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Abstrak

Penelitian ini bertujuan untuk menguji pengaruh karakeristik dari
Dewan Direksi terhadap kinerja inovasi perusahaan. Karakteristik
Dewan Direksi diukur dengan tiga variabel yaitu perempuan di Dewan
Direksi, latar belakang pendidikan Dewan Direksi, Etnik Cina di Dewan
Direksi. Resources dependency theory digunakan untuk memahami
pengaruh karakteristik Dewan Direksi terhadap kinerja inovasi
perusahaan. 109 perusahaan yang terdaftar pada Bursa Efek Indonesia
dijadikan sebagai sampel penelitian dan data diolah dengan
menggunakan analisa regresi berganda. Penelitian ini juga
menggunakan 5 variabel kontrol yaitu kepemilikan keluarga,
kepemilikan asing, profitabilitas perusahaan, leverage perusahaan, dan
ukuran perusahaan. Hasil penelitian menunjukan bahwa perempuan di
Dewan Direksi berpengaruh negative terhadap kinerja inovasi. Selain
itu, kepemilikan keluarga, profitabilitas perusahaan, leverage, dan
ukuran perusahaan berpengaruh positif terhadap inovasi.
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INTRODUCTION

Some companies today gain their competitive advantage through continuous innovation (Auh
and Menguc, 2005). Corporate governance mechanisms can affect the values and motivations of
managers regarding investment in strategies and practices (Mascena et al.,, 2020), including
innovation strategy. Also, innovation is considered a crucial subscriber to the company's competitive
advantage (Diaz-Fernandez et al., 2017). Liu et al. (2017) argue that innovation performance is
linked to the innovation matrix with other pertinent organizations. Many sustainable companies
have applied this strategy, such as Silicon Valley, and Toyota. The company has been gradually
building a network to incline relationships with other organizational actors in professional, social,
and exchange (Zheng et al., 2013). Powell et al. (1996) argue that innovation cautiously extends
throughout inter-organizational networks. In brief, innovation is a key factor for a company's
success (Li and Yang, 2019). Investment in new R&D projects has long-term results for
organizational viability and favourable outcome (Singh and Gaur, 2013). Company Innovation
performance is measured by an intensive research and development (ratio of total R & D expenses
over total revenue) (Chao et al., 2017; Chatterji et al., 2013; Y. Li et al., 2019), the amount of R&D
investment (Sarto et al., 2019), the number of patents (Kang et al., 2017), number of citations and
claims (Balsmeier et al., 2017), and use the relevant indicators (Rejeb et al., 2020; Ruiz-Jimenez et
al., 2016).

According to Upper-echelon theory, strategies for innovation are linked to the personal traits
of the top management team (Kuo et al., 2017). Talke et al. (2010) argue that the configuration of
top management teams influences innovation in a company. Besides, Ruiz-Jimenez et al. (2016)
state that managers are the individuals who assemble strategic decisions and decide how to
distribute the company resources. Therefore, they would select the projects, goals, and objectives to
be accomplished (Ruiz-Jimenez et al.,, 2016). Hillman and Dalziel (2003) argue that a proper
composition of the board may lessen unpredictability, intensify information change over between
external companies and the company, expand access to resources and help to formulate the
company's strategy.

Board diversity may build disagreement and conflict among professionals who bring about
energetic information pursuit and processing (Midavaine et al., 2016). Singh and Gaur (2013) state
that corporate governance mechanisms have contributed to innovation or R&D decisions, especially
from the corporate governance structure and practice perspectives. According to Kuo et al. (2017),
corporate governance and incentive structure have a significant relationship with the company's
R&D investment decisions. Claessens et al. (2000) state that internal mechanisms govern companies
from the emerging market due to the family and concentrated ownership of the company.

Innovation is a complex activity in which knowledge is used to gain a commercial target.
Innovation performance is critical to maintaining the sustainable competitive advantage of a
company. Creative input, process and output would make the company profitable. Innovation can
be done in functional management areas, such as marketing, finance, human resources, and
operations or production. Innovative functional management and product or service brings
companies to higher innovation performance. Besides, innovation performance increases financial
performance and competitive advantages.

Several theories explain why innovation performance varies among companies. Some
companies have higher innovation performance, and others have lower innovation performance.
From the Resources Dependency Theory (Zahra and Pearce, 1989), management contributes
significantly in determining innovation performance. Besides, the supervisory board (Jensen and
Meckling, 1976) could also influence the performance (e.g. Agency theory). Resources based theory
(Barney, 1991) can also predict the innovative performance of the company. Variables from the
resources dependency theory (Zahra and Pearce, 1989) are management board characteristics, such
as female involvement, education background, and ethnicity in the management board.

