationship between ESG
risk incidents and property prices, by effectively controlling for confounding factors and
isolating the influence of these incidents on market valuations. These findings highlight the
importance of ESG risk management for property managers and suggest that such incidents

can have tangible financial implications in the real estate market.

ESG heterogeneity

This section focuses on investigating the impact of heterogeneous characteristics of ESG
factors on housing transaction prices. To begin the analysis, our study examines the ESG
performance of property managers across three key pillars: environmental, social, and
corporate governance. The objective is to determine which pillar holds the greatest significance
for property buyers in influencing their transaction decisions. Property managers incorporating
sustainable practices like water conservation and waste management can reduce operational
costs and environmental footprints. This can attract environmentally conscious users,
potentially leading to increased demand and higher property prices. Property managers with a
higher sense of social responsibility are more likely to take part in community initiatives and
promote social inclusion, which is likely to generate goodwill and a positive reputation. By
focusing on amenities, responsive maintenance, and community engagement, they can create
positive living experiences for residential users. The demand for properties is likely to increase
as a result of increased user satisfactions, thus enhancing the property's value. Property
managers with strong corporate governance practices, transparent communication, and ethical
standards can inspire confidence among buyers and users. Housing buyers seeking well-
managed properties are likely to pay a higher price for properties managed by managers with
good corporate governance practices, which will ensure efficient operations and increase

capital gains.

To achieve this, our study applies the following model:
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LNPRICE;;/ LNPFT;,
=a+ [1ENVSCORE; ,/SOCSCORE; ;/GOVSCORE;; + CONTROLS; ;
+ ESTATE; + YearMonth, + &;;

where ENVSCORE; ;/SOCSCORE; ;/GOVSCORE; . represent the environmental score, social

score and corporate governance score of the property managers of the corresponding house i at

time t.

Table 6 Panel A presents the results of the aforementioned regressions. In columns (1) and
(2), the relationship between environmental scores and housing transaction prices is examined.
However, the analysis does not find a significant correlation between environmental scores and
housing prices or prices per square foot. Conversely, columns (3) and (4) reveal a positive
association between the social scores of property managers and housing transaction prices. The
coefficient for the social score in the regression on transaction prices is 0.006, and for prices
per square foot, it is 0.005. These coefficients are statistically significant at the 10% level. An
increase of one standard deviation in the social score corresponds to a 1.1% increase in
transaction prices and a 0.9% increase in prices per square foot. Moving on to columns (5) and
(6), the impact of corporate governance performance of property managers on housing
transaction prices is examined. The coefficients for corporate governance score are 0.10 for
both transaction prices and prices per square foot, and they are statistically significant at the 1%
level. An increase of one standard deviation in the corporate governance score leads to a 1.85%
increase in prices. Overall, the findings indicate that corporate governance performance of
property managers has the most substantial influence on housing transaction prices, followed
by their social performance. However, property buyers do not appear to prioritize the

environmental performance of property managers.
[Insert Table 6 here]

Our study then examines how the intensity of ESG risk incidents affects housing transaction
prices. The Reprisk database categorizes risk incidents into three levels: limited reach, medium
reach, and high reach. The limited reach level signifies that news of risk incidents is confined
to local media, local government agencies, and social media. The medium reach level indicates
that risk incidents are covered by a broader range of national and regional media outlets. Lastly,
the high reach level implies that risk incidents receive extensive coverage in global media
outlets. Property managers may circulate ESG risk incidents via various media with varying

effects on property prices. If the circulation is restricted to local media or extends to global
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media, the extent of this impact may vary. The circulation of global media exposes ESG risk
incidents to a broader audience, including local investors and non-local property buyers. This
can result in a reduction in investor confidence, a withdrawal of capital, and a consequent
decrease in property values. Conversely, ESG risk incidents communicated through local
media may only affect the perception of local investors. To analyze the impact of ESG risk

incident intensity on housing transaction prices, the following model is employed:

LNPRICE;;/ LNPFT;,
= & + B, LIMITEDRISK; , + B;MEDIUMRISK; , + B;HIGHRISK; ,
+ CONTROLS; ; + ESTATE; + YearMonth, + ¢;,

where LIMITEDRISK /MEDIUMRISK /HIGHRISK indicate that the property manager has

experience a limited reach, medium reach or high reach risk incident in the past year.

