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Abstract: Distinct from the existing literature, which mainly focuses on the impacts of green building
practices on the owners’ benefits, this paper examines capital market participants’ perceptions of
green building, specifically, the cost of equity capital. The study uses data regarding the United States
Real Estate Investment Trusts (US REITs) from 2000 to 2016, employing a panel regression analysis
and adopting a Price Earnings Growth (PEG) ratio model for the cost of equity capital estimation.
We find a negative relationship between green building certification and the cost of equity capital.
Our results encourage REITs to participate in green building certification and aim for higher green
building rankings. In addition, we examine whether corporate governance could affect the intensity
of green building practices in REITs. It is found that corporate governance practices implemented to
align shareholders’ and managers’ interests, such as higher institutional holdings and a less dispersed
ownership structure, positively impact firms’ resource allocation for green initiatives. The results
suggest there could be mutual benefits for both economic profits and sustainable buildings.

Keywords: social responsibility; green building; cost of equity capital; corporate governance;
ownership structure

1. Introduction

The pursuit of rapid economic growth has made people focus merely on economic profits,
and neglect what may have thereby been sacrificed, for decades or even centuries. This has led to
several severe consequences, such as environmental pollution, climate change, biodiversity loss, etc.
The continually worsening situation has raised people’s awareness of how their activities can affect their
surroundings and urged us to find innovative practices that could mutually benefit economic growth
and environmental sustainability. This social phenomenon has led to the popularity of corporate
social responsibility (CSR) in recent years. The concept of CSR is based on the assumption that social,
environmental and economic perspectives should all be considered in the business operation process
by stakeholders when coming up with investment decisions [1,2]. Thus, it can simply be defined as
strategies that firms use to conduct their business in an ethical and society-friendly way.

The sustainability revolution is also occurring in the real estate sector. This paper specifically
focuses on “green building” as the application of CSR in the environmental dimension. In fact, the CSR
practices in real estate may play the most critical role in sustainable transformation, because building
and construction comprise the world’s largest consumer of energy and producer of carbon dioxide (CO2)
emissions (accounting for 36% of global final energy use and 39% of energy-related CO2 emissions) [3].
Hence, progress towards green buildings and construction is essential to sustainable transformation
and has grown significantly and rapidly over the past 10 years, with the aim of supporting public
health and well-being, as well as the economy and the environment [4]. As a result, it is believed that
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there will be a new wave of investment in the real estate sector in which sustainable building will be
set as a top priority.

The increased environmental awareness in the real estate industry has created a demand for the
growth of voluntary certification systems such as Leadership in Energy and Environmental Design
(LEED), Energy Stars, etc. These rating agencies have been initiated by government organizations,
aiming to assess the degree of environmental friendliness and energy efficiency of construction, so as
to quantify the standard of building sustainability. This study focuses on LEED green certification
because it is considered the most widely used green building rating system in the world. LEED was
developed by the US Green Building Council (USGBC), and its certification has been evaluated as an
internationally recognized symbol of sustainability achievements.

Besides the several major contributions green building makes to the environment, there is a growing
concern about whether or not these certified buildings affect financial performance positively. Most of
the previous studies have focused on how greenness affects the properties’ values. Green buildings
have been found to generate higher premium rental rates and higher occupancy rates [5,6], longer
economic lives [7], and higher profits for investors and developers [8]. Moreover, previous studies
have found that real estate firms and Real Estate Investment Trusts (REITs) with green certification
have higher stock returns [9] and lower operating expenditure [10]. Despite extensive research on this
topic, the previous studies have mainly focused on the profits of the green building owners, e.g., on the
accounting and market-based financial performance. So far, there is an absence of research examining
capital market participants’ perceptions of green building, e.g., the cost of equity capital.

The cost of equity capital is defined as the return a company requires, in order to determine
that an investment meets its capital return requirements, representing the compensation the market
demands in exchange for owning the asset and bearing the risk of ownership. As a result, this indicator
performs an important role in affecting corporate investment and financing decisions and is one of the
substantial determinants of film value. Shleifer and Vishny [11] suggested that a lower cost of equity
capital means that the savings can be retained or used in other investments. Accordingly, firms prefer
a lower cost of equity. This research aims to provide an overview of how financial performance reacts
to green building practices through the channel of the cost of equity capital.

Another question that we intend to answer in this research is whether there is a relation
between corporate governance and the green building intensity of REITs. At present, there is still
little understanding of the circumstances under which firms are more likely to invest resources in
sustainable goals [12]. Since outside shareholders have difficulty evaluating the profitability of green
infrastructure projects, managerial discretion is more likely to be responsible for such investment
decisions. Managerial discretion is an important element of the corporate governance mechanism,
and it has been suggested that better corporate governance results in higher firm valuation and
performance [13–15], stock returns [16], and stock market liquidity [17]. Therefore, it is likely that the
corporate governance mechanism could affect the green building practice intensity of REITs.

The ownership structure is one of the most important elements of the governance mechanism,
as it can have an enormous impact on the incentives of managers, thereby affecting the efficiency of the
firm [18]. It is assumed that firms’ strategies are conducted based on the motivations and benefits of
the parties involved in formulating and making decisions in the firms. Meanwhile, the ownership
structure is defined by the distribution of equity with regard to votes and capital, but also by the
identity of the equity owners. Therefore, it would be interesting and significant to examine whether
the ownership structure is the driving force behind the green building practice intensity of REITs.
This research will focus on two proxies for ownership structure, namely, institutional holdings,
and ownership concentration.

In short, through analyzing the United States Real Estate Investment Trusts (US REITs) in
the period between 2000 and 2016, we conduct empirical studies to determine, firstly, whether
or not green building practices can help improve the financial performance of REITs in terms of
cost of equity, and secondly the relationship between corporate governance and green building
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implementation intensity. Our results do not merely fill the research gap in identifying the attributes
that characterize green building in REITs, and their financial performance from the perspectives of
capital market participants, providing beneficial implications for REIT investors, but also, and more
importantly, should encourage green building practices due to the finding of mutual benefits in terms
of economic profits.

The remainder of this research is organized as follows. Section 2 provides a review of the
theory and literature in relation to green building implementation, cost of equity, and corporate
governance. Section 3 discusses the methodology, including the selection of the sample, calculation
of the variables, and formation of the regression equations. Section 4 presents the research results,
and Section 5 concludes.

2. Literature Review

2.1. Green Building Implementation and Cost of Equity Capital

Green buildings are considered a part of the CSR strategy. Research into the impacts of green
practices on financial performance can also be based on prior studies of the causal relationship
between CSR and financial performance in terms of direct relationships, CSR is assumed to increase
the expenditure of firms, while the benefits cannot be seen clearly in the financial statements.
Despite the ongoing debate on CSR engagement, most studies have agreed that it has a positive
relationship with financial performance [19,20], meaning that the more actively firms are involved in
CSR activities, the better financial returns they can achieve. According to Renneboog et al. [21] and
Chiang et al. [22], CSR activities could bring positive growth in long-term stock performance and other
investment opportunities.