The concept of the management board is derived from the corporate governance board. There
are two corporate governance systems: The Anglo-Saxon corporate governance system and the
Continental Europe system (Ilona et al., 2019; Zaitul and Ilona, 2019). The Continental Europe
corporate governance system applies a two-tier board system: a supervisory board and a
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management board. Management boards run the day-to-day company business, and the supervisory
board controls them. In addition, the management board initiate the business ideas and execute the
decisions made by the supervisory board through ratification. The supervisory board monitors the
execution. The management board plays a significant role by building an innovative product or
service and process.

A Female on the management board implies that a female participates as a member of the
company management board. Females on the board carry diverse perspectives to the board booth
and ease more informed decisions (Daily et al., 2000). Besides, the female board member also
performs a different style of decision making (Peterson and Philpot, 2007). However, a female has a
higher risk aversion in financial decision making (Srinidhi et al., 2011). Farrell and Hersch (2005)
argue that there is no effect on the female inboard on company value. It is supported by (Issa et al.,
2021), who believe that homogeneous board members contribute to better strategic decisions. In
innovation, females on the management board restricted the number of financial resources used for
innovation (Luo et al., 2020) due to their perception toward R&D project risk. Therefore, the
presence of females in the management board reduced the innovation activities.

Finally, females in the management board decreased innovation performance. Management
board members with economics, management and accounting backgrounds tend to perform better
at innovation. A management board with this kind of educational background know about sources
of the company's competitive advantages: Innovation. Therefore, they plan, organize, lead, and
control innovation activities. Finally, it improves innovation performance. Chinese on the
management board regards persons of Chinese ethnicity participating in the management board.
Even though the Chinese population in Indonesia is around 3%, they control the wealth. There is
some benefit of having Chinese ethnicity participating on the board. Chinese board members profess
great leadership skills as a professional managers and can manage the company to gain a
competitive advantage (Melmusi et al., 2019).

Previous studies have investigated the relationship management board characteristics are
still lacking. Ruiz-Jimenez et al. (2016) investigate the effect of females on the management board
on company performance and concluded that females on the management board do not affect
innovation. However, Torchia et al. (2018) document a positive relationship between female on a
management board and organizational innovation performance. In addition, (Rejeb et al., 2020)
conclude that there is no effect of females on board on companies innovation. However, when females
are on board as a moderating variable, they succeed in moderating the relationship between board
role (service role and control role) and company innovation (Rejeb et al., 2020).

The majority of several studies investigating companies' performance in terms of innovation
are conducted in the developed market (Balsmeier et al., 2014, 2017; Chao et al., 2017; C. Chen et
al., 2016; J. Chen et al., 2018; Jajja et al., 2017; Kuo et al., 2018; Y. Li et al., 2019; Midavaine et al.,
2016; Rejeb et al., 2020; Ruiz-Jimenez et al., 2016; Sarto et al., 2019; Teixeira and Bezerra, 2016;
Torchia, Calabro, Gabaldon, and Kanadli, 2018). However, there is a lack of prior studies exploring
management boards and innovation performance in the Indonesian context. In addition, the woman
on the company board as determinants of companies innovation was investigated by limited
previous studies (Rejeb et al., 2020; Ruiz-Jimenez et al., 2016; Torchia, Calabro, Gabaldon, & Bogac,
2018). However, they study the women on the board of directors and company innovation mostly in
one-tier board system (Continental Europe corporate governance system). Balsmeier et al. (2014)
investigate the role of the external supervisory board in determining the innovative performance of
German companies. Balsmeier et al. (2017) study the effect of the independent board of directors on
innovation. Chao et al. (2017) investigate the relationship between corporate governance and
innovation performance. It can be concluded that there exists a significant effect of innovation
Investment on innovation performance. Chen et al. (2016) analyse the relationship between
independent board members and the innovative performance of Taiwanese companies. Chen et al.
(2018) investigate the influence of female board representation on innovation and firm performance.

Further, Jajja et al. (2017) conclude that innovation strategy influences innovation
performance. Also, Kuo et al. (2018) investigate the effect of an educated director on R&D
investment. Midavaine et al. (2016) investigate the relationship between board diversity and
company investment in R&D. Ruiz-Jimenez et al. (2016) document that the relationship between
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knowledge combination capabilities and innovation. Teixeira and Bezerra (2016) report that the
sources of Portuguese's company innovation performance are companies' openness and the relative
importance attributed to different sources of information for innovation. Torchia et al. (2018) study
the effect of women directors on the innovation performance of Norwegian companies. Li et al. (2019)
investigate the relationship between technology director and innovation performance in China and
found that technology director has a significant effect on company innovation performance. Sarto et
al. (2019) also analyses Italian companies' innovation performance and concludes that heterogeneity
of educational and functional director background affects the company innovation. Finally, Rejeb et
al. (2020) investigate the board role on Tunisian listed companies and resume that gender diversity
and board independent partially moderated the relationship between board role and companies
innovation.