Table 6 Panel B presents the results of the regression analysis on the impact of ESG risk
incident intensity on housing transaction prices. For the limited reach risk incidents, the
coefficient suggests a 1.1% reduction in housing transaction prices. However, this result is not
statistically significant, indicating that the effect may not be robust. On the other hand, the
coefficients for medium reach risk incidents are -0.16 for property transaction prices and -0.15
for transaction prices per square foot, both statistically significant at the 10% level. This
indicates that the occurrence of medium risk incidents leads to a 1.6% decrease in property
prices. The most significant impact is observed for high risk incidents. The coefficients for
high reach risk incidents are -0.043 for transaction prices and -0.042 for prices per square foot,
both statistically significant at the 1% level. This implies that widely known risk incidents
result in a substantial 4.3% reduction in property prices. These results suggest that as risk
incidents become more widely known, they have a stronger negative impact on property
transaction prices. This could be attributed to increased awareness among potential buyers

regarding the associated ESG risks, leading to decreased willingness to purchase the property.

To examine the duration of ESG risk incidents on property prices, our study analyzes the
impact of the time elapsed since the occurrence of the risk incidents. Our study includes a
variable representing the number of months since the risk incidents took place and investigate

its relationship with housing transaction prices:
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LNPRICE;,/ LNPFT;,
= a + [1RISKIMONTH;; + f,RISK3MONTH;; + f3RISK6MONTH; ,
+ B3RISK12MONTH; , + B3RISK36MONTH;, + B3RISKLT;,
+ CONTROLS; ; + ESTATE; + YearMonth, + &;;

where RISKIMONTH represents a dummy variable equal to one if the property transaction
occurs within 1 months after the occurrence of risk incident by the corresponding property
manager and zero otherwise. RISK3MONTH/RISK6MONTH/ ISK12MONTH/RISK36MONTH
indicate that the housing transaction took place within 3/6/12/36 months but over 1/3/6/12
months after the occurrence of the risk incident. RISKLT indicates the transaction happened
over 36 months after the occurrence of the incident.

Table 6 Panel C presents the results of the regression analysis on the impact of the timing
of ESG risk incidents on housing transaction prices. The results indicate that there is a negative
impact of ESG risk incidents on property transaction prices, and this impact diminishes over
time. Within one month after the occurrence of the risk incident, property prices are reduced
by 4.1% and prices per square foot are reduced by 4.2%, both significant at the 5% level. This
suggests that property buyers react quickly to ESG risk incidents and incorporate the risk into
their pricing decisions. In the subsequent two months, the price reduction attenuates to 2.7%,
which remains significant at the 10% level. This indicates that the initial impact of the risk
incident gradually diminishes over this period. Afterward, the magnitude of the price reduction
decreases substantially and ceases to be statistically significant. This suggests that as more
information becomes available and the incident is better understood, property prices tend to
revert to pre-incident levels. These results highlight the short-term nature of the negative
impact of ESG risk incidents on property prices. Property buyers appear to react swiftly to the
occurrence of risk incidents, but as time progresses and more information becomes available,

the market adjusts, and the effect diminishes.

Property buyer heterogeneity

The study examines how different types of property buyers perceive the ESG performance
of property managers. It acknowledges that non-local buyers and home buyers may have
distinct perspectives and reactions to ESG information compared to local buyers and

speculators. Non-local buyers, who may be less familiar with the local market and have limited
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access to local property management information, may rely more heavily on ESG information
when evaluating the quality of property management. Given their limited knowledge about
local property managers, ESG performance could serve as a valuable indicator for them to
assess the overall management quality and social responsibility of property managers.

On the other hand, home buyers, who prioritize the reputation of the property management
company and its social responsibility, may place greater importance on the ESG performance
of property managers. They may have a higher level of concern regarding the quality of
property management and may consider ESG factors as significant criteria in their decision-
making process. In contrast, speculators, who are primarily motivated by short-term investment
opportunities, may not attach as much importance to the ESG performance of property
managers. Their focus may be more on financial indicators and potential returns rather than the

long-term sustainability and social responsibility aspects associated with ESG.

By considering these different buyer segments and their varying perceptions of ESG
information, the study aims to provide insights into how ESG performance influences the
decision-making processes and preferences of different types of property buyers. To begin with,
our study evaluates how different buyers pay for residential property by employing the
following model:

LNPRICE;;/ LNPFT;,
=a+ f{NONLOCAL;;/HOMEBUYER;; + CONTROLS; ; + ESTATE;
+ YearMonth, + &; ¢

where NONLOCAL is adummy variable equal to one if the property buyer is not a local resident.
A non-local resident can be identified by that the spelling of the buyer's name is not Cantonese.
HOMEBUYER is a dummy variable that is equal to one if the property buyer is a home buyer,
or not a flipper. Flippers are buyers who purchase a flat and then sell it within two years.