Much of the literature provides evidence that analysts and investors consider environmental
performance when making investment decisions or analyses [23–25]. Firms with superior environmental
performance can easily draw attention from consumers who take social outcomes into consideration,
resulting in better support, and thus, better financial performance [19]. In financial literature,
the definition of the cost of equity capital is the return that a firm pays its equity investors to
compensate them for the risk they undertake by investing in the firm. Hence, the relationship between
environmental performance and the cost of equity capital is affected, to some extent, by the risk
perceived by the investors. In the context of the current market, under which consumers have a high
level of social awareness, any social or environmental activities committed by firms enhance their
public image [26], influencing the perceived risk profile of the firms in the capital markets [27] and
thereby leading to a lower expected return and lower cost of equity capital accordingly. Another
analytical study came up with the same result, supporting the idea that investors would presume
there to be a lower risk, and therefore, accept a lower return on their investment in firms with better
environmental performance [28]. Moreover, Reverte [29], El Ghoul et al. [30], and Goss and Roberts [23],
focusing on the impact of CSR on the cost of equity capital, provided evidence that firms’ environmental
performance could enhance firm value by reducing the cost of capital.

In recent years, an increasing number of studies on green building have been carried out. It has
been found that green building certification leads to better financial performance and a higher future
value of the property [9]. This is based on a positive relationship between green building certification
and the occupancy rate of the building, rental prices, revenue values [31–35]. Given their lower
energy consumption compared to ordinary buildings, green buildings will incur lower operational
expenditure. Therefore, the REITs operating them should also incur lower operational expenditure [8].

An and Pivo [34] showed that loans on green buildings have slightly better terms than loans on
non-green buildings and, more importantly, loans on sustainable buildings also carry less default risk.
Moreover, it has been proven that there is, on average, a 6.6% higher return on investment (ROI) on
LEED-certified buildings than on non-certified buildings [35]. In addition, it has been suggested that
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green portfolios are capable of generating higher returns than non-green portfolios and even did so in
the crisis period between 2007 and 2009 [7].

This study specifically focuses on instrumental stakeholder theory, which implies that achieving
stakeholder expectations may result in several competitive advantages, such as a good reputation,
long-term relationships, or higher market value [36]. In this case, green building certification is a
confirmation of REITs’ environmental performance, which has become a stakeholder demand under
the current circumstances. Therefore, green building certification may result in long-term financial
benefits for REITs. Given the prior research and theory, this study puts forward the following research
hypotheses for testing:

Hypothesis 1 (H1): LEED green building certification has a significant negative effect on REITs’ cost of
equity capital.

2.2. Corporate Governance and Green Building Practice Intensity

Several theoretical academic works have found evidence that corporate governance could affect
firms’ decision to go green. According to stakeholder theory, it shows that sustainable properties follow
a “win–win” model, as green infrastructure not only provides value to the property’s owners but also
makes a huge contribution to the community [37]. As a result, if green buildings can bring considerable
benefits to firms, shareholders should promote corporate governance practices that strongly encourage
managers to invest in them. In addition, the over-investment hypothesis, based on the agency theory
of Jensen and Meckling [18], argues that an effective firm governance mechanism helps reduce the
probability of over-investment by managers via the channel of CSR activities. Moreover, Cespa and
Ceston [38] proposed a theoretical model regarding conflict of interest, claiming that firms engaging
in CSR activities are not only able to increase profits but also be ethical and socially supportive.
Consequently, if CSR can help increase a firm’s value, corporate governance should guide firms to
get involved in CSR activities. In other words, it is expected that there should be a positive relation
between corporate governance and CSR intensity.

In order to provide a better understanding of how the corporate governance mechanism
can be linked to green building implementation intensity, this study empirically tests two
previously examined proxies representing the corporate governance system, institutional ownership,
and ownership concentration.

The ownership structure is considered a key element of the governance system, as it can affect how
managers exhibit their control rights over the firm’s strategic decisions and, hence, impact on a firm’s
operating efficiency. For example, the “convergence of interests” hypothesis of Jensen [39] suggests that
managerial ownership helps align the interests of shareholders and managers. Accordingly, managers
will have more motivation to make good decisions to improve firm value. Furthermore, it is argued
that, when firms’ outstanding shares are overly dispersed across many individuals, minor shareholders,
and institutions, and none of them hold substantial portions, they will have less motivation to put time
and effort into controlling and evaluating managerial decisions [40]. The situation could change when
ownership is more concentrated. Investors with large holdings, such as institutions, can manage to
exercise control over the managers. Such shareholders have the potential to force managers to do what
they want through two typical channels, namely trading their shares and voicing their disapproval.
As a result, the ownership structure can be used to capture corporate governance effectively.

Increased institutional holdings and the concentration of institutional ownership reflects the
growing dominance of this group in the capital market. Given their significant number of shares, they
are capable of taking aggressive action, either directly or indirectly, to influence managerial discretion.
Thus, they have more incentive to exert their monitoring ability in the governance mechanism.
In addition, institutions are believed to be prudent investors due to their information-seeking ability.
Thus, their direction of firm management can be thought to make sense. Earlier research has
suggested a positive association between institutional ownership and firms’ corporate governance
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quality [41–44], meaning that higher institutional holdings imply a better corporate governance
mechanism. Consequently, this study supports the idea that high institutional holdings are positively
associated with a firm’s green building practice intensity.

Ownership concentration refers to the amount of stocks held by individual or large block
shareholders who own at least 5% of the equity of a firm. A concentrated ownership structure implies
a “convergence of interests” or “alignment effect”. Hence, a more concentrated ownership structure is
supposed to align the incentives of owners and firms well, reducing management inefficiency and
representing a better governance quality [45]. Following the alignment effect, less dispersed ownership
leads to higher congruities in stakeholders’ interests, thus resulting in a more efficient governance
mechanism. Thus, ownership concentration might comply with the alignment effect, representing
better governance quality for REITs.

In a nutshell, regarding the relationship between the governance mechanism and green building
implementation intensity, the levels of institutional ownership and ownership concentration can
express the quality of corporate governance practices in terms of interest alignment. Therefore, this
study posits the following hypothesis:

Hypothesis 2 (H2): Corporate governance practice is significantly associated with REITs’ green building
implementation intensity.

3. Methodology

3.1. Data

Green building certification data are obtained from the LEED official website, which provides
the name of the building, type of building, and the score for its greenness level. For each building,
we classify the REITs to which that building belongs. We first collect the list of buildings from each
REIT annual report and match those buildings with the buildings from the LEED website to classify the
buildings’ greenness levels. Finally, these data are used to calculate greenness scores at the REIT level.

