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ABSTRACT
Geoeconomics has attracted sustained attention in recent years,
but the role of independent directors’ geographic distance in
investment efficiency remains unexplored. We explore the govern-
ance effects of independent directors from a geographic location
perspective. Specifically, the Great Circle Distance Formula is
employed to calculate the geographic distance between the inde-
pendent directors and the enterprise. Then, we measure the ineffi-
cient investment. Using a detailed sample in the Chinese market
from 2009 to 2018, we find that geographic distance is not condu-
cive to the functioning of independent directors and that there is a
positive relationship between independent directors’ geographic
distance and inefficient investment. The coefficients are robust to
multiple robustness checks. In addition, the positive effect of inde-
pendent directors’ geographic distance on inefficient investment
will increase (become more positive) when there is no high-speed
rail and the marketisation process is low in the enterprise’s location.
Mechanism tests show that geographic distance does affect ineffi-
cient investment by inhibiting independent directors’ access to
information as well as their reputation. Our results have important
implications for investment policy and corporate governance.
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1. Introduction

Efficient investment decisions are not only the main driver of an enterprise’s own
growth but are also of great importance for macroeconomic sustainability. In the perfect
market hypothesis, where the marginal output of capital is equal for each investment
project and investment opportunities are the only driver of an enterprise’s investment,
rational managers will choose to invest in projects with positive net present value
(NPV) and return the excess cash to investors. However, the perfect market assumption
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is unrealistic, and managers often make irrational investment decisions, specifically in
overinvestment and underinvestment. Stein (2003) pointed out that the key factors
affecting the efficiency of investment are principal-agent problems and information
asymmetries. Specifically, principal-agent problems encourage management to abuse free
cash flow, leading to overinvestment (Jensen, 1986); information asymmetries between
the internal and external environment ultimately lead to underinvestment through
financing constraints (Myers & Majluf, 1984). Corporate governance mechanisms have
emerged to alleviate principal-agent problems and information asymmetries (Dat et al.,
2020). Independent directors are an important corporate governance mechanism and
are theoretically able to play a supervisory role and an advisory role when enterprises
are making investment decisions. Therefore, it is reasonable to explore the impact of
independent directors on inefficient investment.

However, the current empirical evidence on the effectiveness of independent directors
is debated. While some scholars believe that independent directors are merely ‘vases’ and
cannot play an effective governance function, others believe that independent directors
have a governance function. Reviewing the relevant literature, we find that most scholars
explore independent directors’ performance from the perspectives of the proportion
(Orhun & Izzet, 2016; Mirza et al., 2020), number (Lipton & Lorsch, 1992; Klein, 1998),
and background (Wang et al., 2016) of independent directors. As the market environment
in China continues to be optimised, the Chinese Company Law has made clear regulations
on variables such as the number, proportion and background of independent directors.1

The gradual ‘homogenization’ of independent directors makes it difficult to explain why
many teams of independent directors with similar characteristics have widely varying gov-
ernance outcomes. To explore the performance of independent directors, scholars should
look for ‘differentiating’ characteristic variables. Our review of company annual reports
shows that different independent directors choose different places of residence, so the geo-
graphic distance between the independent director’s residence and the enterprise’s regis-
tered office is a perfect ‘differentiating’ variable.

With the rise of geographic economics, some scholars have noticed the impact of
geographic location on independent directors (Alam et al., 2018). For example, schol-
ars find that geographic distance affects the efficiency of information transfer (El
Ghoul et al., 2013) and the reputation of individuals (Knyazeva et al., 2013), which in
turn underpins the supervisory and advisory functions of independent directors. Does
the geographic distance between independent directors and the enterprise affect
investment efficiency? Does this effect differ across constraints? What are the mecha-
nisms by which the geographic distance of independent directors affects investment
efficiency? To answer the above questions, this article manually collects the coordi-
nates of the independent directors’ residence and the coordinates of the enterprise’s
registered office, uses the Great Circle Distance Formula to calculate the geographic
distance between the independent directors and the enterprise, measures the govern-
ance effect of the independent directors through the enterprise’s inefficient invest-
ment, and tests the relationship between the geographic distance of the independent
directors and the inefficient investment. We have considered the influence of high-
speed rail and marketisation on the relationship, and at the same time, this article
has found a mechanism for independent directors to exert their governance effect.
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This study is committed to contributing to the literature in two ways. On the one
hand, this article considers geographic distance as an antecedent factor affecting the
governance effectiveness of independent directors. Studies have been conducted to
explore the impact of the location characteristics of directors on corporate govern-
ance. Alam et al. (2018) choose the fraction of unaffiliated directors who reside more
than 100 km from headquarters as a distance measure. Knyazeva et al. (2013) found
that local independent directors are independent directors employed at enterprises
located within a sixty-mile radius. Unlike existing studies, this article manually col-
lects information on the latitude and longitude of the independent director’s resi-
dence and the enterprise’s registered office and uses a spatial distance formula to
specifically measure the geographic distance between each independent director and
the enterprise. This is a more refined measure and provides new empirical evidence
to explore the governance effectiveness of independent directors.

