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Abstract

Exactly how corporate boards influence their firms’ performance remains a puzzle. We
construct a mediational model to observe the paths that board capitals affect firm’s key
strategies (as R&D and leverage). Furthermore, we can estimate the direct and mediational
influent level of board capitals on financial performance.

For confirming those hypotheses in our study, the financial data of listed companies in
Taiwan and Mainland China are collected. This study confirms that the education level and
seniority of firm’s directors significantly influence the R&D intensity and financial leverage
of corporates, furthermore affect firm performance. This mediational effects from R&D
intensity and debt ratio are estimated about 22.31%~35.65% in Taiwan, and 25.46%~39.47%
in Mainland China. We also find that the higher education level and the less seniority of the
Boards lead to the more R&D intensity and the less debt ratio, then the better financial
performance.

Keywords: Board capitals, R&D intensity, Debt ratio, Mediational effects, Financial
performance

1. Introduction

Board capital is the intangible concept introduced in a study by Hillman and Dalziel (2003).
They defined board capital as “the sum of the human and social capital of the board of
directors, and a proxy for the boards’ ability to provide resources to the firm”. That is, the
board of directors own specific knowledge and resources required by organization, that have
been the center of company's long-term decision-making and enterprise control system,
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simultaneously plays an important role in the field of enterprise’s research and development
and decision-making of corporate leverage.

Basically, the boards’ human traits, such as academic qualifications, seniority, etc. are
important human resource bases. It is a pivotal decision factor in the innovations needed for
the future growth of the company, as well as the necessary financing decisions for the
operation of the enterprise. In other words, the quality of "manpower" at the top of the
company will affect the "innovation” of the company's development and the "financial fund"
needed, and then result into a very different business performance. The theory of resource
dependency also holds that the personal characteristics of CEO and board supervisors will
affect the company's investing decision and company value (Kuo et al., 2016; 2018).

Gottesman and Morey (2006) suggested that the education level of senior executives is an
important proxy variable of intelligent capital. On the other hand, the tenure of Board
members and business performance also present a rich and heterogeneous special relationship.
Once the length of term behaves the index to the ability of board members adapting to
business management; the longer term indicates that the board members is more adaptive to
the enterprise, and with the increase in seniority, board members quickly accumulate the
enterprise's important market knowledge and ability, and provide important judgements for
enterprises (Kor and Sundaramuthy, 2009; Brookman and Thistle, 2009). Darmadi (2013)
introduced other control variables, including enterprise size and family control, to further test
the relevance of educational attainment to corporate financial performance; the empirical
findings show senior enterprise managers (including board supervisor and CEQO) with higher
education level have significant positive benefits for business management, and their degrees
from prestigious university have significantly better influence on the financial performance.
The empirical results of Kuo et al. (2018) show that having a high level of education for the
CEO and board members benefits the company's value enhancement.

However what paths do the chairperson's personal traits (such as academic leadership and
seniority leadership traits) influence the enterprise’s performance with? In order to answer
these questions, this study collects corporate governance and financial performance data of
listed companies from Taiwan Stock Exchange, Taipei Exchange, Shanghai Stock Exchange,
and Shenzhen Stock Exchange during 2012 to 2017, to empirically observe the influential
paths by education level and seniority of board of director members. The listed companies of
the two regions are representative of the management culture of Sinitic enterprises, the
economic development and industrial characteristics are very different, especially in terms of
the relationship between corporate financial performance and R&D input or financing
decisions.

Through derivation of mediational model, this study introduces mediator variables of R&D
strength and debt ratio in order to observe if the human traits of board members influence
R&D decisions and financing decisions of the enterprise, then such decisions further
influence financial performance. Through empirical data, this study can significantly verify
the above, i.e. modifying education level and seniority of the members of the board of
directors can help to increase corporate financial performance.
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The result also indicates that, for listed firms in the Taiwan area, higher R&D intensity or
lower financial leverage correlate with better financial performance, especially in the
high-tech sectors, higher seniority of the chairperson, higher education level of the
chairperson, and lower seniority of board members increase R&D intensity and decrease debt
ratio, increasing financial performance. While for listed firms in the mainland China, higher
R&D intensity or lower financial leverage correlate with financial performance. Among them,
higher seniority of board members (including the chairperson) and higher standard deviation
for education level increase R&D intensity, and further lead to increase in financial
performance.

The remaining sections of this study are as follows: the second section is a review on relevant
literatures and empirical hypotheses which discuss the influences of the education level and
seniority of board chairperson and board members on financial performances, and through
the mediational effects of R&D intensity and debt ratio to establish the hypothesis for this
study. The third section is model’s design, which explains the relevant models for this study.
The fourth section tests the mediational effects of R&D intensity and debt ratio. The fifth
section discusses the influence of board chairperson, we observe how the human traits of the
leaders affect R&D inputs and financial leverage decisions, which lead to further influence on
financial performance. Finally, the sixth section concludes this study.

2. Literature Review and Research Hypothesis

Those literatures in the field of corporate governance often describe the importance of the
link between boards of directors and company performance. They also point out that there is
a positive relationship between the degree of corporate governance and its financial
performance (Jensen and Meckling, 1976; Chen et al., 2004; Kuo et al., 2018). Based on
those view, the degree of implementation of corporate governance is closely related to the
characteristics of the board of directors, especially in terms of ownership structure. Different
types of ownership structure lead to different effects for shareholders to exercise their power,
which further influences the business performance. Therefore, ownership structure is a key
factor in corporate governance (Jensen and Meckling, 1976; Morck et al., 1988).

In recent studies, intellectual capital is gaining visibility as an important resource for business
operation. Gottesman and Morey (2006) suggested that the education degree of high-level
managers is an important proxy variable for intellectual capital. Mahadeo et al. (2012)
empirically analyzed emerging market countries and found that multidisciplinary educational
backgrounds are significantly correlated with firm performance. On the other hand, the tenure
length also has diverse and heterogeneous special relationship with firm performance. Longer
tenure indicates that the board member is more adapted to the business. With the increase of
tenure length, the board member would increasingly accumulate knowledge and capability
related to the business, and provide important decisions for the firm (Kor and Sundaramuthy,
2009; Brookman and Thistle, 2009), but too long tenure of CEO to reduce passion for work,
even cause numerous agency problems. Darmadi (2013) introduced other control variables
(e.g. firm size and family control) to further examine the correlation between education level
and firm financial performance. Based on the views above, this study suggests that the human
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traits of board members, including the education level and length of tenure, are all correlated
with firm performance; therefore, we propose hypothesis 1:

\ MacrOthi“k Business and Economic Research

Hi: Education level and seniority of board members affect the firm’s financial performance.