All financial data, such as return on assets, total assets, market-to-book ratio, leverage, and others,
were obtained through Datastream, along with the forecasted earnings per share and stock price
needed to compute the cost of equity capital. Institutional ownership and the concentration ownership
Herfindahl–Hirschman Index (HHI) were collected from Thomson Reuters institutional data. While the
LEED program was initiated in 1998, the sample from its early stages is very limited, and thus, most of
the existing literature starts the analysis from the 2000s. We follow Eichholtz et al. [10] who started
their sample in 2000 and study the period from 2000 to 2016 in the US. The final sample consists of 107
US REITs with 1011 firm-year observations.

3.2. Variables

3.2.1. Cost of Equity Capital (CC)

It is suggested that the cost of equity capital represents the rate of return regarding the market’s
perception of a firm’s riskiness [30], which means that, when the market sees a firm or portfolio as
risky, a higher return will be expected. In contrast, when the market believes that a firm is doing well
and has a lower risk, the return is expected to decrease, and there will be a lower cost of equity capital
for the firm. We use the Price Earnings Growth (PEG) ratio method [46] to estimate the cost of equity
capital since this method is applied in most of the prior studies and is proven to be consistent and
risk-related to the cost of equity capital estimation [19,29,30,47]. The model adopted requires two years
of forecasting [29,48,49]:

CCi =

√
epsi,t+2 − epsi,t+1

P0,i
(1)
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where epsi,t+2 is the two-year forecast of earnings per share, epsi,t+1 is the one-year forecast of earnings
per share, and P0,i is the current stock price of the REIT.

3.2.2. Greenness Score

In order to identify the level of green building implementation intensity in the REITs, we create
several proxies, denoted by G1, G2, G3, and GB. The greenness score measurements, G1, G2, and G3,
were presented and developed by Eichholtz et al. [10]. The first variable, G1, refers to the percentage
of buildings that are certified relative to the total number of buildings owned by REITi in year t.
We utilize information from REITs’ annual reports to calculate the percentage of buildings certified by
the LEED system:

G1it =

∑
Number o f certi f ied buildingsit∑

Number o f building ownedit
× 100% (2)

The second measurement, G2, refers to the percentage of square feet of certified buildings to the
total square feet of buildings owned by REITi in year t. Again, we use information from the REITs’
annual reports and the LEED certification. This variable gives a more detailed “greenness score”,
than G1:

G2it =

∑
Square f eet o f certi f ied buildingsit∑
Square f eet o f all building ownedit

× 100% (3)

The third proxy, G3, uses the scores assigned by the LEED system to calculate the average
greenness score over all the buildings owned by a REIT. The LEED assessment releases scores for
properties based on six criteria: Sustainable sites, water efficiency, energy and atmosphere, materials
and resources, indoor environmental quality, and innovation. The scores range from 40 to 100 points
and lead to four certification types: Certified, silver, gold, and platinum. We utilize the LEED scores
for properties, published on the official LEED website, to calculate the average LEED score for each
REIT, according to the following formula:

G3it =

∑
LEED green building scoreit∑
Number buildings ownedit

(4)

Finally, to identify the LEED green building certification engagement of the REIT, GB is created
as a dummy variable. It equals 1 if REITi has adopted at least one LEED certification in year t or 0
otherwise:

GBit = Dummy Variable (1 i f REIT has LEED Certi f ication, 0 otherwise) (5)

3.2.3. Institutional Ownership (IO) and Ownership Concentration (HHI)

Institutional ownership refers to the fraction of shares owned by large institutions such as
mutual funds, pension funds, insurance companies, investment firms, and endowments. Ownership
concentration refers to the amount of stock owned by large block shareholders that hold at least
5% of the equity of the firm. This paper uses the best known measure of ownership concentration,
the Herfindahl–Hirschman Index or HHI [50]. The HHI is calculated as the sum of the squares of the
ownership percentages of all equity holders that are greater than or equal to 5%. A larger value for this
index indicates a higher level of concentration and the presence of fewer shareholders in the firm’s
ownership structure and vice versa. HHI ranges from 0 to 1, according to the following formula:

HHI =
n∑

i=1

s2
i (6)

where si is the ownership percentage of investor i, who owns at least 5% of the firm’s equity, n is the
number of investors who own at least 5% of the firm’s equity.
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3.2.4. Control Variables

In order to ensure that the green building certification affects the cost of equity capital as well as
capturing the effect of corporate governance practices on the greenness score, the REIT’s return on
assets (ROA) is controlled for the firm’s performance. ROA is calculated as the ratio of net income
to total assets in a particular year, aimed at measuring the firm’s performance efficiency based on
accounting data. This indicator is important since a higher return on the firm is perceived to mean a
lower risk of investment. Thus, the shareholders would expect a lower cost of equity capital [51,52].
Therefore, it is expected that the ROA will have a negative relationship with the cost of equity capital.
Besides this, firms with better financial performance are more likely to engage in CSR activities [53].
Accordingly, a higher value of ROA is expected to lead to a higher level of green building engagement.

Firm size is calculated by taking the natural log of a firm’s total assets. It is expected to have a
negative relationship with the cost of equity capital as a larger firm is likely to be more able to generate
a cash inflow, and thus perceived to be less risky [29]. Therefore, the investors would expect a lower
return from a larger firm. In addition, larger firms can attract wider media attention and have broader
analyst coverage, potentially reducing information asymmetry and resulting in a lower cost of equity
capital [19,30,54]. On the other hand, evidence from previous studies on CSR suggests that small firms
face several barriers to taking responsible actions, such as light pressure from the public and financial
constraints. Hence, it is predicted that there will be a positive association between firm size and the
intensity of green building practices.

Leverage is calculated by dividing total liabilities by total assets. When firms have higher leverage,
there is a larger responsibility to pay off the debt, and the firm is exposed to higher risk leading the
investors to expect a higher return on their investment [19,55,56]. At the same time, the leverage
structure may influence investment choices because managerial opportunism may happen more
easily when firms have a lot of cash in place [57]. Theoretically, obligations related to debt may help
discourage potential over-investment. Agency theory predicts a positive association between leverage
and CSR activities [58].

The market-to-book ratio is used to check the truthfulness of the stock price, that is, whether
the stock is at the right price, overvalued, or undervalued. The ratio is calculated by dividing the
market value by the equity book value. A value greater than 1 would refer to an overvalued condition,
in which the actual value of the firm was lower than the stock price in the market, and vice versa.
The market-to-book value is predicted to have a negative relation with the cost of equity capital [29].
In addition, as with ROA, a positive association would be expected between this ratio and green
building practice intensity.