On the other hand, this article adds to the geography literature and its effects on
stakeholders’ investment decision making. Most existing studies have explored the
impact of independent directors on investment efficiency from the perspective of pro-
portion (Orhun & Izzet, 2016; Mirza et al., 2020), number (Lipton & Lorsch, 1992;
Klein, 1998), and background (Wang et al., 2016); however, these scholars have not
reached consistent research conclusions. The reason for this is that the characteristic
variables of independent directors are too similar to capture the individual differences
of independent directors. In fact, the geographic distance between an independent
director and their enterprise can be a good indicator of individual differences in inde-
pendent directors. Therefore, this article considers the geographic location character-
istics of independent directors and confirms that short-distance independent directors
do a better job at improving investment efficiency, consistent with proximate institu-
tional investors and proximate analysts (Ayers et al., 2011; O’Brien & Tan, 2015).

The remainder of this article is designed as follows. Section 2 provides a literature
review, and Section 3 outlines the research hypotheses. Then, Section 4 describes the
data sources, variable measurement methods, and empirical models. Section 5
presents the empirical results with both robustness and endogeneity tests; Section 6
provides further analysis before the conclusions and implications of this article.

2. Literature review

2.1. Agency problems, information asymmetry, and inefficient investment

MM theory suggests that in a perfectly competitive market environment, enterprises do
not need to consider the source of capital but only need to select the optimal invest-
ment project according to the NPV rule (Modigliani & Miller, 1958). However, in the
real market environment, due to the principal-agent problem, information asymmetry
and other capital market frictions, the enterprise’s investment activities often deviate
from the NPV optimal solution, and there are many inefficient investment behaviours,
specifically overinvestment and underinvestment.2 Given that both overinvestment and
underinvestment can seriously damage enterprise value, there has been considerable
research into the causes and solutions to these two types of inefficient investment.
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The overinvestment hypothesis proposed by Jensen (1986) suggests that agency prob-
lems arising from a separation of ownership and control can lead to overutilisation of
managerial discretion, resulting in overinvestment. That is, managers attempting to
maximise personal benefits are inclined to make investments that are not in the best
interest of shareholders. Related research suggests that highly compensated (Bebchuk &
Fried, 2003), overconfident (Malmendier & Tate, 2005) and powerful (Lo & Shiah-Hou,
2022) executives have more incentives and opportunities to build business empires and
diversify into acquisitions, which will increase overinvestment. Scholars have found that
enterprises can curb overinvestment behaviour triggered by agency problems from the
perspectives of cash holdings (Zhao et al., 2022), CEO inside debts (Thompson & Zhao,
2017), internal controls (Chen et al., 2021), and board structure (Harjoto et al., 2018).

The underinvestment hypothesis is based on asymmetric information between
enterprises and capital market investors when credit rationing creates financial con-
straints that restrict borrowing (Myers & Majluf, 1984). Managers generally have
information that is unavailable to outside capital providers about the expected profit-
ability of investment decisions (Xu et al., 2021). If outside capital providers cannot
assess an enterprise’s investment information, they will limit positive NPV projects
through financing constraints, which leads to underinvestment (Biddle et al., 2009).
Scholars have proposed a large number of ways to alleviate the problem of informa-
tion asymmetry. For example, investors can obtain information about enterprises
through analysts’ forecast quality (Chen et al., 2017), auditor opinions (Elaoud &
Jarboui, 2017) and media coverage (Gao et al., 2021).

2.2. Independent directors and inefficient investment

Enterprises often face the problem of inefficient investments in their daily operations.
Therefore, enterprises will hire independent directors with extensive management
experience and professional knowledge backgrounds to improve investment efficiency.
Theoretically, independent directors have a supervisory role and an advisory role and
are important in regulating entrepreneurial investment behaviours. However, since
the implementation of the independent director system in enterprises in 2001, there
has been no consensus on the impact of independent directorship on the efficiency of
enterprise investment.

On the one hand, many scholars believe that independent directors positively impact
the inefficient investments of their enterprises. Klein (1998) pointed out that the larger
the size of independent directors is, the greater they can help enterprises make sound
investment decisions. Similarly, Orhun and Izzet (2016) found that the higher the pro-
portion of independent directors is, the better the monitoring effect, thus inhibiting the
inefficient investment behaviour of executives. Social network theory suggests that net-
work location can improve investment efficiency (Yang et al., 2020). In addition, rele-
vant studies of higher echelon theory claim that independent directors with professional
backgrounds can achieve better corporate performance (Wang et al., 2016).

On the other hand, some scholars argue that independent directors are just ‘vases’
that cannot improve the investment efficiency of their enterprises. Although the opin-
ions of independent directors are effective for making reasonable suggestions, an
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excessive number of independent directors is more likely to reduce enterprise deci-
sion-making efficiency and thus miss investment opportunities with good potential
returns (Lipton & Lorsch, 1992). Mirza et al. (2020) concluded that the percentage of
independent directors does not contribute significantly to investment efficiency.
Independent directors with the advantage of network centres and structural holes can
also become busy and do not have enough time and energy to participate in corpor-
ate governance (Jiraporn et al., 2009).