Concerning how board capital influence a firm’s innovation and financing decisions, recent
studies have discussed from the perspective of the behaviors of board members and top-level
managers, i.e. how a firm allocates resource through board members and top-level managers
effectively, influencing the strategies of research and development, which further influences
performance (Hill and Snell, 1998; Barker and Mueller, 2002; Le et al., 2006; Ren et al.,
2012). Relevant studies found that different corporate governance structures (e.g. size,
ownership concentration, and top-level manager traits) have influence on R&D investment,
debt ratio, and firm performance (Chen et al., 2004; Dwivedi and Jain, 2005; Wincent et al.,
2010; Dalziel et al., 2011). Based on the views above, this studies suggest that there are
correlations between the human traits of a firm’s directors and R&D decisions, and financing
decisions; therefore, we propose the empirical hypothesis H, and Hs.

H,: Education level and seniority of board members influence a firm’s R&D decisions.
Hs: Education level and seniority of board members influence the firm’s financing decisions.

In which, innovation can bring competitive benefits, increasing future growth for the firm
(Calantone et al., 2006). Increasing R&D expenditure has positive effects on stock price for a
firm. In addition, there might be a nonlinear or inverted U-shaped relationship between R&D
inputs and a firm’s financial performance (Huang and Liu, 2005; Wang, 2011; Kwon, 2014;
Saad and Zantout, 2014; Kuo et al., 2018), indicating that there might be an optimal interval
for R&D intensity. Based on the views, we propose the additional empirical hypothesis Hy.1
to observe the link between R&D decisions and a firm’s financial performance.

H,.1: R&D intensity influences the firm’s financial performance.

Agency theory points out that increase in debt level leads to reduce the agency costs of
professional managers and stock supervisors, and results into addness in firm value. Morck et
al. (1988), Dwivedi and Jain (2005) both suggested that increase in debt level enhances the
influence from external monitors on the firm, reduces the agency problem of the firm, and
increases the effectiveness of corporate governance mechanism, which further reflects on the
firm’s financial performance. On the contrary, Huang et al. (2016) concluded that CEOs tend
to oversaturation of debt for business due to overconfidence. Based on the above views, this
paper studies whether a firm’s financing decisions is correlated to the firm’s financing
performance, and proposes the additional empirical hypothesis Hs.;.

Hs.1: Debt ratio influences the firm’s financial performance.
3. Model Building

Many studies (Morck et al., 1988; Chen et al., 2004; Dwivedi and Jain, 2005; Wincent et al.,
2010; Dalziel et al., 2011) suggest that Tobin’s Q takes into consideration the time value of
future development of the firm and can be an important indicator of business operation.
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Tobin’s Q is the ratio of a firm’s market value to its asset replacement cost. The value on the
numerator is the market price of the firm on the financial market. The asset replacement cost
on the denominator is the basic value of the firm. Since it is not easy to obtain the data on the
asset replacement value, in empirical analysis the cost is often substituted by book value, this
study modifies the equation as alternative Tobin’s Q*.

NXp MV (TD)
TA TA

Alt Tobin’s Q*~ 1)
In terms of growth capability, a firm can maintain its external competitiveness through
enhancing R&D inputs (Brenner and Rushton, 1989); innovation can bring competitive
benefits for the enterprise and increase future growth (Calantone et al., 2006). Sougiannis
(1994) and Kothari and Zimmerman (1995) examine the relationship between R&D
expenditure and stock price, and find that announcing increase in R&D expenditure has
positive effects on the firm’s stock price, which means that R&D activity helps to create
future earnings and cash flow for the firm. Basing on the model of Patterson (1998) and
Schimke and Brenner (2014), this study adopted that R&D intensity is related to firm price,
assuming a linear relationship between them, the multiplier effect is h,, and when there are
no R&D inputs on the firm’s book, there is still values of h;. The linear relationship between
R&D intensity and firm price is designed as follows:

p=h; + h, X (R&D)+0 (2)

In equation (2), p is stock price, R&D is R&D intensity = R&D inputs/ net sales; h, is
intercept; h, is regression coefficient, O is the error term.

In addition, based on the suggestion of Sweeney et al. (1997) that a firm’s liability market
value is highly correlated to total debt. This study assumes that a firm with higher liability
book value will have higher total liability market value, with multiplier effect k. The
relationship between the both is as follows:

MV(TD)=k x TD (3)
In equation (3), TD is total debt; k is multiplier. Substitute equation (2) and (3) into (1):

kXTD

Alt Tobin’s Q*~22 4
TA TA

~%><(h1+h2><R&D+0)+k><(DR)

In equation (4), R&D is R&D intensity; DR is debt ratio=TD/TA; a, is intercept; o,~as are
regression coefficients of this model.

This study integrates the influencing coefficients of related variables into the intercept and
regression coefficients of the financial performance model to form equation (4). Based on the
model above, we can observe that a firm’s performance is essentially represented by a firm’s
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market value, and that market value can be classified into equity market value and liability
market value. Equity market value is determined by the growth capability of the firm, while
liability market value reflects the firm’s debt structure. This means that the effects of a firm’s
R&D inputs and financing decisions are essentially reflected on the firm’s performance.

H Business and Economic Research
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According to the definition of mediators in Baron and Kenny (1986) and Helm and Mark
(2012), this study treats R&D intensity and financial leverage level as the mediators on
financial performance for board capitals. The board capital is defined as the board’s ability to
provide resources to the firm (Hillman and Dalziel, 2003). For the purpose of measuring, the
education level and tenure length of Board members are treated as the rough proxies of board
capitals, to observe how they further influence the firm’s financial performance through R&D
activity and financing decisions.

In the empirical analysis structure constructed according to the analytic procedure for
mediator variables (see figure 1), this study discusses the relationship between the board
capital and firm performance, and introduces R&D intensity and financial leverage level as
mediatory variables, to test if the five hypotheses (Hi, Hy, Hz.1, H3, and Hs.;) are significant.
If the five hypotheses are significant after test, they confirm that education level and tenure
length of the Board members influence the financial performance through important internal
decisions (e.g. R&D input and financial leverage level).