Table 7 Panel A presents the results of the regressions analyzing the differences in property
prices based on buyer types. Columns (1) and (2) show that non-local buyers tend to pay a
higher price for residential properties compared to local buyers. Specifically, non-local buyers
pay a premium of 0.9% over local buyers, and this difference is statistically significant at the
1% level. This suggests that non-local buyers, possibly due to their limited knowledge of the
local market, pay more for residential properties than local buyers. Columns (3) and (4) does

not find any significant difference in purchase prices between homebuyers and speculators.
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This indicates that both these buyer types are willing to pay similar prices for residential

properties.
[Insert Table 7 here]

The following difference-in-differences model is applied to determine how different types
of buyers perceive the ESG performance of property managers:

LNPRICE;;/ LNPFT;,
=a+ p;NONLOCAL;,/HOMEBUYER;, X ESGSCORE;,
+ B,ESGSCORE; ¢ + f3NONLOCAL;/HOMEBUYER; : + CONTROLS;,
+ ESTATE; + YearMonth, + ¢;,

Our interest lies in the intersection variable of NONLOCAL;,/HOMEBUYER;, X
ESGSCORE; ;. If non-local buyers rely more on ESG information and home buyers value
higher ESG scores of property managers, it is expected that the interaction terms between these
buyer types and the ESG scores of property managers would have positive coefficients. These
positive coefficients would indicate that non-local buyers and home buyers are willing to pay

a premium for properties managed by property managers with better ESG performance.

Panel B indicate that both non-local buyers and home buyers are willing to pay a premium
for properties managed by property managers with higher ESG scores. Columns (1) and (2)
show that non-local buyers are willing to pay a 1.2% premium for a one unit increase in ESG
scores, while home buyers are willing to pay a 0.9% premium. These findings support the
hypothesis that non-local buyers rely more heavily on ESG information when evaluating the
management quality of property managers, and home buyers place a higher value on the ESG
performance of property managers compared to speculators. It suggests that ESG
considerations play a role in the decision-making process of these buyer segments and that they

are willing to pay more for properties managed by socially responsible property managers.

Lastly, our study apply a difference-in-differences model to evaluate how different types of

buyers respond to incidents of ESG risk associated with property managers:

LNPRICE;,/ LNPFT,,
= a + BNONLOCAL; ,/JHOMEBUYER; , X RISK; , + B,RISK;
+ B3NONLOCAL; . /HOMEBUYER; ; + CONTROLS;  + ESTATE;
+ YearMonth; + ;¢
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If non-local buyers are more cautious and sensitive to negative ESG events, due to their
limited knowledge of the local market, our study would expect negative coefficients for
interaction terms between non-local buyers and ESG risk incidents. Similarly, a negative
coefficient for the interaction term between home buyers and ESG risk incidents would indicate
that home buyers are more concerned about negative ESG risks and prefer properties managed
by property managers with a better track record in managing ESG risks. This implies that home
buyers are more risk-averse and are willing to pay a premium for properties that have a lower
likelihood of experiencing negative ESG incidents.

In panel C, columns (1) and (2) reveal that the coefficients linked to the interaction between
ESG risk incidents and non-local buyers amount to -0.014 for transaction prices and -0.012 for
prices per square foot. These coefficients exhibit statistical significance at the 1% level. When
property managers have been exposed to ESG risks within the previous 12 months, non-local
buyers exhibit a 1.4% lower willingness to pay compared to local buyers for corresponding
properties. However, in columns (3) and (4), the coefficients pertaining to the interaction
between ESG risk incidents and home buyers display negative values of -0.005, yet these
coefficients do not demonstrate statistical significance. Overall, our findings suggest that non-
local buyers demonstrate greater sensitivity towards ESG risk incidents associated with
property managers and only proceed with a purchase decision when they are presented with
discounted prices.

Rental analysis

The increase in property prices resulting from sustainable property management can arise from
either higher rents that housing users are willing to pay for property management services or
reduced risk associated with properties (Gupta et al., 2022). In this section, we aim to
differentiate between these two arguments by testing whether the ESG performance of property
management companies affects property rents. If the positive association between ESG
performance and property transaction prices is driven by an increase in rents rather than a
decrease in risk, we would expect a positive correlation between the ESG performance of
property managers and property rental income. To conduct this study, we utilized agency-

reported rental transaction data from the EPRC and applied the following model:
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LNRENT; ./ LNRFT;,
=a+ pLESGSCORE; /RISK;, + CONTROLS;  + ESTATE; + YearMonth,
+ Eit

where LNRENT; ; is the logarithm of the rental income per month for house i at time t.

LNRFT;, is the logarithm of the rental income per square foot.
[Insert Table 8 here]

The results of our analysis are presented in Table 8. Columns (1) and (2) indicate that there is
no significant correlation between the ESG scores of property managers and the rental income
of a property. In addition, columns (3) and (4) demonstrate that ESG risk incidents do not
significantly impact rental income. These findings suggest that the positive relationship
between the ESG performance of property managers and property transaction prices is not
driven by higher rents. Instead, it is attributable to the reduction of risk associated with
properties, such as accidents in common areas or unexpected deaths.