2.3. Research gap

Based on the foregoing, we find that most scholars state that the proportion, number,
professional background and academic background will affect the relationship
between independent directors and investment efficiency. However, with the continu-
ous optimisation of China’s institutional environment, the Chinese Company Law has
provided uniform regulations on the number, proportion, background and other
characteristics of independent directors. The ‘homogenization’ of independent direc-
tors in enterprises makes it difficult to explain why many teams of independent direc-
tors with similar characteristics have widely varying performance. To explore the
relationship between independent directors and investment efficiency, we should look
for ‘differentiated’ characteristic variables. By checking the relevant information in the
enterprises’ annual reports, we find that enterprises show a clear preference for geo-
graphic location when hiring independent directors. Some enterprises like short-
distance independent directors, while others like long-distance independent directors.
Different independent directors choose different places of residence, so the geographic
distance between the independent director’s residence and the enterprise’s registered
office is a ‘differentiated’ characteristic variable.

Because collecting the information of the independent directors’ residence is a
time-consuming and energy-intensive task, most scholars only divide independent
directors into local independent directors and nonlocal independent directors, which
greatly hinders the progress of geographic research on independent directors. We
determine the geographic location of the independent directors and the enterprises by
reviewing the annual reports to calculate the exact geographical distance between the
independent directors and the enterprises. In the vast territory of China, independent
directors who are remote from enterprises often do not have access to information,
nor are they able to build a reputation, which prevents them from performing super-
visory and advisory functions when enterprises make investment decisions. Therefore,
it is of theoretical and practical significance for us to explore the influence of inde-
pendent directors on enterprise investment efficiency from the differentiated charac-
teristics of geographic distance.

3. Research hypotheses

Based on the literature review, we can learn that inefficient investment is caused by
principal-agent problems and information asymmetries. The supervisory and advisory
functions of independent directors are just right to address principal-agent issues and
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information asymmetries. Therefore, this article analyses the impact of independent
directors on two types of inefficient investment from the following perspectives.

3.1. Independent directors’ geographic distance and inefficient investment

Short-distance independent directors enjoy a higher reputation in the locale where
the enterprise is incorporated and have a stronger incentive to monitor principal-
agent issues such as overinvestment to avoid reputational damage (Bryan & Mason,
2020). In theory, the mechanism of salary, market, legal and reputation can restrain
the behaviour of independent directors. However, Chinese people attach importance
to human feelings and relationships (Nolan & Rowley, 2020), and reputation directly
affects the career development of independent directors, which can increase the inde-
pendent directors’ motivation to supervise managers. On the one hand, short-distance
independent directors are in the same social network as the enterprise (Liu et al.,
2022), and earnestly performing their supervisory functions can directly enhance their
local reputation, thus obtaining more employment opportunities. On the other hand,
the lazy behaviours of short-distance independent directors could easily be observed
by the enterprises, which could seriously damage their reputation and social standing
in the local community (Ertimur et al., 2012). As a result, the reputation of short-
distance independent directors is such that they are willing to supervise the enter-
prise’s principal-agent issues. Because the opportunistic behaviours of management
are not effectively monitored, enterprises generate overinvestment (Jensen, 1986).
When executives invest heavily to build a business empire, short-distance independ-
ent directors actively perform their supervisory role because it is a good opportunity
to demonstrate their competence. If short-distance independent directors do not act
in a timely manner to discourage overinvestment, their reputation and standing in
the local community can quickly take a hit.

Short-distance independent directors have the advantage of information and can
provide advisory advice when enterprises are underinvested. For independent direc-
tors, access to detailed and truthful information about the company is the basis for
their advisory function (Wu et al., 2019), which mainly includes publicly disclosed
hard information as well as nonpublicly disclosed soft information (Liberti &
Petersen, 2019). First, short-distance independent directors do not have to consider
the speed of enterprise information dissemination and can obtain hard information
such as operating performance, shareholding structure and product prices at the first
instance (Zhang, 2018). Second, short-distance independent directors can have face-
to-face communication with the enterprise’s management, employees and suppliers to
obtain soft information that can only be understood but not described (Alam et al.,
2018). Therefore, short-distance independent directors have the advantage of informa-
tion and can better perform their advisory function. The underinvestment behaviour
of enterprises is mainly due to the information asymmetry between the external mar-
ket environment and the internal corporate environment, which results in financing
constraints and the lack of funds for enterprises to invest even when faced with proj-
ects with positive NPV (Biddle et al., 2009). Short-distance independent directors
have both hard and soft information about the enterprise, and the advisory function
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prompts them to convey information to external stakeholders, thereby mitigating the
degree of information asymmetry (Huy & Hien, 2010). In addition, short-distance
independent directors will also have some interaction with some local financial insti-
tutions who can help the enterprises to obtain more financing and thus break the
dilemma of having no money for investment.