H,; (Model I
Board Capitals: *I Firm’s Financial

Performance:
H, del II 2
Education o )h- R&D Intensity ot (Model 1Y)
- | |
Tobin’s Q
T H3 (Model HI) H3.1 (Model vV
enure *|| Debt Ratio o

Figure 1. The empirical mediator structure in Board Capitals Model

Figure 1 shows that the education level and seniority of board members, in terms of direct
effects, can influence a firm’s financial performance. In terms of mediational effects, the
education level and seniority of board members can influence important mediators (R&D
intensity and debt ratio), then further reflect on the firm’s performance.

According to the mediational procedure of Baron and Kenny (1986), the model for the
influences on financial performance (Model 1), R&D intensity (Model I1) and debt ratio
(Model 111) of board capitals are all set up as equation (5):

Tobin's Q;; (or R&D;; or DR;;) = By + B1Chairedu;; + f,Chairtenure;; +
BsBoardedu;; + f,Boardtenure;; + fsBoardedustd;; + f¢sBoardtenurestd;;

+u; + & (5)
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i =1,2,....,n company

t=1,2,....,T period

u;: The error term of intercept ~ iid (0, 02)

&;¢- The error term of the whole model ~ iid(0, 52)

The proxy variable for firm performance (Tobins Q) is Tobin's Q*; the proxy variable for
research and development decisions is R&D intensity (abbreviated as R&D); the proxy
variable for financing decisions is Debt Ratio (abbreviated as DR).

In addition, the human trait variables of the board capitals are collected as the education level
and tenure of the chairperson, the mean of the education and tenure of all board members,
and the standard deviation of the education and tenure length of the board members. In which,
the proxy variables for the education level of the chairperson and board members (Chairedu
and Boardedu in equation (5)) are the year’s length of education for the members
(elementary=6 years, middle school=12 years, bachelor=16 years, master=18 years, doctor
degree=22 years). The lengths of tenure for the chairperson and board members (Chairtenure
and Boardtenure in equation (5)) are the proxy variables for adaptive culmination of expertise
(Kor and Sundamuthy, 2009; Brookman and Thistle, 2009). Based on the suggestion of
Mashdeo et al. (2012) that board diversity has significant correlation with firm performance,
we use the standard deviation of the number of years in education for board members
(Boardedustd in equation (5)) as the proxy variable for education diversification of the board,
and the standard deviation of the number of years in tenure (Boardtenurestd in equation (5))
as the proxy variable for diversified adaptive expertise for board members.

Based on equation (4), this study constructs the empirical model of R&D intensity and
financial leverage on firm performance (Model 1V) as follows:

TobinQ;;=ay + oy R&D;; + o, DR +u; + €4 (6)

In equation (5) and (6), Model 1~IV test respectively H;(education and tenure of board
members influence a firm’s financial performance), Hj(education and tenure of board
members influence R&D decisions), and Hs(education and tenure of board members
influence a firm’s financing decisions). Model IV(i.e. equation(6)) tests H,.; (R&D intensity
influences a firm’s performance), and Hs1(debt ratio influences a firm’s performance). If all
of the hypotheses are significantly confirmed, they indicate that education and tenure of
board members can significantly influence a firm’s performance through the two mediators of
R&D decisions and financing decisions (See Baron and Kenny, 1986).

In order to observe the mediational effects of R&D intensity and financial leverage; the
empirical model (Model V) is designed as follows:

TobinQ;; = yo + y1Chairedu;; + y,Chairtenure;; + y;Boardedu;;
+y,Boardtenure;, + ysBoardedustd;, + ysBoardtenurestd;,

+y7R&D;; + vgDR;y + u; + €54 (7)
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Basing to the definition of mediator by Baron and Kenny (1986) and Holmbeck (2002), The
difference, (B8; — y;), of the regression coefficients for the same explanatory variables in the
two models of equation (5) and (7), indicates the mediational influence of the explained
variable after the introduction of mediators. Accordingly, this study adopts the degree of the
difference for regression coefficients ((5; — v;)/ vi) as the mediational effect, and the rest of
the influencing effects (1-(5; — v;)/ vi) as the direct effect of board capital variables on the
firm’s financial performance.

H Business and Economic Research
A\ MacrOthI“k ISSN 2162-4860

Kuo et al. (2018) empirically find that high education level for CEO and board ofd directors
help to increase firm value, and that with the increase of CEO tenure length, the difference
between the education level of the CEO and of board members on firm value gradually
increases. In addition, smaller difference is beneficial to the creation of value for small sized
or new firms, while bigger difference is beneficial for large or mature firms. Therefore, this
study further takes into consideration if the education level of the chairperson of the board is
higher than the mean of the education level of the board members (i.e. if the chairperson has
the trait of education leader), and if the tenure length of the board chairperson is greater than
the tenure length of the board members (i.e. if the chairperson has the trait of tenure leader),
to analyze the influence of the education and tenure of board chairperson on the firm’s
financial performance, the empirical model is as follows:

TobinQ;; = 6y + 6,Chairedu;; + §,Edulead;; + 63Chairtenure;; +
6,Tenurelead;;+5sR&D;; + 6oDR;; + Uy + €jt (8)

In equation (8), Edulead is the education leader trait for board chairperson, measured by the
difference between the number of years in education for board chairperson and the mean of
the number of years in education for board members; Tenurelead is the tenure leader trait for
board chairperson, measured by the difference between the tenure length of board chairperson
and board members. In addition, this study takes into consideration that the board size might
also be a factor to firm operation (Cristina, 2013) and, in order to exclude the influence from
scale, this study adds the number of board seats as the control variable.