Beta represents the firm risk or the volatility of investment compared to the market. Its value
is obtained from a regression of the firm’s excess stock return on the corresponding index excess
return over 36 months, where the excess return is the monthly return minus the risk-free investment
(one-month Treasury bill rate). The firm’s cost of equity, considered to be the expected return, is
predicted to have a positive relationship with beta since higher firm risk should lead to a higher
expected return [59]. Moreover, risk should be a barrier to investment for a firm. Thus, it is assumed
that beta has a negative impact on green building engagement.

Return variability represents the volatility of the stock price return. This indicator is calculated
from the annual standard deviation of the daily stock price return [47]. It is expected to have a
positive relationship with the cost of equity capital and a negative association with sustainable building
engagement since return variability acts similarly to beta [19]. The difference is that beta shows the
volatility of firms related to the market condition, while return variability shows the volatility of the
stock price itself. Therefore, it is seen as the risk of the firm, where a higher value of return variability
represents a more volatile stock price.

Interest coverage refers to a firm’s ability to pay its interest expenses on outstanding debt,
calculated by dividing the firm’s earnings before interest and taxes by the firm’s interest expenses.
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Including the interest coverage ratio as a control variable provides us with a better understanding of a
firm’s financial status related to corporate riskiness and investment.

3.3. Empirical Model Specification

The paper is constructed of two main parts. First, we will examine the effect of LEED green
building certification ownership on the cost of equity capital. The first model is as follows:

CCit = α+ β1Greenness scoresit + β2ROAit + β3SIZEit + β4LEVit + β5MBRit + β6BETAit
+β7RETVARit + β8INTit + εit

(7)

The second model investigates the relationship between ownership structure (as a proxy for
corporate governance) and green building implementation intensity:

Greenness scoresit = α+ β1IOit + β2HHIit + β3ROAit + β4SIZEit + β5LEVit + β6MBRit
+β7BETAit + β8RETVARit + β9INTit + εit

(8)

where CC is the cost of equity capital, Greenness scores stands for G1, G2, G3, and GB, IO is the
institutional ownership, HHI stands for ownership concentration, ROA represents return on assets Size
measures the REIT’s size, LEV stands for leverage, MBR is the market-to-book ratio, BETA represents
the firm beta, RETVAR measures the return variability, and INT is interest coverage.

4. Empirical Results and Analysis

4.1. Descriptive Statistics Analysis

In Table 1, the greenness scores G1, G2, and G3 have mean values of 1.31%, 1.96%, and 0.79%,
respectively. This means that only 1.31% of US REITs’ properties are green-certified infrastructures,
and only 1.96% of the total building area is certified by LEED assessment. The average “greenness”
score given by LEED across all properties of US REITs is 0.79%. The average value of the cost of equity
capital (CC) is 11.79%. The independent variables for ownership have mean values of 0.77 and 0.07,
for institutional ownership and ownership concentration, respectively. These imply that, on average,
77% of US REITs’ shares are held by institutions, while their ownership concentration is 7%. The latter
value is relatively low, which is consistent with previous findings of an inverse association between
ownership concentration and quality of legislation.

ROA is the ratio of net income to total assets, and the average value of this variable is 1.85%.
This number is low because REITs consist of properties and other tangible assets, making their total
asset value very high. In terms of leverage, the mean value of this variable is 53.09%. Since leverage is
the ratio of total liabilities to total assets, it implies that the capital sources of REITs are well balanced
between debt and equity. The mean value of the market-to-book ratio is 2.3, which implies that,
in general, REITs are overvalued, or stocks are traded at a premium. The average beta value is 1.03,
which indicates that these US REITs’ risk is similar to those of the market. In terms of return variability,
the maximum value is 69.32%, which means that some REITs’ returns are very volatile. The minimum
is only 2.23%, and the average only 7.58%, which can be considered less volatile. The interest coverage
ratio has a mean value of 2.66.

4.2. Correlation Analysis

Table 2 shows the results of the correlation analysis. It can be seen that cost of equity capital has
a negative correlation with the greenness variables. Thus, as the greenness of the REITs increases,
that is, G1, G2, and G3 are higher, this leads to a decreased cost of equity capital. It can also be seen
that the greenness scores are positively correlated with institutional holdings but negatively with
ownership concentration. In terms of the control variables, no high correlation can be detected among
the variables, implying there is no multicollinearity problem.



Sustainability 2020, 12, 3680 9 of 21

Table 1. Descriptive statistics.

Variables Mean Median S.D. Min Max N

G1 1.3145 0.0000 4.1673 0.0000 45.0000 1011
G2 1.9601 0.0000 5.8788 0.0000 48.5787 1011
G3 0.7932 0.0000 2.5271 0.0000 26.5250 1011
GB 0.2275 0.0000 0.4194 0.0000 1.0000 1011
CC 11.7965 8.7072 10.2007 0.0000 85.0812 1011
IO 0.7657 0.8522 0.2480 9.53E-06 1.0000 1011

HHI 0.0713 0.0521 0.0833 0.0224 1.0000 1011
ROA 1.8497 1.7380 2.8937 −16.3811 30.5580 1011
SIZE 15.0837 15.0908 1.0578 11.9048 18.7093 1011
LEV 0.5309 0.5201 0.1652 0.0033 1.0821 1011
MBR 2.3005 1.7363 3.6512 −6.2259 77.7728 1011
BETA 1.0305 0.9564 0.6387 −1.0999 3.9142 1011

RETVAR 7.5837 5.8467 6.0000 2.2358 69.3270 1011
INT 2.6619 1.7430 9.2558 0.0000 274.9620 1011

This table presents the descriptive statistics of all the variables. G1 represents the percentage of buildings that
are certified relative to the total number of buildings owned by REITi in year t. G2 represents the percentage of
square feet of buildings that are certified relative to the total square feet of property owned by REITi in year t. G3
measures the average greenness score awarded by LEED divided by the number of properties owned by REITi
in year t. GB is a dummy variable that takes the value 1 if the REIT has any LEED certification, and 0 otherwise.
CC (cost of equity) is calculated based on the Price Earnings Growth (PEG) ratio method of Easton (2004). IO
(institutional ownership) ranges from 0 to 1. HHI (ownership concentration) is calculated as the sum of the squares
of the ownership percentages of all equity holders who hold at least 5% of the equity. ROA (return on assets) is
calculated as the ratio of net income to total assets. SIZE (firm size) is calculated by taking the natural log of the
firm’s total assets. LEV (leverage) is calculated by dividing the liabilities by the total assets. MBR (market-to-book
ratio) is calculated by dividing the market value by the equity book value. BETA, representing the firm risk, is
calculated by dividing the excess return on the stock by the excess return on the market. RETVAR (return variability)
is calculated from the annual standard deviation of the daily stock price return. INT (interest coverage) is calculated
by dividing earnings before interest and taxes by interest expense.