In summary, from the perspective of information and reputation, short-distance inde-
pendent directors can perform a better supervisory and advisory function and thus
improve inefficient investment in the enterprise, so we propose the first hypothesis.

H1: The geographic distance of independent directors is positively associated with
inefficient investment; the closer the geographic distance is, the smaller the
inefficient investment.

3.2. Moderating effect of high-speed rail in the enterprises’ location

High-speed rail has significantly shortened travel time and facilitated communication
between regions, and geographic accessibility has alleviated the information disadvantage
of long-distance independent directors (Kong et al., 2020). On the one hand, high-speed
rail facilitates media, analysts, and institutional investors in deeply conducting field
research about enterprises and publishing news to the market (Zhang et al., 2020). On
the other hand, high-speed rail helps long-distance independent directors save consider-
able time and transportation costs and provides them with convenient conditions to visit
the enterprise and attend board meetings (Firoozi et al., 2019). In summary, high-speed
rail improves the information collecting ability of long-distance independent directors
and can weaken the positive relationship between geographic distance and inefficient
investments. We thus posit the second hypothesis.

H2: High-speed rail weakens the positive relationship between independent directors’
geographic distance and inefficient investment.

3.3. Moderating effect of the marketisation process in the enterprises’ location

The marketisation process is the centralised embodiment of a series of legal systems and
economic rules, which can restrain independent directors and guide investment behav-
iour (Xin & Xin, 2017). On the one hand, regions with high marketisation have many
media outlets that can monitor independent directors from time to time. Independent
directors’ inaction, once exposed by media, will seriously affect their employment pros-
pects and social status. On the other hand, the marketisation process also affects enter-
prises’ investment behaviour in the region (Yuan et al., 2021). When the market
mechanism works, there will be dynamic competition and imitation learning between
enterprises. The investment experience of benchmark enterprises guides others to follow
market rules (Bergman & Nicolaievsky, 2007). Therefore, we propose hypothesis 3.

H3: The marketization process weakens the positive relationship between independent
directors’ geographic distance and inefficient investment.

The research framework of this article is shown in Figure 1:
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4. Method

4.1. Sample selection and data sources

We select all enterprises listed in China from 2009–2018 as the research sample. The
following criteria are used for screening: (1) ST, �ST, and delisted enterprises during
the research period; (2) financial and insurance enterprises; (3) enterprises listed for
less than one year; (4) enterprises with missing financial data; and (5) enterprises for
which the coordinates of their independent directors’ residences and their corporate
registration locations cannot be determined. After selection, the number of final valid
observations is 8821. All continuous variables are tailed at the 1% and 99% levels to
control the effect of outliers on the research results. All data are from the Wind
financial database and CSMAR database. The independent directors’ residence is
manually collected and checked according to Baidu and Google.

4.2. Empirical models

To test the hypotheses mentioned above, this article controls the fixed effects of indi-
vidual, industry, and year, as shown in Model (1). This article treats the dependent
and control variables with a one-period lag to overcome possible endogeneity inter-
ference, which means that the research interval for the dependent variable in this art-
icle is from 2010 to 2018, and the research interval for independent and control
variables is from 2009 to 2017.

Absinvi, t¼ a0þa1 Ln Disi, t�1 þ
X

ajControli, t�1 þ
X

Firmþ
X

Year

þ
X

Industry þ e (1)

In Model (1), the dependent variable (Abs_Inv) is inefficient investment. The inde-
pendent variable (Ln_Dis) is independent directors’ geographic distance, and Control
represents the control variables. a0 is the intercept term, a1 is the coefficient of the
effect of the independent directors’ geographic distance on inefficient investment, aj
is the regression coefficient of the control variables, and e is the random disturbance.

Figure 1. The research framework.
Source: Made by authors.
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4.3. Definition of variables

4.3.1. Independent variable: independent directors’ geographic distance
We borrow the approach from Chu et al. (2019). First, we query the location of inde-
pendent directors and the location of the enterprises through the annual report.
Then, we use Google Maps to locate the latitude and longitude coordinates of the
independent directors and the enterprises. Finally, we use the Great Circle Distance
Formula to calculate mileage between two pairs of latitudes and longitudes.
Considering that enterprises may have multiple independent directors, this article cal-
culates the average geographical distance based on the total number of independent
directors of the enterprise and logarizes it. The specific formula is shown below.

C ¼ cos ðlatitudeiÞ � cos ðlongitudeiÞ � cos ðlatitudejÞ � cos ðlongitudejÞ
þ cos ðlatitudeiÞ � sin ðlongitudeiÞ � cos ðlatitudejÞ � sin ðlatitudejÞ
þ sin ðlatitudeiÞ � sin ðlatitudejÞ (2)

Dis ¼ 6378:8� ArccosðCÞ � ðp=180Þ (3)

LnDis ¼ Lnð1þ ðDis1 þ Dis2 þ . . .þ DisnÞ=NÞ (4)

where C is the spatial angle between the location of the independent director and the
location of the enterprise, latitudei is the latitude of the independent director, longitudei
is the longitude of the independent director, latitudej is the latitude of the enterprise,
longitudej is the longitude of the enterprise, and Dis is the spherical distance between
the independent director and the enterprise, 6378. 8 is the radius of the earth, Arccos
(C) is the value of the inverse trigonometric function between the independent director
and the enterprise, and N denotes the number of independent directors. Ln_Dis is the
independent variable of this article, the geographic distance of independent directors.