Since the empirical data for this study is panel data, it includes samples in cross-sectional and
time-series data format; Hsiao (2003, 2005) suggests that panel data analysis can decrease the
problem of collinearity between variables, contains more degree of freedom to effectively
measure those effects that cannot be tested purely by cross-sectional or time-series data, and
IS more capable of testing individual effects and intertemporal dynamic effects. Therefore,
this study adopts panel data analysis for empirical analysis. However, panel data analysis can
be classified into fixed effect model and random effect model. Fixed effect model uses fixed
intercept to represent different structures in the model; this model assumes that the
heterogeneity comes from the population itself, the similarity is low in the population, and
use the whole population to observe the difference between each sample. Random effect
model uses random intercept to represent different regression model; there are no correlation
between intercept and explanatory variable; the random effect model emphasizes on the
relationship of the population as a whole, instead of the difference between individual
samples. The evaluation standard for the two models is “if there are correlation between
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intercept and independent variable”. When Hausman-test result is insignificant, it indicates
that intercept is unrelated to explanatory variable and random effect model should be used for
estimation. When Hausman-test result is significant, it indicates that intercept is related to
explanatory variable and fixed effect model should be used for estimation.

In addition, the regression analysis of the influencing factors to firm performance can, due to
the correlation between independent variable and error term, result into endogeneity
(independent variable and error term cause each other). To avoid endogeneity, which results
into inconsistent estimate for the regression model, this study adopts IV-2SLS (Instrumental
Variables and Two Stage Least Square Method) model (Baun et al., 2003; Lee et al., 2016),
and use Hausman’s endogeneity test to see if there are endogeneity in the empirical data. If
there are endogeneity issues, we use lag-1 independent variable as instrumental variable. The

first stage estimates the dependent variable from Model 1~V (e.g. TobinQ. R&D. DR).

The second stage estimates the regression coefficient through the estimate of dependent
variables with LS method. The two stages estimation method can correct the inconsistency of
estimation from endogeneity.

Due to insignificance with Hausman-test for Model 1~V in our study, the intra-model
intercepts and explanatory variables are not correlated, and random effect model should be
used for all estimations. In addition, the plus-minus signs for the regression coefficient from
the two estimations (LS and 1V-2SLS) are the same. We can conclude that the endogeneity is
not serious and does not impact the plus-minus direction of the theorem. Taking into
consideration of endogeneity issues, this study discloses the results from 1V-2SLS model
estimation in Section 4.

4. Descriptive Statistics

This study takes the listed firms from Mainland China and Taiwan as the study samples, the
data collected include listed firms from Shanghai and Shenzhen Stock Exchange (of China),
listed firms from Taiwan Stock Exchanges and Taipei Stock Exchanges (of Taiwan). Listed
firms from these stock exchanges are representative of firms from across the Taiwan strait
and share the business culture of the Sinosphere. Since the both histories for development of
corporate governance across the strait are similar, it is sufficient to form a basis for
comparative analysis.

Therefore, this study collects listed firms from the four exchanges mentioned above from
2012 to 2017. Among which, there are about 1,500 listed firms in Taiwan, with a total of
8,414 completely recorded data observations from the 6 years (samples with incomplete data
on R&D inputs and board information are deleted). There are about 2,500 firms in Mainland
China, with a total of 12,845 completely recorded observations from the 6 years. The
contents of the data include financial statement, prospectus, and filing data by board of
directors. The data source is primary Taiwan Economics Journal Database; after reorganizing
the data, annual data is used for empirical analysis.

Tobin’s Q represents the multiplier of a firm’s market value to its replacement cost. Tobin’s Q
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of market-based measure is used as the proxy variable for financial performance. For the
mediator of board of director traits on the firm’s financial performance, this study uses R&D
intensity (= R&D inputs/net sales) as the operational variable for the research and
development input of a firm, and debt ratio (= total debts/ total assets) as the operational
variable of degree of the firm’s financing. For the board of director traits, this study use
number of years in education for board chairperson, number of years in tenure for board
chairperson, the mean of the number of years in education for board members, and the mean
of the number of years in tenure for board members as the explanatory variables of this study.

Table 1 shows that the financial and board of directors’ traits in the listed companies across
the straits differ greatly. In terms of financial traits, the mean of the Tobin’s Q for listed firms
in the region of Mainland China is 3.0365, which is evidently higher than the mean of the
Tobin’s Q for listed firms in the region of Taiwan (1.2400), indicating that investors in the
region of China are more affirmative. On the other hand, R&D intensity (= R&D costs/net
sales = 6.004%) for firms in the region of Taiwan is higher than R&D intensity of firms in the
region of China (4.2656%). In terms of debt ratio, the performance of the firms from across
the strait are very close.

On the other aspect of board capitals, the number of years in education on both regions for
board chairperson is close, with around 16 to 18 years (16 for college graduates, 18 for
masters). However, in Taiwan, the education level of board chairperson is slightly lower than
the mean of the board members, while in China, the education level of the chairperson is
slight higher than the mean of the board members. The reason for this difference might be
that in Taiwan chairpersons tend to be from the capital providers, with specialists as board
members, so that the mean of the education level of board members is higher than that of the
chairperson; while, in Mainland China, listed firms tend to be formerly state-owned
organizations, chairpersons and board members tend to be assigned by the government, their
education levels are one of the considerations for assignments, therefore the education level
of the chairperson is higher than that of the mean of board members.

On the other hand, the tenure length for chairpersons in Taiwan is evidently higher than that
of Mainland China (17.0853 years for Taiwan, 4.3714 years for Mainland China). The reason
should be that the listing of companies has been established in Taiwan for more than 50 years,
while listed firms in Mainland China tend to come from state-owned organizations that has
been reformed into listed firms in the last decade; since the history of listing is shorter, the
chairpersons have shorter tenure length. The situation is the same for the mean of the tenure
length of board members, which is evidently higher in Taiwan than in China (13.8537 years
for Taiwan, and 3.5803 years for Mainland China). In addition, in terms of the number of
seats, the average number of board of director seats (including independent directors) is
18.6456 in Mainland China and 9.4431 seats in Taiwan, which shows that the number of
board members for listed firms in Mainland China is evidently higher than that of Taiwan.

To test and avoid collinearity between the explanatory variables, this study performs Pearson
correlation coefficient test on the explanatory variables; the test results are organized on
Table 2. The Pearson correlation coefficient test results show that, for R&D intensity and debt
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ratio, there are significant correlation with performance index (for both Mainland China and
Taiwan). However, the correlation between R&D intensity and debt ratio is only -0.1879~
+0.3443, which is a weak correlation. The relationships between board of director traits
(education of chairperson, tenure of chairperson, education of board members, tenure of
board members, number of board seats) and Tobin’s Q, R&D intensity or debt ratio also
present significant correlations; but the correlations are -0.1145~+0.0834, which are weak
correlations. However, the tenure length of board of directors and the tenure length of board
chairpersons for both Taiwan and Mainland China (0.7943 for Mainland China and 0.6000
for Taiwan) present a medium correlation. To avoid collinearity for the subsequent empirical
analysis, this study changes to the tenure lead between chairperson tenure and board member
tenure (= the number of years of the tenure of the chairperson — the mean of the number of
years of board of director members in tenure) as the proxy variable in the model estimation.
In addition, this study also uses the standard deviation for the number of years in education
for board members and the standard deviation for the number of years in tenure for board
members to represent the education diversity and tenure difference for the board of directors.