4.3. Analysis of Results

4.3.1. Green Building Certification’s Impact on Cost of Equity

Table 3 presents the panel data regression results of examining the relationship between green
building implementation and the cost of equity capital. The cost of equity capital is regressed on the
four measures of greenness separately, controlling for fixed effects. Figure 1 presents the coefficient
estimates of the greenness scores from the cost of equity capital regression. In all the estimations, it is
documented that the greenness of the REITs is significantly and negatively related to the cost of equity
capital, supporting hypothesis 1. In particular, higher levels of G1, G2, and G3 significantly reduce the
cost of equity capital. For G1, it can be seen that the cost of equity capital will decrease by 0.21% when
a REIT increases the percentage of its buildings that are certified by one percent. The same increase in
the percentage of building area that is certified will reduce the cost of equity capital by about 0.19%.
This shows that increasing either the percentage of certified buildings or the percentage area of certified
buildings will result in a similar decrease in the cost of equity capital. When REITs have a higher level
of LEED green building certification, this will lead to a decrease of 0.35% in the cost of equity capital.
The coefficient on GB is also negatively significant. The value of 3.49 means that, when REITs gain
LEED green building certification, it could lead to a decrease of 3.49% in the cost of equity, compared
to if they have no certification.
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Table 2. Correlation matrix.

Correlation G1 G2 G3 CC IO HHI ROA SIZE LEV MBR BETA RETVAR INT

G1 1
G2 0.8993 *** 1
G3 0.9965 *** 0.9005 *** 1
CC −0.1825 *** −0.1867 *** −0.1805 *** 1
IO 0.1318 *** 0.1509 *** 0.1375 *** −0.0697 ** 1

HHI −0.0171 −0.0312 −0.019 0.0108 −0.5908 *** 1
ROA 0.0316 −0.018 0.024 −0.2115 *** −0.0854 *** −0.0339 1
SIZE 0.0461 0.0566 * 0.0498 0.017 0.3776 *** −0.1672 *** −0.0722 ** 1
LEV −0.0985 *** −0.1115 *** −0.1061 *** 0.0766 ** −0.0269 0.0001 −0.2904 *** 0.2627 *** 1
MBR 0.0001 −0.017 −0.0058 −0.1327 *** −0.026 0.0456 0.0167 −0.015066 0.1706 *** 1
BETA −0.0368 −0.0171 −0.0346 0.1993 *** 0.2127 *** −0.0517 −0.3482 *** 0.0662** 0.0861 *** −0.0462 1

RETVAR −0.0869 *** −0.0858 *** −0.0867 *** 0.27219 *** 0.024693 −0.01307 −0.2713 *** −0.0160 0.0836 *** −0.1009 *** 0.568 *** 1
INT −0.0072 −0.0204 −0.0075 −0.0211 −0.1001 *** 0.0015 0.2051 *** −0.1344*** −0.2645 *** −0.0228 −0.1183 *** −0.0504 1

This table presents the correlation matrix of the variables. G1 represents the percentage of buildings that are certified relative to the total number of buildings owned by REITi in year t. G2
represents the percentage of square feet of buildings that are certified relative to the total square feet of property owned by REITi in year t. G3 measures the average greenness score
awarded by LEED divided by the number of properties owned by REITi in year t. CC (cost of equity) is calculated based on the Price Earnings Growth (PEG) ratio method of Easton (2004).
IO (institutional ownership) ranges from 0 to 1. HHI (ownership concentration) is calculated as the sum of the squares of the ownership percentages of all equity holders who hold at least
5% of the equity. ROA (return on assets) is calculated as the ratio of net income to total assets. SIZE (firm size) is calculated by taking the natural log of the firm’s total assets. LEV (leverage)
is calculated by dividing the liabilities by the total assets. MBR (market-to-book ratio) is calculated by dividing the market value by the equity book value. BETA, representing the firm risk,
is calculated by dividing the excess return on the stock by the excess return on the market. RETVAR (return variability) is calculated from the annual standard deviation of the daily
stock price return. INT (interest coverage) is calculated by dividing earnings before interest and taxes by interest expense. ***, **, and * indicate significance at the 1%, 5%, and 10%
level, respectively.
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Table 3. Effect of green building certification on REITs’ cost of equity capital.

Variables
Cost of Equity Capital (CC)

(1) (2) (3) (4)

G1 −0.2105 **
(0.0862)

G2 −0.1894 ***
(0.0561)

G3 −0.3493 **
(0.1438)

GB −3.4896 ***
(0.9032)

ROA −0.2845 * −0.3096 ** −0.2870 * −0.2932 *
(0.1526) (0.1507) (0.1530) (0.1528)

SIZE −0.8073 −0.7569 −0.8035 −0.4366
(0.936) (0.9164) (0.9372) (0.9549)

LEV 6.5877 6.5736 6.5193 5.5606
(5.0183) (4.9906) (5.0196) (4.8736)

MBR −0.1029 ** −0.099 ** −0.1011 ** −0.0948 **
(0.0455) (0.0435) (0.0453) (0.0436)

BETA 0.5899 0.6149 0.5903 0.9810
(0.8316) (0.8256) (0.8316) (0.8583)

RETVAR 0.3679 *** 0.3620 *** 0.3680 ** 0.3488 ***
(0.1248) (0.1251) (0.1248) (0.1265)

INT 0.0257 ** 0.0266** 0.0256 ** 0.0249 **
(0.0109) (0.0107) (0.0108) (0.0109)

Constant 18.0493 17.4439 18.0293 13.2620
(14.8865) (14.6156) (14.890) (15.2273)

N 1011 1011 1011 1011
R-squared 0.5814 0.5828 0.5813 0.5868

Adj R-square 0.5281 0.5298 0.5281 0.5343
F-stat 10.9156 10.9808 10.9135 11.1634

Fixed effect Yes Yes Yes Yes

This table presents the estimates of model 1 using panel data regression to investigate the effect of green certification
practices on the cost of equity capital. CC (cost of equity capital) is calculated based on the Price Earnings Growth
(PEG) ratio method of Easton (2004). G1 represents the percentage of buildings that are certified relative to the total
number of buildings owned by REITi in year t. G2 represents the percentage of square feet of buildings that are
certified relative to the total square feet of property owned by REITi in year t. G3 measures the average greenness
score awarded by LEED divided by the number of properties owned by REITi in year t. GB is a dummy variable
that takes the value 1 if the REIT has any LEED certification, and 0 otherwise. ROA (return on assets) is calculated
as the ratio of net income to total assets. SIZE (firm size) is calculated by taking the natural log of the firm’s total
assets. LEV (leverage) is calculated by dividing the liabilities by the total assets stated. MBR (market-to-book ratio)
is calculated by dividing the market value by the equity book value. BETA is calculated by dividing the excess
return on the stock by the excess return on the market. RETVAR (return variability) is calculated from the annual
standard deviation of the daily stock price return. INT (interest coverage) is calculated by dividing earnings before
interest and taxes by interest expense. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
The numbers in parentheses are robust standard errors.