4.3.2. Dependent variable: inefficient investments
This article refers to the method of Richardson (2006), uses regression model (5) to
estimate the normal investment, and then takes the absolute value of the residual e as
the proxy variable for inefficient investments. In this Model (5), Q represents the
growth opportunity, Cash represents cash holdings, ListY is the age at IPO, Size is
the natural logarithm of total assets, Lev is the asset-liability ratio, Ret is stock return,
and Inv is the amount of capital investment.

Invi, t ¼ d0þd1Qi, t�1þd2Cashi, t�1þd3ListYi, t�1þd4Sizei, t�1

þd5Levi, t�1þd7Reti, t�1þd8Invi, t�1 þ e (5)

4.3.3. Moderating variable: high-speed rail and marketisation process
Referring to Zhang et al. (2020), we first identify cities that have opened high-speed
rail on the website of the National Railway Bureau and then further collect the year
in which the city opened high-speed rail. This article uses Hsr to examine whether

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 9



the enterprise’s location is open to high-speed rail. If the enterprise’s location has
opened the high-speed rail, Hsr is 1; otherwise, it is 0. The National Economic
Research Institute China Reform Foundation scores and summarises the process of
marketisation in various provinces in China. We divide the samples into two groups
according to the median marketisation index. If the marketisation index of the enter-
prise’s location is higher than the median, then Market is 1; otherwise, it is 0.

4.3.4. Control variables
This article controls the basic characteristics of enterprises using firm size, asset-liabil-
ity ratio asset-liability ratio, growth capacity, institutional ownership ratio, profitabil-
ity, management expense ratio, and nature of ownership. This article also controls the
governance characteristics of enterprises using equity concentration, board size, pro-
portion of independent directors, and separation of powers. The specific definition of
each variable is listed in Table 1.

5. Empirical results

5.1. Descriptive statistics

Table 2 shows the results of descriptive statistics for relevant variables. Specifically,
the minimum value of Ln_Dis is 0, and the maximum value is 7.623, suggesting that
listed enterprises do have geographic location preferences when selecting independent
directors. The mean of Abs_Inv is 0.048, and its median is 0.032, which indicates
that less than half of the listed enterprises have above-average inefficient investments.
The mean and median of size are 21.339 and 21.268, respectively, which are very
close to each other, suggesting that firm size is evenly distributed around the median.
The mean of Lev is 0.448, and its maximum is 0.795, which indicates that listed
enterprises generally have high debt. The minimum of Growth is �0.591, and its

Table 1. Variable definitions.
Variable Definition

Ln_Dis The latitude and longitude distance between the independent directors’ residence and
the enterprises’ registration location

Abs_Inv The absolute value of residuals in the model of Richardson (2006)
Size The logarithm of total assets
Lev Total liabilities/total assets
Growth (Current operating income-previous operating income)/previous operating income
Inshold Shares held by institutional investors/total shares
Roa Net profit/total assets
Mcr Overhead expense/prime operating revenue
Soe Dummy variable, 1 represents the state-owned company and 0 represents the

nonstate-owned company
Top1 Number of shares held by the largest shareholder/total number of shares
Board Logarithm of the number of board members
Indep Number of independent directors/number of board members
Dual Dummy variable; the value is 1 if the chairman of the board and the general manager

are the same person, 0 if not
Firm Individual dummy variable
Year Year dummy variable
Industry Industrial dummy variables

Notes: This table shows the specific definition of all variables used in the study.
Source: Made by authors with reference to related literatures.
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maximum is 2.330, which signifies that listed enterprises in the sample have signifi-
cant differences in terms of growth, with some having started to decline while others
are in a steady or even rapid growth stage. The mean and median of Inshold are
0.395 and 0.403, respectively, suggesting that personal investments dominate listed
enterprises in the sample. The mean and median of Roa are 0.039 and 0.034, respect-
ively, which indicates that more than half of the enterprises among the research sam-
ple are profitable. The minimum of Mcr is 1.020, and its maximum is 1.252, which
suggests that the administrative expenses of all listed enterprises in the sample exceed
the main business income. The median of Soe is 0, which suggests that at least half
of the listed enterprises are nonstate-owned enterprises. The median of Top1 is 0.320,
which indicates that more than half of the enterprises’ top controlling shareholders
hold more than 32.0% of the shares, consistent with the high concentration of shares
in listed enterprises in China. The minimum of Board is 1.792, and its maximum is
2.708, which indicates that the number of board members of listed enterprises is
basically in compliance with the company law. The mean of Indep is 0.333, which
suggests that more than half of the enterprises have 30% of independent directors on
the board. Finally, the median of Dual is 1, which indicates that at least half of the
enterprises’ chairman and general manager are the same person.