Conclusion

Our study indicates that ESG performance of property managers is indeed valued by
property buyers. Firstly, our study documents a positive association between the ESG
performance of property managers and housing prices. A decline in housing prices has also
been observed when property management companies have been exposed to ESG-related risk
incidents. It appears that buyers are sensitive to ESG performance and see relevant incidents
as indicators of poor management practices.

In addition, our study indicates that social and governance performance of property
managers is more likely to affect housing prices, while environmental performance did not
exhibit a similar impact. Our study further illuminates how media coverage influences
perceptions of ESG incidents. Property prices are negatively affected by ESG accidents when
reported by high-reach media outlets. Thus, media exposure plays an important role in shaping
buyer perceptions and influencing their willingness to pay for sustainable property
management. In addition, different buyer groups exhibited varying preferences. Compared to
local buyers, non-local buyers exhibited a greater inclination towards sustainable practices.

Property owners, as opposed to housing speculators, were more likely to pay a premium for
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sustainability in property management. The positive relationship between property value and

ESG practices is driven by lower risk rather than higher rents from properties.

Our study provides empirical evidence of the benefits associated with sustainable property
management, indicating that incorporating ESG practices can have a positive impact on
property prices. Companies involved in property management should place a high priority on
ESG performance and minimize the negative impact on housing prices and their reputation.
Policymakers should encourage and incentivize sustainable practices in property management
in accordance with this study. Standards and regulations that encourage the integration of ESG
factors into the real estate sector can contribute to an appreciation of social wealth and to a

more sustainable and resilient community.
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Table 1. Summary statistics

N Mean Std. Dev. Min Max
LNPRICE 337,838 15.263 0.735 13.561 17.281
LNAREA 337,838 6.279 0.352 5.472 7.389
LNPFT 337,838 8.986 0.597 7.462 10.245
ESGSCORE 242,024 4.816 1.165 1.504 7.644
ENVSCORE 242,024 5.407 1.354 0 9.200
SOCSCORE 242,024 4,757 1.822 0 9.200
GOVSCORE 242,024 4.627 1.854 0 10
RISK 337,838 0.333 0.471 0 1
LIMITEDRISK 337,838 0.135 0.342 0 1
MEDIUMRISK 337,838 0.142 0.349 0 1
HIGHRISK 337,838 0.247 0.431 0 1
RISKIMONTH 337,838 0.081 0.273 0 1
RISK3MONTH 337,838 0.096 0.294 0 1
RISK6MONTH 337,838 0.076 0.265 0 1
RISK12MONTH 337,838 0.081 0.273 0 1
RISK36MONTH 337,838 0.133 0.339 0 1
RISKLT 337,838 0.023 0.150 0 1
NONLOCAL 337,838 0.342 0.474 0 1
HOMEBUYER 337,838 0.795 0.404 0 1
FLOORNUM 335,354 18.828 13.311 1 80
CARPARK 337,838 0.032 0.176 0 1
GARDEN 337,838 0.008 0.087 0 1
BEDRMNUM 337,838 1.913 1.094 0 6
LIVDINNUM 337,838 1.620 0.736 0 7
CLUBHSE 337,838 0.579 0.494 0 1
SWIMPOOL 337,838 0.654 0.476 0 1
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Table 2. ESG scores and housing transaction prices

1) (2)
VARIABLES LNPRICE LNPFT
ESGSCORE 0.024*** 0.024***
(4.03) (3.99)
LNAREA 0.998*** 0.020
(40.87) (0.83)
FLOORNUM 0.003*** 0.003***
(14.40) (14.57)
CARPARK 0.094*** 0.093***
(5.62) (5.96)
GARDEN 0.247*** 0.249***
(9.10) (10.24)
BEDRMNUM 0.013** 0.011**
(2.56) (2.29)
LIVDINNUM -0.026*** -0.027***
(-3.48) (-3.52)
CLUBHSE 0.070 0.070
(0.84) (0.83)
SWIMPOOL -0.000 -0.001
(-0.01) (-0.02)
Observations 228,334 228,334
R-squared 0.909 0.869
Estate FE YES YES
Year-Month FE YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*#% Significant at the 1% level.
** Significant at the 5% level.
* Significant at the 10% level
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Table 3. Reputational risk and housing transaction prices