Table 1. Descriptive Statistics of Sample Characteristics for Taiwan and Mainland China

Taiwan Tobin's R&D Debt Chair Board Edu Board Chair Board Tenure Board Board

Q Intensity Ratio Edu Edu Lead Edu Tenure Tenure Lead Tenure Seats

(%) (%) (years) (years) (years) Std. (years) (years) (years) Std.
(years) (years)
Mean 1.2400 6.0044 41.6777 17.0157 | 17.1666 | -0.1508 4.6058 17.0853 | 13.8537 | 3.2316 8.6094 9.4431
Median 0.9300 1.5409 40.9356 16.0000 | 17.0000 | -0.4444 2.2361 16.1225 13.5740 2.4553 7.7740 9.0000
Max. 93.4400 929.9517 | 99.7600 22.0000 | 21.5556 | 5.7333 32.2876 | 64.2500 | 48.0300 | 39.5238 46.4362 | 55.0000
Min. 0.0200 0.0000 0.6104 12.0000 | 12.0000 | -6.5714 0.0000 0.0000 0.0000 -44.7000 | 0.0000 3.0000
Std. Dev. | 1.5147 32.6939 19.1462 1.9673 0.9828 1.7045 5.4865 10.8143 | 6.8068 8.6572 5.2657 2.8415
# of 8414 8414 8414 8414 8414 8414 8414 8414 8414 8414 8414 8414
Samples
Mainland | Tobin's R&D Debt Chair Board Edu Board Chair Board Tenure Board Board
China Q Intensity Ratio Edu Edu Lead Edu Tenure Tenure Lead Tenure Seats
(%) (%) (years) (years) (years) Std. (years) (years) (years) Std.
(years) (years)

Mean 3.0365 4.2656 42.2097 16.8307 | 16.5489 | 0.2818 1.1664 4.3717 3.5803 0.7913 1.3029 18.6456
Median 2.2359 3.2595 40.5500 16.0000 | 16.4118 | 0.0000 0.8958 3.0014 2.9858 0.1459 0.7583 18.0000
Max. 349.0635 | 288.1697 | 861.1800 | 22.0000 | 19.6471 | 11.0435 | 21.5099 | 29.2274 | 12.1909 | 23.8573 17.2286 | 63.0000
Min. 0.0530 0.0000 0.8000 4.0000 4.9565 -13.3636 | 0.0000 0.0027 0.3872 -7.4214 0.0000 5.0000
Std. Dev. | 4.2196 6.0873 22.7376 1.8127 0.5625 1.7601 1.4118 3.3953 1.4689 2.4101 1.2611 5.0698
# of 12845 12845 12845 12845 12845 12845 12845 12845 12845 12845 12845 12845
Samples
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Table 2. Correlation Coefficient Test for Samples from Taiwan and Mainland China

Taiwan Tobin's R&D Debt Chair Board Board Edu Chair Board Board Board
Q Intensity Ratio (%) Edu (year) Edu (year) Std. (year) Tenure Tenure Tenure Seats
(%) (year) (year) Std. (year)
Tobin's Q 1.0000
R&D 0.3443*** 1.0000
Intensity

*0)

Debt Ratio | -0.1879*** | -0.1577*** | 1.0000

(%)

Chair Edu 0.0618*** 0.0993*** -0.0045 1.0000

Board Edu 0.0834*** 0.0807*** -0.0115 0.4993*** 1.0000

Board Edu | 0.0205 0.0078 0.0232* 0.0749*** 0.1476*** 1.0000

Std.

Chair -0.0800*** | -0.0511*** | 0.01728*** | -0.0775*** | -0.0770*** | -0.0336** 1.0000

Tenure

Board -0.1158*** | -0.0586*** | -0.0100 -0.0654*** | -0.1575*** | -0.2222*** | 0.6000*** 1.0000

Tenure

Board -0.0791*** | -0.0462*** | -0.0054*** -0.0501*** | -0.1229*** | 0.0111*** 0.4033*** 0.7406*** 1.0000

Tenure

Std.

Board 0.0154 -0.0014 0.0669*** 0.0473*** -0.0029 -0.0800*** | 0.0119 0.0229* -0.0679*** | 1.0000

Seats

Mainland Tobin's R&D Debt Chair Board Board Edu Chair Board Board Board

China Q Intensity Ratio (%) Edu (year) Edu (year) Std. (year) Tenure Tenure Tenure Seats
(%) (year) (year) Std. (year)

Tobin's Q 1.0000

R&D 0.1297*** 1.0000

Intensity
(%)

Debt Ratio | -0.1679*** | -0.2510*** | 1.0000

0}
Chair Edu -0.0347*** | 0.0261*** 0.0147 1.0000

Board Edu | -0.0073 0.0627*** 0.0255** 0.2521*** 1.0000

Board Edu | -0.0364*** | 0.0147 0.0082 0.1307*** 0.4785*** 1.0000

Std.

Chair 0.0483*** 0.0932*** -0.1170*** | 0.0707*** -0.1117*** | -0.1132*** | 1.0000

Tenure

Board 0.0631*** 0.0849*** -0.1252*** | 0.0359*** -0.1073*** | -0.1268*** | 0.7943*** 1.0000

Tenure

Board 0.0257** 0.0537*** -0.0526*** | 0.0529*** -0.1025*** | -0.0384*** | 0.7113*** 0.7342*** 1.0000

Tenure

Std.