5.2. Regression analysis

Table 3 reports the regression results for Model (1), with column (1) showing the results
for the whole sample. The coefficient of Ln_Dis is significantly greater than zero. For
listed enterprises in China in general, this indicates that the ineffectiveness of independ-
ent directors increases as geographic distance increases, thus decreasing investment effi-
ciency, which is consistent with H1 and the views of previous studies (Alam et al., 2018;
Knyazeva et al., 2013). In addition, the results for Size, Growth, Inshold, Roa, and Mcr
in column (1) are all significantly positive, suggesting that firms with large capitalisation,
fast growth, high institutional ownership, good earnings performance, and high adminis-
trative costs are more likely to engage in inefficient investment behaviour. The reason
for this is that such firms have severe principal-agent problems and high information
asymmetry, so many investment decisions are not made according to the NPV, and the

Table 2. Descriptive statistics.
Variable N Average Standard Minimum Median Maximum

Ln_Dis 8821 4.528 2.637 0.000 5.671 7.623
Abs_Inv 8821 0.048 0.059 0.000 0.032 0.382
Size 8821 21.339 1.320 18.017 21.267 24.968
Lev 8821 0.448 0.202 0.060 0.446 0.795
Growth 8821 0.176 0.396 �0.591 0.111 2.330
Inshold 8821 0.395 0.223 0.002 0.403 0.862
Roa 8821 0.039 0.054 �0.158 0.034 0.214
Mcr 8821 1.096 0.061 1.020 1.082 1.252
Soe 8821 0.422 0.494 0.000 0.000 1.000
Top1 8821 0.339 0.146 0.826 0.320 0.741
Board 8821 2.243 0.171 1.792 2.303 2.708
Indep 8821 0.371 0.052 0.308 0.333 0.571
Dual 8821 0.241 0.428 0.000 1.000 1.000

Notes: This table reports descriptive statistics of the main variables used in the study.
Source: Created by the authors based on the Wind database and CSMAR database.
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results for these control variables are similar to previous studies (Zhao et al., 2022; Xu
et al., 2021). The coefficients of Top1 and Board have passed the significance test, which
shows that it is reasonable to explore how to improve the enterprises’ investment effi-
ciency from the perspective of corporate governance.

Columns (2) through (5) in Table 3 show the regression results for the subsample.
We divide the sample into one subsample in which high-speed rail is available in the
enterprises’ location (Hsr ¼ 1) and another subsample in which high-speed rail is not
available (Hsr ¼ 0). The coefficient of Ln_Dis in column (2) does not pass the sig-
nificance test, but the coefficient of Ln_Dis in column (3) is significantly positive at
the 1% level. We group the sample according to the median of marketisation, with
Market ¼ 1 representing a high level of marketisation in the enterprise’s location and
Market ¼ 0 representing a low level of marketisation in the enterprise’s location. The
coefficient of Ln_Dis in column (4) is not significant, and the coefficient of Ln_Dis
in column (5) is significantly positive. The above results indicate that the positive
relationship between independent directors’ geographic distance and inefficient
investments is mainly found in cities where high-speed rail is not available and the
marketisation process is low. Hypotheses 2 and 3 of this article hold true.

Table 3. Regression analysis.

Variable

Full Hrs ¼ 1 Hrs ¼ 0 Market ¼ 1 Market ¼ 0
Abs_Inv Abs_Inv Abs_Inv Abs_Inv Abs_Inv

(1) (2) (3) (4) (5)

Ln_Dis 0.002��� 0.001 0.003��� �0.000 0.004���
(3.204) (1.245) (3.117) (-0.417) (3.801)

Size 0.020��� 0.023��� 0.016��� 0.018��� 0.021���
(9.360) (7.003) (4.727) (6.061) (5.715)

Lev 0.011 0.035��� �0.005 0.009 0.040���
(1.335) (2.641) (-0.409) (0.743) (2.721)

Growth 0.004��� 0.002��� 0.008��� 0.015��� 0.002���
(9.682) (3.504) (7.902) (16.054) (3.794)

Inshold 0.014�� 0.022�� 0.004 0.012 0.005
(2.415) (2.472) (0.492) (1.631) (0.510)

Roa 0.030��� 0.020�� 0.140��� 0.106��� 0.015�
(3.906) (2.491) (4.744) (5.722) (1.703)

Mcr 0.277��� 0.361��� 0.286��� 0.411��� 0.192���
(8.178) (7.040) (5.368) (9.421) (3.342)

Soe �0.001 �0.014 0.009 0.003 �0.004
(-0.186) (-1.457) (1.049) (0.305) (-0.386)

Top1 0.001��� 0.001��� 0.001��� 0.001��� 0.001���
(7.058) (4.219) (6.240) (6.464) (3.006)

Board �0.019� �0.005 �0.028 �0.021 �0.023
(-1.674) (-0.292) (-1.595) (-1.388) (-1.217)