There are two corporate governance board systems in the world: the one-tier board system
and the two-tier board system. According to Indonesia's corporate law, the two-tier board system is
prescribed for companies: a supervisory board (Dewan Komisaris) and a management board (Dewan
Direksi) (Darmadi, 2013). The management board performs the day-to-day management in a
company. Zaitul and Ilona (2018) argue that Indonesia adapts to the Continental European system.
As the largest economy in Southeast Asia and the 16th-largest globally (Darmadi, 2016), Indonesia
has been attracting foreign investors. However, the innovative process and output among
Indonesian’ company is still low. From preliminary assessment, we found that the average
percentage investment on R&D expenditure per sale/revenue is very low (below 1%). That as an
emerging capital market, it is characterized by weak external corporate governance mechanisms,
such as inadequate legal systems and law enforcement and investor protection (La Porta et al.,
1999). Previous studies focused less on the relationship between the management board and
innovation performance using the unique Continental European corporate governance system.
Therefore, this study investigates the relationship between management board characteristics:
Females in the management board, Education background of the management board, Chinese
ethnicity in the management board, and innovation performance.

The study about the effect of the education management board on innovation performance is
still lacking. Midavaine et al. (2016) investigate the relationship between the educational diversity
of a board and innovation and concluded that education diversity makes the company invest more
in innovative processes. Previous research on the existence of Chinese ethnicity on a management
board and innovation performance is also still lacking. Based on theory and previous study, we
developed the following hypotheses:

H1: Management boards have a significant effect on company innovation performance

Hia: Females on management boards have a negative relationship with innovation performance
H1y: Educational background of management boards positively relates to innovation performance
Hic: Chinese ethnicity in management boards increases innovation performance

METHOD

The Companies listed in Indonesia's stock exchange were the object of the research object.
The purposive sampling method was applied to gain the final sample. This study uses financial and
non-financial disclosure data. The first criteria are that the companies consistently disclose their
R&D investment, sex type, education background, and ethnic of management board, and ownership
information. Second criteria, the companies release the annual report every year. Finally, the
companies were not delisted during the study period. The final sample is 109 companies or 327
companies-year (observation). The type of data used in this study is secondary data, collected over
three years.

There are three kinds of variables under discussion: dependent variable (innovation
performance), independent variables (management board) and control variables (company's
characteristics). Innovation performance was measured by intensive research and development
(ratio of total R & D expenses over total revenue) (Chao et al., 2017; Chatterji et al., 2013; Y. Li et
al., 2019). While, (Sarto et al., 2019) employs the amount of R&D investment to measure innovation
performance. Other studies use other measurements of company innovation, such as number of
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patents (Kang et al., 2017), number of citations and claims (Balsmeier et al., 2017), and use the
relevant indicators (Rejeb et al., 2020; Ruiz-Jimenez et al., 2016). Thus, the current study follows
prior research of (Chao et al., 2017; Chatterji et al., 2013; Y. Li et al., 2019) that use the ratio of total
R & D expenses over total revenue to measure innovation performance.

Besides, females, educational background, and ethnicity are proxies of the management
board. Female in management board is calculated by ratio upon the number of female members in
management board divided by a total member of the management board (Rejeb et al., 2020; Ruiz-
Jimenez et al., 2016; Torchia, Calabro, Gabaldon, and Bogac, 2018). The number of management
board members with business education backgrounds is divided by the total member is a proxy for
the education background of the management board (Ujunwa et al.,, 2012). Thus, ethnicity is
measured by the number of Chinese ethnic members of the management board to a total member of
the management board is a measurement for ethnicity (Wellalage et al., 2012). Aside from company
characteristics are foreign ownership, family ownership, company profitability, size, and leverage.
We also use the proportional approach (Choi et al., 2007; Colpan and Yoshikawa, 2012). In addition,
company profitability uses the return on asset (ROA) as a proxy (Chi et al., 2019a; Kang et al., 2017).
Moreover, company size is measured by total assets (Lodh et al., 2014; Rejeb et al., 2020; Sarto et
al., 2019). Finally, leverage is the debt to asset ratio (Li et al., 2019; Muthuveloo et al., 2017).

This study used the multivariate regression model. After that, the regression analysis was
applied to a panel data approach. The normality, multicollinearity and heteroscedasticity test (Hair
et al., 2014) is tested in advance. In addition, the data is examined first its outlier using the Grubb
approach (Grubbs, 1969). Then, the normality using univariate test by applying Kolmogorov-
Smirnov test and not normal data is proceeded to be tested using the skewness per standard error
with a value greater than 3.59 considered normal (Manning and Munro, 2004).