Board -0.1145%** | -0.0879*** | 0.2609*** 0.0466*** 0.1253*** 0.0829*** -0.1405*** | -0.1659*** | -0.0600*** | 1.0000
Seats

Note: * at 5% level of significance, ** at 1% level of significance, *** at 0.1% level of significance

5. Mediational Effects

Once the research variables are confirmed, this study proceeds with the empirical robustness
analysis for Model I~V (see Table 3). The design of Model | is to observe and test if H1 (the
education and tenure of Board members influence firm performance) is significant. Model 11
observes if H2 (education and tenure of board members influence R&D decisions of the firm)
is confirmed. Model 1l tests if H3 (education and tenure of board members influence
financing decisions of the firm) is significant. Model 1V analyzes if H2-1(R&D decisions
influence firm performance) and H3-1(financing decisions influence firm performance) are
significant. The difference between Model | and Model V is designed to evaluate the degree
of mediational effect from the introduction of mediators.
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In Table 3 for the region of Taiwan, Model I is significant (the model fitness for education
model: F=12.7609***; the model fitness for tenure model: F=18.6307***), this study
indicates that the education and tenure of board members have influences on the firm’s
performance. In the education model, higher the mean of the number of years for board
members in education is correlated with higher firm performance. Higher standard deviation
for the number of years in education for board numbers (higher educational diversity) might
cause lower integration among the board members, and lower firm performance. As for the
tenure model, lower tenure length for the board of directors results into better firm
performance.

Model 11 shows that board of directors traits significantly influence the level of R&D input.
In which, higher education level for board chairperson is correlated with more emphasis on
research and development. Conversely, the mean of the tenure length for the board members
does not have a significant relationship with firm performance. In addition, Model I1I is
significant (model fit for education model, F=5.9182***; model fit for tenure model,
F=6.5801**%*), indicating that board of directors traits significantly influence the firm’s debt
ratio (financing decisions). In which, lower education level for board chairperson, and more
board seats, increase the debt ratio of the firm.

In terms of Model IV, for Taiwan, increasing R&D intensity increases a firm’s Tobin’s Q
(proxy variable for financial performance); however, increasing debt ratio decreases
significantly firm’s financial performance. Because board of directors traits might influence
firm performance through R&D decisions and financing decisions, this study builds Model 1
(without mediator model) and Model V (with mediator model) to observe the mediational
influence of board of directors traits through R&D decisions and financing decisions as
mediators. Comparing the Model | and Model V for Taiwan, we can find that mediational
effect are about 22.3114%~35.6538%, i.e. the degree of influence of education level of board
members through R&D and financing decisions on firm performance is 35.653%. On contract,
direct effect can be estimated as 64.3462% (1-35.6538%=64.3462%), it means that education
level for board members also directly influence firm performance: higher education levels for
boards result into higher financial performance, with direct effect of 64.3462%. Additionally,
the board diversity in education influence Tobin’s Q with 22.3114% mediational effect, and
77.6886% direct effect.

On the tenure model, Table 3 also shows that a firm’s financial performance is not
significantly influenced by the length of tenure for board of directors through mediators in
Taiwan, while the direct effect has an absolute ratio. It indicates that the tenure trait of board
members almost completely influences a firm’s financial performance through direct effects.
In which, lower tenure length for board members result into better firm performance. Also,
based on the principle of cooperate governance, this study suggests that the tenure length for
board of directors should be controlled to avoid negative influence on financial performance
(see Table 3, tenure model, board member tenure traits; the regression coefficient is
significantly negative).

Table 4 is the analysis for the region of China. Model I is significant (the model fitness for
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education model is F=36.1929**; the model fitness for tenure model is F=60.9489*%*), the
result indicates that education and tenure trait of board members influence a firm’s
performance. In the education model, higher number of years in education for chairperson
and board members result into better firm performance. Higher standard deviation of
education for board members (more diverse education for board members) possibly leads to
worse integration of the board, results into worse performance for the firm. In terms of tenure
model, the tenure trait of board members does not have significant influence on firm
performance. This phenomenon might be inferred that most of the listed companies in the
region of China come from reformed state-owned enterprises in the last decade; many board
members have similar tenure length (the standard deviation for the tenure length of board
members is 8.6094 years for Taiwan and 1.3029 years for Mainland China), as a result, the
tenure trait of board members in China does not have significant impact on firm performance.

In Table 4 Model 11, higher education level for board chairperson is correlated with higher
emphasis on research and development. Unlike Taiwan, in Mainland China, firms with higher
tenure length for board of directors have higher emphasis on research and development. This
phenomenon might be because the tenure length for board members is 13.8537 years in
Taiwan, which is much greater than 3.5803 years in Mainland China, indicating that the
average tenure length of board members in Taiwan is longer than appropriate tenure length;
thus too long tenure lead to cease to influence R&D decisions significantly; while the average
tenure length for board members in Mainland China is shorter than the optimal tenure length;
thus longer tenure length has significant influence on important decisions. This phenomenon
is also reflected on Model Il as significant, indicating that board of directors traits
significantly influence a firm’s debt ratio (financing decisions). In which, higher education
level and shorter tenure for board of directors result into increased debt ratio. In terms of the
Model IV for China, increasing R&D inputs increases a firm’s Tobin’s Q; however,
increasing debt ratio decreases a firm’s financial performance.

Observation on Table 4 Model I and Model V finds that higher education level for board
chairperson and board members result into better firm performance. The mediational effect is
28.4576%~39.4688%, i.e. the degree of influence of education level of board members
through R&D and financing decisions on firm performance is 28.4576%.
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Table 3. Estimation of Model I~ Model V for Taiwan

Explained Variables Taiwan
Model | Model Il Model 111 Model IV Model V Mediational
Tobin's Q R&D Intensity | Debt Ratio | Tobin's Q Tobin's Q Effect
Education Model | Intercept -1.4961** -27.0095 8.1480 1.7799*** -0.504212 66.2996%
Chair Education 0.0255 3.2219*** -3.6754*** -0.0695* | ------
Board Education 0.1430*** -1.3965 4.6271* 0.1940*** 35.6538%
Board -0.0275** 1.0237 0.3193 -0.0336*** | 22.3114%
Education Std.
Board Seats -0.0030 -0.2311 1.6109* 0.0179 | ------
R&D Intensity 0.0105*** | 0.0212***
Debt Ratio -0.0144*** | -0.0128***
Hausman Test 0.0000 0.0000 0.0000 0.0000 0.0000
Model Fit (F-test) | 12.7609*** | 13.1749*** 5.9182*** 68.6945*** | 42.0534
Tenure Model Intercept 1.4824*** 10.0260*** 34.4025*** | 1.7799*** 1.5520*** 3.0853%
Chair Tenure -0.0034 -0.0061 0.0005 -0.0392 | ------
Board Tenure -0.0218* -0.1161 0.0608 0.0232 | ------
Board Tenure Std. | 0.0059 -0.2577 -0.1118 0.0075 | ------
Board Seats 0.0061 -0.0509 0.7646*** 0.0487 | ------
R&D Intensity 0.0105*** | 0.0127***
Debt Ratio -0.0144*** | -0.0125***
Hausman Test 0.0000 0.0000 0.0000 0.0000 0.0000
Model Fit (F-test) | 18.6307*** | 4.4796*** 6.5801*** 68.6945*** | 30.6575***