1) 3)
VARIABLES LNPRICE LNPFT
RISK -0.023*** -0.023***
(-2.67) (-2.76)
LNAREA 0.997*** 0.012
(44.38) (0.55)
FLOORNUM 0.003*** 0.003***
(17.12) (17.24)
CARPARK 0.088*** 0.089***
(5.79) (6.23)
GARDEN 0.214%*** 0.201***
(6.82) (5.43)
BEDRMNUM 0.008 0.008
(1.53) (1.58)
LIVDINNUM -0.021*** -0.021***
(-2.86) (-2.88)
CLUBHSE -0.083 -0.083
(-1.52) (-1.51)
SWIMPOOL 0.129*** 0.129***
(2.64) (2.66)
Observations 312,474 312,474
R-squared 0.916 0.882
Estate FE YES YES
Year-Month FE YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*#% Significant at the 1% level.
** Significant at the 5% level.
* Significant at the 10% level
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Table 4. Robustness (repeated sales sample): ESG scores, reputational risk and housing

transaction prices

1) (2) (3) 4
VARIABLES LNPRICE LNPFT LNPRICE LNPFT
ESGSCORE 0.015** 0.014**
(2.38) (2.36)
RISK -0.022** -0.022**
(-2.39) (-2.45)
LNAREA 0.960*** -0.025 0.954*** -0.034
(32.90) (-0.90) (37.83) (-1.39)
FLOORNUM 0.003*** 0.003*** 0.003*** 0.003***
(12.04) (12.22) (14.68) (14.85)
CARPARK 0.094*** 0.091*** 0.088*** 0.088***
(4.83) (5.03) (5.10) (5.52)
GARDEN 0.249*** 0.241*** 0.200*** 0.194***
(10.08) (10.02) (5.22) (4.87)
BEDRMNUM 0.016** 0.014** 0.010* 0.010*
(2.54) (2.53) (1.82) (1.88)
LIVDINNUM -0.028*** -0.029*** -0.024*** -0.024***
(-3.28) (-3.48) (-2.85) (-2.88)
CLUBHSE 0.023 0.023 -0.096* -0.097*
(0.31) (0.32) (-1.87) (-1.88)
SWIMPOOL 0.008 0.009 0.127** 0.128**
(0.14) (0.14) (2.54) (2.56)
Observations 125,680 125,680 181,234 181,234
R-squared 0.894 0.849 0.905 0.869
Estate FE YES YES YES YES
Year-Month FE YES YES YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*#% Significant at the 1% level.
** Significant at the 5% level.

* Significant at the 10% level
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Table 5. Robustness (nearby matching sample): ESG scores, reputational risk and housing

transaction prices

1) (2) (3) 4
VARIABLES LNPRICE LNPFT LNPRICE LNPFT
ESGSCORE 0.014* 0.013*
(1.83) (1.84)
RISK -0.018** -0.019**
(-2.02) (-2.10)
LNAREA 0.976*** -0.009 0.946*** -0.037
(30.47) (-0.29) (40.78) (-1.52)
FLOORNUM 0.004*** 0.004*** 0.004*** 0.004***
(20.97) (21.58) (21.94) (22.33)
CARPARK 0.095*** 0.098*** 0.093*** 0.098***
(4.90) (4.97) (5.21) (5.43)
GARDEN 0.168*** 0.127*** 0.230*** 0.188***
(3.51) (3.91) (4.12) (5.91)
BEDRMNUM 0.012** 0.012** 0.014*** 0.014***
(2.24) (2.29) (2.76) (2.85)
LIVDINNUM -0.011 -0.014 -0.008 -0.011
(-0.90) (-1.18) (-1.09) (-1.44)
CLUBHSE -0.007 -0.008 -0.114*** -0.117***
(-0.15) (-0.16) (-4.95) (-5.15)
SWIMPOOL 0.097* 0.106** 0.223*** 0.215***
(1.91) (2.02) (2.70) (2.68)
Observations 91,783 91,783 133,178 133,178
R-squared 0.906 0.867 0.908 0.865
Estate FE YES YES YES YES
Year-Month FE YES YES YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*#% Significant at the 1% level.
** Significant at the 5% level.

* Significant at the 10% level

30



Table 6: The heterogeneity of ESG in property management companies and housing
transaction price