These results imply that socially responsible investors, aware of REITs, do pay attention to
green building certification. As there might be a short-term profit change due to the high cost
of developing green buildings, socially responsible investors will take a long-term position in
looking for intertemporal profits while also staying in alignment with their social and environmental
values [60]. Our findings confirm the instrumental stakeholder theory, i.e., that, when a firm achieves
stakeholder expectations, it will earn benefits. As there is a rapid rise in the social and environmental
consciousness, this is increasing shareholders’ demand for socially responsible products. Moreover,
since REITs’ environmental performance is manifested in green building certification, holding a higher
level of certified green buildings will result in long-term financial benefits for REITs. Therefore,
the current cost of equity capital expected by the shareholders will decrease when REITs have green
building certification.
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The implications of the findings for managers are twofold. The first comes from the result that
REITs could enjoy up to a 3.49 percent decrease in the cost of equity capital when they have LEED
green building certification. This could motivate REIT managers to hold such certification. The benefit
obtained from REITs’ lower cost of equity capital due to green building engagement would enhance the
REITs’ firm value. The second implication comes from the empirical result that REITs will experience a
lower cost of equity capital when they become “greener”. This should further encourage managers to
seek higher rankings in the green building rating system. Better green building practices here include
an increasing number of certified buildings, an increase in certified area, or achieving a better level of
LEED certification. Better green building practices will not only have a better impact on society and the
environment but will also result in a lower cost of equity capital, and thus higher value, for the REITs.

In terms of control variables, the regression results, in general, show that REITs with better
financial performance, as represented by ROA, have a lower cost of equity capital. This aligns with
theories and previous studies showing that reported earnings affect stockholders’ expectations of
returns [51,61]. The market-to-book ratio has a significantly negative effect on the cost of equity
capital, as expected, as market value and risk are inherently inversely related [29,49]. Similarly,
return variability, which represents the volatility of the firms’ stock price return, has a significantly
positive effect on the cost of equity, due to the fact that the uncertainty of the future stock price of a
firm could increase its risk and thereby lead to a higher cost of equity capital [19,47,62]. The interest
coverage ratio also has a significantly positive impact on the cost of equity. This implies that REITs
with a higher ability to cover their interest expenses are likely to have a higher cost of equity.

4.3.2. Effects of Corporate Governance Practices on Green Building Implementation Intensity

Table 4 presents the results of examining the effects of corporate governance practice on green
building implementation intensity. We regress the greenness scores on the ownership variables
(institutional ownership and ownership concentration), controlling for fixed effects. Figure 2 presents
the coefficient estimates from the green building implementation intensity regression. All estimation
results show that the ownership variables have a positively significant impact on the greenness scores,
as expected. The results indicate that both institutional ownership and ownership concentration
support LEED green building implementation, which supports hypothesis 2.



Sustainability 2020, 12, 3680 13 of 21

Table 4. Effect of corporate governance practices on green building implementation intensity.

Variables
Greenness Scores

G1 G2 G3 GB

IO 3.9128 * 5.6883 ** 2.3299 * 0.4334 **
(2.3103) (2.77066) (1.3981) (0.1786)

HHI 5.9688 * 8.4735 * 3.7182 * 0.9201 ***
(3.4270) (4.3233) (2.0461) (0.3510)

ROA −0.0380 −0.1690 −0.0303 −0.0039
(0.0941) (0.1614) (0.0549) (0.0071)

SIZE 1.7131 *** 2.0199 *** 1.0458 *** 0.1858 ***
(0.5571) (0.6609) (0.3480) (0.0499)

LEV −1.4618 −1.6899 −1.0650 −0.3589
(3.4972) (4.2289) (2.1328) (0.2654)

MBR −0.0469 ** −0.0326 −0.0232 * −0.0008
(0.0239) (0.0354) (0.0133) (0.0040)

BETA −0.4626 * −0.4311 −0.2769 * 0.0766 **
(0.2651) (0.3404) (0.1607) (0.0346)

RETVAR −0.0265 −0.0569* −0.0161 −0.0065 **
(0.0195) (0.0305) (0.0118) (0.0025)

INT 0.0118 * 0.0185** 0.0068* 0.0006
(0.0065) (0.0083) (0.0038) (0.0010)

Constant −26.3466 *** −31.3552 *** −15.9665 *** −2.8052 ***
(8.4251) (9.8722) (5.2067) (0.7150)

N 1011 1011 1011 1011
R-squared 0.5312 0.5917 0.5428 0.5778

Adj R-square 0.4710 0.5392 0.4840 0.5236
F-stat 8.8185 11.2774 9.2388 10.6518

Fixed effect Yes Yes Yes Yes

This table presents estimates from model 2 using panel data regression to investigate the effect of corporate
governance practices on green building implementation intensity. The dependent variables are G1, G2, G3, and
GB. G1 represents the percentage of buildings that are certified relative to the total number of buildings owned
by REITi in year t. G2 represents the percentage of square feet of buildings that are certified relative to the total
square feet of property owned by REITi in year t. G3 measures the average greenness score awarded by LEED
divided by the number of properties owned by REITi in year t. GB is a dummy variable that takes the value 1 if the
REIT has any LEED certification, and 0 otherwise. The explanatory variables include IO and HHI. IO (institutional
ownership) ranges from 0 to 1. HHI (ownership concentration) is calculated as the sum of the squares of the
ownership percentages of all equity holders who hold at least 5% of the equity. ROA (return on assets) is calculated
as the ratio of net income to total assets. SIZE (firm size) is calculated by taking the natural log of the firm’s total
assets. LEV (leverage) is calculated by dividing the liabilities by the total assets stated. MBR (market-to-book ratio)
is calculated by dividing the market value by the equity book value. BETA is calculated by dividing the excess
return on the stock by the excess return on the market. RETVAR (return variability) is calculated from the annual
standard deviation of the daily stock price return. INT (interest coverage) is calculated by dividing earnings before
interest and taxes by interest expense. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
The numbers in parentheses are robust standard errors.

Institutional ownership is found to have a significant and positive impact on the likelihood
of green building involvement. The results demonstrate that, with an increase in institutional
holdings, REITs tend to own more green infrastructure. Since the fraction of equity that institutions
hold in the market has been increasing, disposing of their shares has become difficult and costly.
Growing awareness of this fact has meant that institutions put more effort into their long-term corporate
investments. This is consistent with what previous studies have reported regarding the change in
institutions’ behaviors.
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Ownership concentration exhibits an identical positive relationship with the greenness scores.
This implies an “alignment effect” in the US REIT sector, in that a higher level of concentration better
aligns shareholders’ and managers’ interests. This finding is consistent with the literature on ownership
concentration and the investor legislation protection mechanism. The result shows us that, with a
decrease in the dispersion of ownership, the likelihood of green building involvement increases.