Indep �0.022 �0.052 0.034 �0.020 �0.010
(-0.781) (-1.241) (0.791) (-0.536) (-0.209)

Dual 0.000 0.002 �0.007 0.001 �0.004
(0.124) (0.569) (-1.620) (0.364) (-0.729)

Constant �0.668��� �0.852��� �0.591��� �0.786��� �0.582���
(-8.582) (-7.218) (-4.913) (-7.446) (-4.405)

Firm/Year/Industry YES YES YES YES YES
p value – 0.068� 0.048��
N 8,821 4,403 4,418 4,593 4,228
Adj_R2 0.200 0.451 0.471 0.187 0.309

Notes: This table presents the regression results of Model (1) for our study using a fixed effects model. Column (1)
shows the regression results for the full sample; columns (2) to (4) show the results of the grouped regressions,
grouped according to the high-speed rail and marketability in the enterprise’s location. �, ��, and ��� indicate stat-
istical significance at the 10%, 5%, and 1% levels, respectively.
Source: Created by the authors based on the Wind database and CSMAR database.
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5.3. Robustness tests

We conducted robustness tests from the perspectives of replacing variable measures,
eliminating special samples, and changing regression methods. To eliminate the inter-
ference of endogeneity issues, we use the entropy balance method. The specific results
are shown in Table 4.

5.3.1. Replace variable measures
We use the method of Biddle et al. (2009) to re-measure inefficient investments. The
regression result is shown in column (1). Replacing the independent variable by
dividing the original value of the independent directors’ geographic distance by 1000,
the result of the re-regression is shown in column (2), and the main point of this art-
icle is not changed.

5.3.2. Eliminate special samples
Local independent directors are a special sample because their geographical distance
is 0. This article re-verifies the relationship between independent directors’ geographic
distance and inefficient investments after excluding these special samples, and the
result is shown in column (3). In addition, compared with private enterprises, state-
owned enterprises need to take more social responsibilities, such as improving the
employment rate and driving the local economy, in addition to pursuing investment
efficiency. Therefore, this article excludes the SOE samples, the result is shown in col-
umn (4), and the primary hypothesis is not changed.

5.3.3. Change regression methods
To avoid possible bias from the single regression model, this article further uses the
least-squares model to re-verify the primary hypothesis, and the result is shown in
column (5). The coefficient of Ln_Dis is significantly positive in the above results,
again verifying that the hypothesis is valid.

Table 4. Robustness tests.

Variable

New measure New sample
New method Endogenous

N_Abs_Inv Abs_Inv Abs_Inv Abs_Inv Abs_Inv Abs_Inv
(1) (2) (3) (4) (5) (6)

Ln_Dis 0.001�� 0.005�� 0.002�� 0.0001� 0.001��
(1.979) (2.500) (2.502) (1.867) (2.414)

N_Ln_Dis 0.001���
(3.272)

Constant �0.699��� �0.668��� �0.738��� �0.616��� �0.011 �0.020
(-8.351) (-8.582) (-7.837) (-5.592) (-0.324) (-0.567)

Controls YES YES YES YES YES YES
Firm/Year/Industry YES YES YES YES YES YES
N 8,821 8,821 6,733 5,045 8,821 8,821
Adj_R2 0.211 0.200 0.231 0.202 0.078 0.075

Notes: Columns (1) and (2) show the regression results after replacing the independent variable and the dependent variable.
Columns (3) and (4) show the regression results after eliminating special samples. Column (5) shows the regression results of
the least-squares method. To eliminate the interference of endogeneity issues, we use the entropy balance method in col-
umn (6). �, ��, and ��� indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
Source: Created by the authors based on the Wind database and CSMAR database.
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5.3.4. Entropy balance
To reduce the interference of endogenous problems, we use the entropy balance
method to divide the sample into the control and treatment groups based on the
independent directors’ geographic distance, treat the control variables in a balanced
manner, and conduct regression tests on the primary hypothesis. The result is shown
in column (6). The coefficient of Ln_Dis is still significantly positive, which indicates
that the hypothesis remains valid and is consistent with the findings above.

6. Mechanism research

6.1. Geographic distance and information accessibility

Due to geographic location limitations and considerations of time and opportunity costs,
there are relatively few connections and true interactions between long-distance inde-
pendent directors and their enterprises (Opie et al., 2019). Low-frequency interactions
make it difficult for enterprises to develop emotional commitment to their long-distance
independent directors and create an information barrier that is difficult to break through.

This article uses independent directors’ meeting attendance as a proxy variable for
independent directors’ information accessibility (Adams & Ferreira, 2012) and con-
ducts a mediating test, the result of which is shown in Table 5. The coefficients of
Ln_Dis in columns (2) and (3) are �0.001 and 0.002, respectively, which are both sig-
nificant at the 10% level, and the coefficient of Information in column (3) is signifi-
cantly negative. The results indicate that geographic distance affects inefficient
investments by reducing independent directors’ information accessibility.