Panel A. E/S/G components and housing transaction prices

1) (2) 3) (4) (5) (6)
VARIABLES LNPRICE LNPFT LNPRICE LNPFT LNPRICE LNPFT
ENVSCORE -0.003  -0.003
(-062)  (-0.65)
SOCSCORE 0.006*  0.005*
(1.88) (1.72)
GOVSCORE 0.010%**  0.010%**
(3.79) (3.86)
LNAREA 1.000%** 0021  1.000%**  0.021  0.998***  0.020
(40.59)  (0.89)  (40.70)  (0.88)  (40.79)  (0.83)
FLOORNUM  0.003*** 0.,003*** 0.003*** 0.003*** 0.003*** 0.003***
(14.44)  (1461)  (14.40)  (1457)  (14.40)  (14.57)
CARPARK 0.002%%*  0.001***  0.003%**  0.092%%*  0.093%**  0.092%**
(5.47) (5.79) (5.54) (5.87) (5.59) (5.93)
GARDEN 0.248%**  0.250%**  0.248%%*  (.250%%* 0. 247%%* (. 249%**
(9.07)  (10.24)  (9.07)  (10.22)  (9.09)  (10.24)
BEDRMNUM  0.012**  0.010%*  0012**  0.011**  0.013**  0.011**
(2.30) (2.03) (2.38) (2.11) (2.54) (2.28)
LIVDINNUM  -0.026%** -0.026%** -0.026*** -0.026%** -0.026%** -0.026%**
(-335)  (-339)  (-3.40)  (-343)  (-345)  (-3.50)
CLUBHSE 0.069 0.068 0.067 0.067 0.071 0.071
(0.73) (0.72) (0.73) (0.72) (0.86) (0.86)
SWIMPOOL 0.000 -0.001 0.002 0.001 -0.001  -0.002
(0.00) (-0.01) (0.02) (0.01) (0.02)  (-0.03)
Observations 228,334 228334 228,334 228,334 228334 228,334
R-squared 0.908 0.868 0.908 0.868 0.909 0.869
Estate FE YES YES YES YES YES YES
Year-Month FE  YES YES YES YES YES YES
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Panel B. Reach of ESG incidents and housing transaction prices

1) (2)
VARIABLES LNPRICE LNPFT
LIMITEDRISK -0.011 -0.011
(-0.82) (-0.84)
MEDIUMRISK -0.016* -0.015*
(-1.85) (-1.79)
HIGHRISK -0.043*** -0.042***
(-4.63) (-4.66)
LNAREA 0.997*** 0.012
(44.47) (0.54)
FLOORNUM 0.003*** 0.003***
(17.13) (17.26)
CARPARK 0.088*** 0.090***
(5.83) (6.28)
GARDEN 0.214*** 0.201***
(6.84) (5.44)
BEDRMNUM 0.008 0.008
(1.56) (1.61)
LIVDINNUM -0.021*** -0.021***
(-2.87) (-2.89)
CLUBHSE -0.092* -0.092
(-1.65) (-1.64)
SWIMPOOL 0.135*** 0.135***
(2.74) (2.76)
Observations 312,474 312,474
R-squared 0.916 0.883
Estate FE YES YES
Year-Month FE YES YES
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Panel C. ESG risk event and housing transaction prices

1) (2)
VARIABLES LNPRICE LNPFT
RISKIMONTH -0.041** -0.042**
(-2.26) (-2.41)
RISK3MONTH -0.027* -0.028*
(-1.73) (-1.89)
RISK6MONTH -0.020 -0.022
(-1.29) (-1.46)
RISK12MONTH -0.004 -0.006
(-0.29) (-0.48)
RISK36MONTH 0.006 0.003
(0.34) (0.18)
RISKLT -0.007 -0.007
(-0.30) (-0.32)
LNAREA 0.997*** 0.012
(44.47) (0.55)
FLOORNUM 0.003*** 0.003***
(17.08) (17.22)
CARPARK 0.089*** 0.091***
(5.91) (6.36)
GARDEN 0.215%** 0.202***
(6.85) (5.45)
BEDRMNUM 0.008 0.008
(1.54) (1.61)
LIVDINNUM -0.021*** -0.021***
(-2.87) (-2.89)
CLUBHSE -0.084 -0.085
(-1.54) (-1.53)
SWIMPOOL 0.130%*** 0.130***
(2.66) (2.68)
Observations 312,474 312,474
R-squared 0.916 0.883
Estate FE YES YES
Year-Month FE YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*** Significant at the 1% level.
** Significant at the 5% level.
* Significant at the 10% level
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Table 7: The buyer heterogeneity and housing transaction price

Panel A. Buyer characteristics and housing transaction prices

1) ) 3) 4
VARIABLES LNPRICE LNPFT LNPRICE LNPFT
NONLOCAL 0.009*** 0.009***
(2.93) (2.88)
HOMEBUYER -0.002 -0.002
(-0.53) (-0.57)
LNAREA 0.996*** 0.011 0.996*** 0.012
(44.68) (0.50) (44.56) (0.53)
FLOORNUM 0.003*** 0.003*** 0.003*** 0.003***
(17.08) (17.22) (17.03) (17.17)
CARPARK 0.089*** 0.090*** 0.088*** 0.090***
(5.82) (6.27) (5.80) (6.25)
GARDEN 0.215*** 0.202*** 0.216*** 0.203***
(6.80) (5.42) (6.80) (5.42)
BEDRMNUM 0.009 0.008* 0.009 0.008
(1.59) (1.65) (1.59) (1.64)
LIVDINNUM -0.022*** -0.022*** -0.022*** -0.022***
(-2.90) (-2.92) (-2.89) (-2.90)
CLUBHSE -0.078 -0.078 -0.078 -0.078
(-1.44) (-1.44) (-1.45) (-1.45)
SWIMPOOL 0.125** 0.125** 0.125** 0.125***
(2.56) (2.58) (2.58) (2.60)
Observations 312,474 312,474 312,474 312,474
R-squared 0.916 0.882 0.916 0.882
Estate FE YES YES YES YES
Year-Month FE YES YES YES YES
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Panel B. Buyer characteristics, ESG performance in property management companies and