These findings show that REIT corporate governance practices implemented to align shareholders’
and managers’ interests have a positive effect on resource allocation to sustainable projects.
These findings support the stakeholder theory, which implies that firms engage in CSR activities not
only to bear profits but also to be ethical and socially supportive. Porter and Kramer [37] proposed a
“win—win” model and argued that CSR activities were tool firms could use to create a competitive
advantage. By understanding the conceptual links among internal and external stakeholders, managers
could deal with conflicts and carry out the transactions with these stakeholders that are essential to
obtaining firms’ general targets. In other words, stakeholder theory explains that managers use CSR to
carry out their ethical and social duties for the external stakeholders and to tactically gain conventional
firm targets for their shareholders. Therefore, in terms of the real estate sector, the pressure for green
building from REITs’ shareholders shows us that, in addition to their major goal of profitability,
corporations seem to be behaving more socially responsibly. This is probably directly due to firms’
financial motivations, or a desire to reduce irresponsible risk, but still shows good signs for the
community in general. Under a higher level of institutional holdings and a more concentrated
ownership structure, there is more incentive for these investors to exert their monitoring ability in
the governance mechanism, representing a better governance quality for REITs, which increases their
incentive to invest in green buildings.

In addition to the aforementioned theoretical contributions, there are several implications from
our findings of a positive association between corporate governance and green building. First,
the result suggests that good corporate governance encourages green building as a measure to enhance
public relationships and, thereby, enhance the firm’s performance. In this sense, an effective control
mechanism might provide a foundation for green building implementation. Therefore, the regulators,
executives, and stakeholders could improve the corporate governance quality to facilitate green building
implementation. Second, specifically from the shareholders’ perspective, the positive relationship
between shareholder power, and especially the presence of institutional owners, and green building
is consistent with the “superior investor” viewpoint. This suggests that green building is among
the preferences of investor groups considered to be “prudent” in the equity market. This finding
should provide useful information for potential investors, especially those lacking information about
the market.
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In terms of control variables, we find strong evidence that larger REITs tend to be involved more in
green projects. The reason larger firms engage more in CSR is probably due to the higher risk of being
publicly shown to be irresponsible. The market-to-book ratio is found to be negatively significantly
associated with green projects. It can be observed that beta is significant in all models, but the direction
of the effect is inconsistent. Beta has a negative relationship with green building certification in the
models with G1, G2, and G3, but a positive one in the model with GB. Moreover, it is found that the
interest coverage ratio also has a positive impact on green building involvement. A higher interest
coverage ratio indicates that firms have enough profits to service their debt, but it may also mean they
are not using their debt properly, and therefore need to invest in new products and technologies to stay
ahead of the competition in the long term. Since green building practices are assumed to be a new
trend of investment in the real estate sector, it would be reasonable for those REITs to be interested in
implementing green building practices.

4.3.3. Robustness Check

We also test the robustness of the results of both models by using only those REITs which have the
certification. This should highlight the effect of different certification levels on the cost of equity capital,
as well as how corporate governance might affect each level of greenness for the LEED-certified REIT
sample. This is important because the fraction of green buildings is relatively small among the sample
of all US REITs.

Table 5 shows the results of the robustness test, which are consistent with what was observed
in the model with all US REITs. In regards to the first test, G1, G2, G3, and GB can be seen to be
statistically significantly and negatively related to the cost of equity capital, as expected. The results
imply that an increase of 1% in the number of certified buildings could reduce the cost of equity capital
by 0.21%, and an increase of 1% in a REIT’s certified building area could decrease the cost of equity
capital by 0.18%. This implies that there is a higher impact on the cost of equity capital from the
number of certified buildings than the square footage of certified buildings. Further, a one percent
increase in G3, representing the greenness score of the REITs, would decrease the cost of equity capital
by 0.35%. This indicates that, when REITs have a better level of green building certification, investors
will expect a lower return. In this case, the investors are shown to not only look at ownership of green
building certification but also at the greenness quality of the properties. This is aligned with previous
studies that have found the greenness of properties in a REIT’s portfolio to matter, beyond simply
having the certification [10], and also supports our first hypothesis.

In addition, in Table 6, we find that institutional holdings and ownership concentration are still
significantly and positively linked to all of the greenness scores. The results of the estimations of the
second model suggest that, with a 1% increase in institutional holdings, REITs own 0.11% more certified
buildings, a 0.15% greater certified area, and their average LEED score increases by 0.06 units. A similar
pattern is seen with ownership concentration. An increase of 1% in the concentration index means
REITs own 0.12% more certified buildings, 0.16% more square footage of LEED-certified buildings,
and see a rise in their average LEED score of 0.07 units. All coefficients of the ownership variables in
the regression on the smaller sample are much greater than in the full sample. The results indicate that
governance practices, proxied by both external governance from institutional holdings and internal
governance through ownership concentration, implemented to align shareholders’ and managers’
interests, have a positive impact on the resources firms devote to green building implementation,
thereby supporting our second hypothesis.
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Table 5. The effect of green building certification on REITs’ cost of equity capital. Sample of
LEED-certified REITs.

US LEED Green Building Certified REITs

Variables
Cost of Equity Capital

(1) (2) (3) (4)

G1 −0.2102 **
(0.0941)

G2 −0.1828 ***
(0.0619)

G3 −0.3462 **
(0.1563)

GB −3.9585 ***
(0.8486)

ROA 0.0097 −0.0326 0.0058 0.0073
(0.0911) (0.0930) (0.0903) (0.0975)

SIZE −1.2133 ** −1.1547 ** −1.2149 ** −0.2803
(0.5714) (0.4831) (0.57265) (0.6526)

LEV 5.2691 5.3887 5.0958 2.1375
(8.3085) (8.2424) (8.3296) (7.3752)

MBR −0.0874* −0.0852 * −0.0854 * −0.084 **
(0.0493) (0.0460) (0.0490) (0.0421)

BETA 1.2111 1.2545* 1.2125 1.8915 **
(0.7748) (0.7372) (0.7777) (0.7616)

RETVAR 0.2592 *** 0.2475 *** 0.2593 *** 0.2052 ***
(0.0775) (0.0758) (0.0775) (0.0708)

INT −0.0049 −0.0078 −0.0082 −0.0848 *
(0.0703) (0.0626) (0.0687) (0.0509)

Constant 21.3302 ** 20.6831 ** 21.4507 ** 10.02168
(9.9547) (8.9949) 9.8858 (12.24913)