Note: 1.* at 5% level of significance, ** at 1% level of significance, *** at 0.1% level of significance
2. When Hausman-test result is significant, it indicates that intercept is related to explanatory variable and fixed
effect model should be used for estimation.

Table 4. Estimation of Model | ~ Model V for Mainland China

Explained Variables China
Model | Model Il Model 111 Model 1V Model V Mediational
Tobin's Q R&D Intensity | Debt Ratio Tobin's Q Tobin's Q Effects
Education | Intercept -45.8841 53.7611 -232.6778*** | 3.8714*** -59.61774* | ------
Model Chair Education 0.3773** 0.9449* 0.87383 0.2639* 30.0432%
Board Education 3.1474* -4.2854 14.6062** 4.0431* 28.4576%
Board -2.6978* 5.4966* -16.6131** -3.7626** 39.4688%
Education Std.
Board Seats -0.3746*** | 0.0095 1.8500*** -0.3183*** | 15.0155%
R&D Intensity 0.1128*** 0.1067***
Debt Ratio -0.0302*** 0.0116
Hausman Test 0.0000 0.0000 0.0000 0.0082 0.0000
Model Fit (F-test) | 36.1929*** | 11.8045*** 106.3662*** | 123.2092*** | 97.7711***
Tenure Intercept 6.1566*** -2.1451 221.9163*** | 3.8714*** 6.2848*** 2.0821%
Model Chair Tenure -0.0038 0.2977*** -2.5735*** -0.0583 | ------
Board Tenure 0.0070 1.9807*** -19.6408*** -0.1582 | ------
Board Tenure Std. | -0.1860 -2.8204*** 22.7101*** 0.0442 | ------
Board Seats -0.1528*** | 0.090751 -6.8787*** -0.1181*** | 22.6720%
R&D Intensity 0.1128*** 0.1130***
Debt Ratio -0.0302*** -0.0161***
Hausman Test 0.7423 0.0176 0.0000 0.0082 3.6189
Model Fit (F-test) | 60.9489*** | 5.4020*** 15.3606*** 123.2092*** | 93.4448***

Note: 1.* at 5% level of significance, ** at 1% level of significance, *** at 0.1% level of significance
2. When Hausman-test result is significant, it indicates that intercept is related to explanatory variable and fixed
effect model should be used for estimation.

On contract, direct effect can be estimated as 71.5424% (1-28.4576%=71.5424%), it means

137 http://ber.macrothink.org



ISSN 2162-4860

\ MacrOthi“k Business and Economic Research
A Institute ™ 2021, Vol. 11, No. 2

that education level for board members also directly influence firm performance: higher
education levels for boards result into higher financial performance. The phenomenon might
be caused by the mass reformation of state-owned business into listed firms; board
chairpersons tend to be assigned by the government, which uses education level as a
referencing for assignment. Higher education level for board of directors means that there are
more specialists in the board of directors, which results into better financial performance.
Table 4 shows that, in the region of China, higher standard deviation for the number of years
in education for board members, and higher number of seats in the board, might hinder the
integration of the board of directors, resulting into negative effects on firm performance.

6. Leadership and Industry Effects

With the high-tech industry as the core of economic development, research and development
has become an important driver of business development. After years of industrial
development, technology industry with more than 50% listed firms became the mainstream in
Taiwan. On the other hand, many listed firms in the region of Mainland China are reformed
state-owned institutes. Up to 2017, the samples from this study show that the 31.25% of listed
firms belong to technological companies. In general, R&D activities are the key successful
factors in high tech industries.

In addition, chairperson is also the one of important decision makers for firm, with the most
capacity to influence corporate decisions, the personal traits of the board chairperson is also
expected to significantly influence firm performance. Therefore, this study also observes the
personal education and tenure traits of the board chairperson, and adds the consideration if
the board chairperson’s education level is above the average education level of board
members (this variable represents the chairperson has the education leader trait) and if the
board chairperson’s tenure length is above the average tenure length of board members (this
variable represents the chairperson has the tenure leader trait) to influence the firm’s financial
performance. For the traits of board members, this study also collects four traits (the average
education level of board members, the standard deviation for the education level of board
members, the average tenure length of board members, and the standard deviation for the
tenure length of board members) to observe if the four board traits influence the firm’s
financial performance.

For the region of Taiwan, as shown on Table 5, the samples are classified into four groups for
analysis: technology industry (sample ratio 5774/8414=68.62%), non-technology industry
(sample ratio 31.38%). With the estimation of model 1~V, Table 5 shows that both education
and tenure length significantly influence financial performance: higher education and shorter
tenure of chairperson result into better financial performance. The mediational effect is
6.3537%~46.1927% in technology Industry. In particular, the more difference between the
number of years in education for the chairperson and board members, the more likely it is
through R&D and leverage decisions (mediational effect 21.1502%), further increases the
firm’s financial performance. In addition, in the high-tech industry, educational leadership
(when the education level of the chairperson is higher than the mean of the education level of
the board of directors) is not optimal for the chairperson, with negative regression coefficient
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of -0.0292*** indicating that when the chairperson’s education level is higher than the
average of the board members, it will negatively impact financial performance. The
regression coefficient for the mean of the education level of the board is +0.1390**, which
shows that the average level of education of the board of directors is also an important factor
to firm operations.