housing transaction prices

1) () 3) 4)
VARIABLES LNPRICE LNPFT LNPRICE LNPFT
ESG x NONLOCAL 0.012%*** 0.011***
(2.68) (2.68)
ESG x HOMEBUYER 0.009*** 0.008***
(3.03) (2.93)
ESGSCORE 0.021*** 0.020*** 0.018*** 0.017***
(3.30) (3.25) (2.75) (2.73)
NONLOCAL -0.045** -0.044**
(-2.45) (-2.44)
HOMEBUYER -0.040%*** -0.038***
(-3.18) (-3.09)
LNAREA 0.997*** 0.018 0.998*** 0.019
(41.07) (0.78) (40.89) (0.82)
FLOORNUM 0.003*** 0.003*** 0.003*** 0.003***
(14.47) (14.65) (14.43) (14.60)
CARPARK 0.094*** 0.093*** 0.094*** 0.093***
(5.66) (5.99) (5.64) (5.97)
GARDEN 0.247%** 0.248*** 0.248*** 0.250***
(9.19) (10.35) (9.09) (10.23)
BEDRMNUM 0.013** 0.011** 0.013** 0.011**
(2.56) (2.29) (2.55) (2.29)
LIVDINNUM -0.026*** -0.027*** -0.026*** -0.027***
(-3.48) (-3.53) (-3.47) (-3.52)
CLUBHSE 0.072 0.071 0.071 0.070
(0.85) (0.84) (0.85) (0.84)
SWIMPOOL -0.001 -0.002 -0.001 -0.002
(-0.02) (-0.03) (-0.01) (-0.02)
Observations 228,334 228,334 228,334 228,334
R-squared 0.909 0.869 0.909 0.869
Estate FE YES YES YES YES
Year-Month FE YES YES YES YES
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Panel C. Buyer characteristics, ESG incidents in property management companies and

housing transaction prices

1) 2 3) 4)
VARIABLES LNPRICE LNPFT LNPRICE LNPFT
RISK x NONLOCAL -0.014*** -0.012***
(-2.99) (-2.72)
RISK x HOMEBUYER -0.005 -0.005
(-1.17) (-1.26)
RISK -0.018** -0.019** -0.019** -0.019***
(-2.33) (-2.48) (-2.53) (-2.60)
NONLOCAL 0.014*** 0.013***
(3.57) (3.43)
HOMEBUYER 0.000 0.000
(0.03) (0.04)
LNAREA 0.996*** 0.012 0.997*** 0.012
(44.56) (0.53) (44.44) (0.56)
FLOORNUM 0.003*** 0.003*** 0.003*** 0.003***
(17.14) (17.27) (17.09) (17.23)
CARPARK 0.088*** 0.089*** 0.088*** 0.089***
(5.79) (6.24) (5.78) (6.23)
GARDEN 0.214%*** 0.201*** 0.214%*** 0.201***
(6.79) (5.41) (6.82) (5.43)
BEDRMNUM 0.008 0.008 0.008 0.008
(1.54) (1.60) (1.53) (1.58)
LIVDINNUM -0.021*** -0.021*** -0.021*** -0.021***
(-2.88) (-2.89) (-2.86) (-2.88)
CLUBHSE -0.083 -0.083 -0.083 -0.083
(-1.50) (-1.49) (-1.52) (-1.51)
SWIMPOOL 0.128*** 0.129*** 0.129*** 0.129***
(2.63) (2.65) (2.64) (2.66)
Observations 312,474 312,474 312,474 312,474
R-squared 0.916 0.882 0.916 0.882
Estate FE YES YES YES YES
Year-Month FE YES YES YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*#* Significant at the 1% level.
** Significant at the 5% level.
* Significant at the 10% level
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Table 8: Rental analysis