6.2. Geographic distance and personal reputation

The personal reputation mechanism is a necessary basis to motivate and restrict inde-
pendent directors in China. However, geographic distance can act as a ‘natural bar-
rier’ to personal reputation, and the performance of long-distance independent
directors in the location of enterprises’ registration can hardly affect their reputation
in the location of residence, whether it is good performance or bad performance.

This article refers to the research of Milbourn (2003) and uses the number of inde-
pendent directors’ exposure to the media as a proxy variable for personal reputation
and conducts a mediating test, the result of which is shown in Table 5. The coeffi-
cients of Ln_Dis in columns (4) and (5) are �0.030 and 0.002, respectively, which
both pass the 1% significance test, and the coefficient of Reputation in column (5) is
�0.005, which is significant at the 1% level. The results suggest that geographic dis-
tance affects inefficient investments by suppressing independent directors’ per-
sonal reputation.

7. Conclusions, implications and limitations

7.1. Major research conclusions

We explore the governance effects of independent directors from a geographic loca-
tion perspective. The results show that geographic distance is not conducive to the
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functioning of independent directors and that there is a positive relationship between
the geographic distance of independent directors and inefficient investment. This
positive relationship is more pronounced in cities where high-speed rail is not avail-
able and the marketisation process is low. Mechanistic tests suggest that geographic
distance does inhibit independent directors’ access to information as well as their per-
sonal reputation.

7.2. Implications for practice

This article has certain practical implications. First, the academic and practical criteria
for evaluating the governance effect of independent directors should be multidimen-
sional and should not be limited to background and quantitative characteristics.
Second, the geographic distance between independent directors and enterprises can
reflect investment efficiency, thereby providing an indirect method for investors to
identify a company’s operating conditions. Finally, only when internal and external

Table 5. Mechanism research.

Variable
Abs_Inv Information Abs_Inv Reputation Abs_Inv

(1) (2) (3) (4) (5)

Ln_Dis 0.002��� �0.001��� 0.002��� �0.030��� 0.002���
(3.204) (-2.621) (3.256) (-4.493) (2.958)

Information �0.040�
(-1.671)

Reputation �0.005���
(-4.508)

Size 0.020��� 0.003�� 0.020��� 0.220��� 0.019���
(9.360) (2.328) (9.404) (9.425) (8.799)

Lev 0.011 �0.004 0.011 0.098 0.011
(1.335) (-0.918) (1.316) (1.057) (1.279)

Growth 0.004��� 0.000 0.004��� 0.009� 0.004���
(9.682) (0.499) (9.693) (1.850) (9.592)

Inshold 0.014�� 0.002 0.014�� 0.008 0.014��
(2.415) (0.731) (2.430) (0.127) (2.412)

Roa 0.030��� �0.002 0.030��� 0.180�� 0.029���
(3.906) (-0.423) (3.898) (2.161) (3.792)

Mcr 0.277��� 0.045��� 0.278��� 0.675� 0.273���
(8.178) (2.604) (8.227) (1.819) (8.088)

Soe �0.001 0.002 �0.001 0.011 �0.001
(-0.186) (0.655) (-0.173) (0.166) (-0.195)

Top1 0.001��� �0.000��� 0.001��� �0.005��� 0.001���
(7.058) (-2.819) (6.997) (-3.177) (7.236)

Board �0.019� 0.013�� �0.019 0.286�� �0.021�
(-1.674) (2.298) (-1.626) (2.276) (-1.800)

Indep �0.022 �0.005 �0.022 0.046 �0.022
(-0.781) (-0.323) (-0.787) (0.152) (-0.790)

Dual 0.000 �0.001 0.000 �0.079�� 0.001
(0.124) (-0.624) (0.111) (-2.487) (0.260)

Constant �0.668��� �0.093�� �0.672��� �4.239��� �0.647���
(-8.582) (-2.338) (-8.627) (-4.964) (-8.308)

Firm/Year/Industry YES YES YES YES YES
N 8,821 8,821 8,821 8,821 8,821
Adj_R2 0.200 0.252 0.200 0.418 0.197

Notes: Mechanism tests show that geographic distance does affect inefficient investment by inhibiting independent
directors’ access to information as well as their reputation. �, ��, and ��� indicate statistical significance at the 10%,
5%, and 1% levels, respectively.
Source: Created by the authors based on the Wind database and CSMAR database.
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governance mechanisms work in collaboration can agency conflicts and information
asymmetry be effectively mitigated.

7.3. Limitations

It is important to note that this article has some limitations. First, this article uses the
arithmetic average method to measure the geographic distance of independent direc-
tors from their corresponding enterprises and does not focus on the differences
among independent directors. Second, independent boards with accounting and
finance backgrounds are more sensitive to investment efficiency, but due to the diffi-
culty in obtaining data on independent directors’ professional backgrounds, this art-
icle does not analyse the professional background among independent directors in
assessing investment efficiency. Finally, we find that some of the control variables are
also significant. However, to better focus on the main research question of this article,
we did not expand some interesting control variables into the study.
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