Table 5. Estimation of Chairperson Leadership Traits and Technology Industry

Region Taiwan China
Explained Technology Non-technology Technology Non-technology
Variables Industry industry Industry Industry
Tobin's Mediational | Tobin's Mediational | Tobin's Mediational | Tobin's Mediational
Q Effect Q Effect Q Effect Q Effect
Chairperson | Intercept -0.7117 | ------ 26774 | ------ -16.0558 | ------ 09389 | ------
Traits Chair Edu 0.1395***" | 46.1927% -0.0678 | ------ 1.7514*** 27.6624% 03789 | -
(Chair Edu- -0.1782** 21.1502% 0.1742 | - -2.0774*** | 26.5273% -0.5401* 73.4979%
Board Edu)
Chair Tenure -0.0292*** 6.3537% -0.0045 | ------ -0.7893** 29.6218% -0.2806** 8.6440%
(Chair Tenure- | 0.0301 [ ------ -0.0097 | - 0.8429** 14.2299% 0.2104 | -
Board Tenure)
# of Seats 0.0444 66.9689% 0.0151 | ------ -0.3703*** | 11.1107% -0.1419*** | 57.9136%
R&D Intensity | 0.0115*** 0.1173* 0.1299*** 0.0888***
Debt Ratio -0.0127*** -0.0118*** 0.0017 -0.0172%**
Hausman Test 0.9907 0.0000 0.0000 0.0000
Model Fit 69.3532*** 11.4016*** 20.1603*** 57.7572
(F-test)
Board Intercept -1.2164 | ------ -1.1983 | - -28.0362 | ------ 16.6791 | ------
Traits Board Edu 0.1390** 2.5732% 0.2153 | ------ 29957 | - -0.7853 | ------
Board Edu 0.0187 | ----- -0.4378 | - 11620 | ------ 09739 | -
Std.
Board Tenure -0.0945 | ------ -0.3590 | - -2.4317*** | 8.7565% 04106 | -
Board Tenure 0.1200 | ----- 0.6627 | ------ 2.4593*** 8.4172% -0.7908 | ------
Std.
# of Seats 0.0853** 24.8191% -0.0089 | - -0.8400*** | 22.4740% -0.0799 | -
R&D Intensity | 0.0103*** 0.0945** 0.1071*** 0.0752%**
Debt Ratio -0.0120%** -0.0090* 0.0355** -0.0191**
Hausman Tests | 0.0000 0.0000 0.0000 0.0000
Model Fit 36.2308*** 13.8754*** 22.0283*** 21.7989***
(F-test)
# of Samples 5774 2640 4014 8831

Note: 1.* at 5% level of significance, ** at 1% level of significance, *** at 0.1% level of significance
2. When Hausman-test result is significant, it indicates that intercept is related to explanatory variable and fixed
effect model should be used for estimation.

Therefore, we suggest that a chairperson should work with the members of board and make
team decisions for R&D inputs. As for non-technology industry, the education and tenure for
board chairperson and board members are all non-significant.

Conversely, the industry structure and the ownership structure of firms in the region of China
are different from those of Taiwan. For the influences of industry traits and chairperson traits
on financial performance, see Table 5. Firms are classified into technology industry (sample
ratio 4014/12845=31.25%), non-technology industry (sample ratio 68.75%). For technology
industry, higher education level for chairperson is better for firm performance, while shorter
chairperson tenure is better for firm performance, and the average tenure of board members is
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also good for shorter. The relevant mediational effects are 8.4172%~29.6218%, which shows
that education and tenure traits of the members of the board will influence the firm’s financial
performance through R&D decisions and financing decisions. The variables with the greatest
impact are the education level and tenure length of the chairperson, while the influences from
the education level of board is non-significant. For non-technology industry, shorter tenure
length for the chairperson results into better financial performance. In addition, it can also be
observed form Table 5 that the number of board seats has a relationship with firm
performance; large number of seats may cause difficulty to the integration of the board, and
may even cause internal differences. Therefore, regardless of tech or non-tech industry, more
board seats result into worse performance for firms.

7. Conclusion

Board capitals are the sum of the human and social capital of the board of directors.
Obviously, board directors give advice and counsel on key areas, such as the formulation of
strategies, using their skill and expertise, to help their organizations. For estimating the
effectiveness of board capitals, we construct the mediational model to observe the influent
paths of board capital on firm performance.

We adopt R&D intensity and debt ratio as mediators to set up the model, and collect some
empirical data to confirm five hypotheses. Through the estimation of regression coefficients,
we complete the whole structure, and calculate the direct effect and mediational effect of
board capitals on firm performance.

With empirical analysis, our study finds that, for both the region of Mainland China and
Taiwan, education and tenure traits of board members influence the firm’s performance
through the both mediators of R&D decisions and financing decisions. The mediational effect
for education level is around 22.3114%~35.6538% in Taiwan, and the mediational effect is
around 25.4576%~39.4688% in Mainland China. In addition, the education level of board
members has higher mediational effect than the tenure level of the board members, which
means that it is more significant for the education level of the board members to influence a
firm’s financial performance through R&D and financing decisions.

This study also observed that, for firms in both Taiwan and Mainland China, higher level of
education for the chairperson results into better firm performance, indicating that leadership
capital is correlated with firm performance. However, longer tenure length for the board
chairperson results into worse firm performance, which also shows that there’s a need for
rotation mechanism for corporate chairpersons in order to maintain the efficiency of
sustainable development. Our study also show that if the board chairperson’s tenure exceeds
the tenure of the board members, implying that the chairperson is more familiar with the
operation of the firm, it results into better financial performance for the firm. In addition,
higher standard deviation for the tenure length for the members of boards (indicating a mix of
senior and junior members in the board), has significant positive influence on business
performance, especially for high-tech industry firms in Mainland China.

For the region of Taiwan, the education level of the chairperson has greater mediational effect.

140 http://ber.macrothink.org



H Business and Economic Research
A\\Mac.rOtthl,;'k ISSN 2162-4860
Institute 2021, Vol. 11, No. 2

By comparing with relevant traits in this study, it can be understood that higher education
level for the board chairperson have positive influence on the firm’s R&D intensity, which
further increases the firm’s overall financial performance (with the proxy variable being
Tobin’s Q). For the empirical analysis on firms in the region of China, the number of board
seats has the greatest negative mediational effect. Since the board of directors of listed firms
in China tend to be added the party and union representatives, causing the board to have
greater number of seats, the negative effect is quite significant. It is suggested that the
number of board seats should be further limited in order to maintain the professionalism of
the board members in the operation of the business.
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