1) (2) 3) 4
VARIABLES LNRENT LNRFT LNRENT LNRFT
ESGSCORE 0.000 -0.001
(0.03) (-0.17)
RISK 0.003 0.002
(0.35) (0.21)
LNAREA 0.866*** -0.132*** 0.871*** -0.127***
(39.90) (-5.96) (43.42) (-6.23)
MIDFLOOR 0.018*** 0.018*** 0.018*** 0.018***
(9.10) (8.85) (9.83) (9.65)
HIGHFLOOR 0.036*** 0.036*** 0.036*** 0.036***
(9.88) (9.96) (10.17) (10.27)
GARDEN 0.016 0.018 0.015 0.016
(1.12) (1.20) (1.10) (1.19)
BEDRMNUM 0.021*** 0.020*** 0.022*** 0.021***
(4.05) (3.71) (4.25) (3.98)
LIVDINNUM -0.034*** -0.032*** -0.034*** -0.032***
(-5.06) (-4.60) (-5.44) (-5.00)
CLUBHSE -0.024 -0.028 -0.127*** -0.129***
(-0.74) (-0.90) (-8.47) (-8.65)
SWIMPOOL 0.013 0.017 0.116*** 0.118***
(0.37) (0.54) (7.15) (7.33)
Observations 52,424 52,424 59,857 59,857
R-squared 0.957 0.916 0.957 0.919
Estate FE YES YES YES YES
Year-Month FE YES YES YES YES

The t-statistics are reported in parentheses calculated with robust standard errors.

*#% Significant at the 1% level.
** Significant at the 5% level.

* Significant at the 10% level
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Appendix Al. Variable definition

Variable

Definition

LNPRICE
LNAREA
LNPFT
LNRENT
LNPFT
RISK

LIMITEDRISK

MEDIUMRISK

HIGHRISK

RISKIMONTH

RISK3MONTH

RISK6MONTH

RISK12MONTH

RISK36MONTH

RISKLT

ESGSCORE

ENVSCORE

SOCSCORE
GOVSCORE

The natural logarithm of transaction prices.

The natural logarithm of square feet of transacted residential property.
The natural logarithm of transaction prices per square feet.

The natural logarithm of rental income per month.

The natural logarithm of rental income per square feet.

A dummy variable equals to one if the transaction occurred over within
12 months after the occurrence of risk incident by the corresponding
property manager and zero otherwise.

A dummy variable equals to one if the transaction occurred over within
12 months after the occurrence of a risk incident circulated in limited
reach level by the corresponding property manager and zero otherwise.
The limited reach level means that the news of risk incidents circulates
include local media, local governmental bodies and social media.

A dummy variable equals to one if the transaction occurred over within
12 months after the occurrence of a risk incident circulated in medium
reach level by the corresponding property manager and zero otherwise.
The medium reach level includes most national and regional media.

A dummy variable equals to one if the transaction occurred over within
12 months after the occurrence of a risk incident circulated in high reach
level by the corresponding property manager and zero otherwise. The
high reach level indicates that the incidents circulate in the truly global
media outlets.

A dummy variable equals to one if the transaction occurred within 1
months after the occurrence of risk incident by the corresponding
property manager and zero otherwise.

A dummy variable equals to one if the transaction occurred within 3
months but over 1 months after the occurrence of risk incident by the
corresponding property manager and zero otherwise.

A dummy variable equals to one if the transaction occurred within 6
months but over 3 months after the occurrence of risk incident by the
corresponding property manager and zero otherwise.

A dummy variable equals to one if the transaction occurred within 12
months but over 6 months after the occurrence of risk incident by the
corresponding property manager and zero otherwise.

A dummy variable equals to one if the transaction occurred within 36
months but over 12 months after the occurrence of risk incident by the
corresponding property manager and zero otherwise.

A dummy variable equals to one if the transaction occurred over 36
months after the occurrence of risk incident by the corresponding
property manager and zero otherwise.

The overall environmental social and governance scores of the
corresponding property manager.

The environmental scores of the corresponding property manager.

The social scores of the corresponding property manager.

The governance scores of the corresponding property manager.
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NONLOCAL

HOMEBUYER

FLOORNUM

CARPARK

GARDEN

BEDRMNUM
LIVDINNUM
CLUBHSE

SWIMPOOL

A dummy variable equals one if the buyer is not local and zero otherwise.
A local buyer is identified by the name of buyer according to Fan et al.
(2022).

A dummy variable equals to one if the buyer is not a flipper and zero
otherwise. A flipper is a buyer who buy and then sell the same flat within
two years (Agarwal et al., 2022).

The floor number.

A dummy variable equals to one if transaction includes a car park and
zero otherwise.

A dummy variable equals to one if the estate has a garden and zero
otherwise.

The number of bedrooms.

The number of living or dining rooms.

A dummy variable equals to one if the estate has a club house and zero
otherwise.

A dummy variable equals to one if the estate has a swimming pool and
zero otherwise.
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