N 471 471 471 471
R-squared 0.4216 0.4151 0.4525 0.4525

Adj R-square 0.3604 0.3532 0.3946 0.3946
F-stat 6.8847 6.7022 7.8068 7.8068

Fixed effect Yes Yes Yes Yes

This table presents the estimates of model 1 using panel data regression with LEED-certified US REITs as the sample,
investigating the effect of green certification on the cost of equity capital. CC (cost of equity capital) is calculated
based on the Price Earnings Growth (PEG) ratio method of Easton (2004). G1 represents the percentage of buildings
that are certified relative to the total number of buildings owned by REITi in year t. G2 represents the percentage of
square feet of buildings that are certified relative to the total square feet of property owned by REITi in year t. G3
measures the average greenness score awarded by LEED divided by the number of properties owned by REITi
in year t. GB is a dummy variable that takes the value 1 if the REIT has any LEED certification, and 0 otherwise.
ROA (return on assets) is calculated as the ratio of net income to total assets. SIZE (firm size) is calculated by taking
the natural log of the firm’s total assets. LEV (leverage) is calculated by dividing the liabilities by the total assets
stated. MBR (market-to-book ratio) is calculated by dividing the market value by the equity book value. BETA is
calculated by dividing the excess return on the stock by the excess return on the market. RETVAR (return variability)
is calculated from the annual standard deviation of the daily stock price return. INT (interest coverage) is calculated
by dividing earnings before interest and taxes by interest expense. ***, **, and * indicate significance at the 1%, 5%,
and 10% level, respectively. The numbers in parentheses are robust standard errors.
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Table 6. The effect of corporate governance practices on green building implementation intensity.
Sample of LEED-certified REITs.

US LEED Green Building Certified REITs

Variables
Greenness Scores

G1 G2 G3 GB

IO 11.1341 ** 15.5185 ** 6.6523 ** 1.1208 ***
(5.1683) (6.0647) (3.1179) (0.3723)

HHI 11.8174 ** 15.9192 ** 7.3063 ** 1.6341 ***
(5.7283) (7.1691) (3.5118) (0.5538)

ROA −0.0530 −0.2818 3.5118 −0.0006
(0.1426) (0.2158) (0.0813) (0.0107)

SIZE 4.5189 *** 5.2794 *** 2.7473 *** 0.4263 ***
(1.0096) (1.2525) (0.6263) (0.0740)

LEV −4.1059 −4.6134 −2.9407 −1.0388 **
(7.4113) (8.4582) (4.5515) (0.4204)

MBR -0.0560 ** -0.0519 −0.0283** −0.0021
(0.0234) (0.0356) (0.0139) (0.0036)

BETA −2.2109 *** −2.4552 *** −1.3330 *** 0.0239
(0.6810) (0.7607) (0.4039) (0.0710)

RETVAR −0.0112 −0.0681 −0.0068 −0.0122 ***
(0.0389) (0.0635) (0.0234) (0.0036)

INT 0.0593 0.0518 0.0265 −0.0166 ***
(0.0903) (0.0602) (0.0478) (0.0035)

Constant −70.8656 *** −83.3912 *** −42.7595 *** −6.3359 ***
(15.1394) (18.2028) (9.2997) (1.0723)

N 471 471 471 471
R-squared 0.5839 0.6257 0.5970 0.5279

Adj R-square 0.5388 0.5851 0.5533 0.4767
F-stat 12.9361 15.4066 13.6548 10.3082

Fixed effect Yes Yes Yes Yes

This table presents estimates from panel data regressions using US LEED-certified REITs as the sample, investigating
the effect of corporate governance practices on green building implementation intensity. The dependent variables
are G1, G2, G3, and GB. G1 represents the percentage of buildings that are certified relative to the total number
of buildings owned by REITi in year t. G2 represents the percentage of square feet of buildings that are certified
relative to the total square feet of property owned by REITi in year t. G3 measures the average greenness score
awarded by LEED divided by the number of properties owned by REITi in year t. GB is a dummy variable that
takes the value 1 if the REIT has any LEED certification, and 0 otherwise. The explanatory variables include IO and
HHI. IO (institutional ownership) ranges from 0 to 1. HHI (ownership concentration) is calculated as the sum of
the squares of the ownership percentages of all equity holders who hold at least 5% of the equity. ROA (return on
assets) is calculated as the ratio of net income to total assets. SIZE (firm size) is calculated by taking the natural
log of the firm’s total assets. LEV (leverage) is calculated by dividing the liabilities by the total assets stated. MBR
(market-to-book ratio) is calculated by dividing the market value by the equity book value. BETA is calculated by
dividing the excess return on the stock by the excess return on the market. RETVAR (return variability) is calculated
from the annual standard deviation of the daily stock price return. INT (interest coverage) is calculated by dividing
earnings before interest and taxes by interest expense. ***, **, and * indicate significance at the 1%, 5%, and 10%
level, respectively. The numbers in parentheses are robust standard errors.

5. Conclusions

The growing awareness of environmental issues has led to the booming interest in green buildings.
Thus, trying to understand whether or not, and if so how, green building practices could benefit both
the economy and environment is important. Although numerous research works have been carried
out, they have mainly focused on the profits of sustainable building owners, e.g., through accounting
and market-based financial performance. It is still unclear whether green building practices can benefit
capital market participants.

The empirical results of this study provide insights into the effect of green building certification on
REITs’ financial condition, as well as the role corporate governance, specifically ownership structure,
may play in promoting greenness. The first model of this study aims to unveil the effect of green
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building certification on the cost of equity capital. We find significantly negative relationships between
the greenness of the REITs and the cost of equity capital, indicating that the participation of REITs in the
LEED green building certification scheme significantly reduces REITs’ cost of equity capital. Apparently,
this motivates REIT managers to join the LEED green building certification scheme. Although prior
studies have suggested that green building involves higher costs during the development period [63],
the savings obtained from the lower cost of equity capital for REITs would bring benefits from the
development of green buildings. Another conclusion from the empirical results is that REITs will
experience a lower cost of equity capital as they become “greener”. This should encourage managers
not just to participate in LEED green building certification, but also to seek higher rankings in the
green building rating system.

The second model emphasizes the effect of ownership structure, as an element of corporate
governance, on green infrastructure implementation. We find evidence that corporate governance
practices, measured by both institutional ownership and ownership concentration, have positive
impacts on the amount of resources firms devote to green building. That is, with an increase in
institutional holdings and a higher level of ownership concentration, REITs tend to own more green
infrastructure. In other words, corporate governance practices implemented to align the interests
of shareholders and managers positively affect green building adoption. This suggests that good
corporate governance encourages green building as a way to build good public relations and thereby
enhance firm performance. In this sense, an effective control mechanism might provide the foundation
for green building implementation.
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