The next classical assumption is heteroskedasticity, and this research using the variance
inflation factor (VIF) value. If the VIF value for each variable is lesser than 10, it can conclude that
there 1s no correlation among independent variables (Gujarati, 1995). Further, the
heteroskedasticity problem is detected using the White test (White, 1980) with a p-value greater
than 0.05. Research findings were based on p-value, where the p-value is lesser than 0.05, indicating
that the independent variable has a significant effect on dependent variables (Sekaran, 2013)—the
direction of the impact of the independent variable on the dependent variable based on the
coefficient regression.

RESULTS AND DISCUSSION

The observation number of this study is 327 companies-years—table 1 summary of the
research variables. The means value of IDR is 0.80%, with a minimum and maximum value of 0.00%
and 6%, respectively. The average value of females on the management Board and educational
background of the management board is 16.40% and 73.20%, respectively. Ethnicity on the
management board has an average value of 62.30% and 29.26% of family ownership. Average foreign
ownership is 23.62%, with a minimum and maximum value of 0.00% and 23.62%, respectively.
Further, average company profitability, leverage, and size are 3.72 %, 52.39% and Rp. 1,7774.80
billion, respectively.
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Table 1. Descriptive Analysis and Outlier test

. Descriptive statistic Outlier test
Variables -

Min Max Means SD # obs %
IDR (%) 0.00 6.00 0.80 0.81 43.00 13.19
FMB (%) 0.00 67.00 16.40 19.50 0.00 0.00
EBMB (%) 0.17 1.00 73.20 21.90 0.00 0.00
CEMB (%) 0.00 1.00 62.30 28.60 0.00 0.00
FO (%) 0.00 85.00 29.26 29.57 10.00 3.07
Fro (%) 0.00 83.23 23.62 26.14 14.00 4.29
Pro (%) -22.23 30.60 3.72 6.68 22.00 6.75
Lev (%) 6.00 92.00 52.39 24.08 5.00 1.53
CS (Rp. billion) 1.30 26,185.50 1,774.80 412.61 110.00 33.74

Notes: IDR (intensity research & development), FMB (female in management board), EBMB (education
background of the management board), CEMB (Chinese ethnic in management board), FO (family ownership),
Fro (foreign ownership), Pro (company profitability), Lev (company leverage), and CS (company size)

Before proceeding to the regression analysis, the data were tested for the outlier. In this case,
the Grubbs test was applied to detect and remedy the data (Grubbs, 1969). The result is also shown
in Table 1. Management Board proxy is free from outliers. However, IDR was detected for 43 outliers
(13.19%). The detected outlier for FO, Fro, Pro, Lev and company size is 3.07%, 4.29%, 6.75%, 1.53%,
and 33.74%, respectively.

Having cleared the outlier data, the classical assumption test was conducted (normality,
multicollinearity, and heteroscedasticity). For the normality test, this study used the Kolmogorov-
Smirnov test, where the asym Sig must be greater than 0.05 for the data to be considered normal.
Looking on Table 2, the result shows that only one variable is normal (leverage). Therefore, the
skewness per standard error (Manning and Munro, 2004) was run to test the normality. The result
indicated that the four variables were normal (EBMB, CEMB, FO, and CS). Un-normal data was
transformed into a natural logarithm (Ln) and square root (Sqrt). Using the skewness per standard
error, the rest of the variables were normal due to the value of skewness per standard error which
was lesser than 3.59 (Manning and Munro, 2004).

Table 2. Normality Test

Kolmogorov-Smirnov Skewness/ Skw/SE post- Final
variables standard error transformation decision

A sym Sig  Decision Value Decision Ln sqrt
IDR 0.00 not normal 66.99 not normal 2.59 - normal
FMB 0.00 not normal 6.76 not normal 0.30 - normal
EBMB 0.00 not normal -1.46 normal - - normal
CEMB 0.00 not normal -0.87 normal - - normal
FO 0.00 not normal 3.53 normal - - normal
Fro 0.00 not normal 7.38 not normal - 1.30 normal
Pro 0.00 not normal 6.47 not normal - 3.50 normal
Lev 0.07 normal - - - normal
CS 0.00 not normal 2.63 normal - normal

Notes: IDR (intensity research & development), FMB (female in management board), EBMB (education
background of the management board), CEMB (Chinese ethnic in management board), FO (family ownership),
Fro (foreign ownership), Pro (company profitability), Lev (company leverage), and CS (company size)

The second classical assumption was multicollinearity. In this study, we used the variance
inflation factor (VIF). The value of VIF is lesser than 10, indicating that there was no
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multicollinearity problem (Gujarati, 1995). The result in Table 4 shows that all VIF values were
lesser than ten, so there was no multicollinearity problem.

Table 3. Result of Heteroscedasticity Test

Model
Chi-Square 61.841
white test P-value 0.39
Ho (null) Rejected

The last classical assumption test was heteroscedasticity. The test of heteroscedasticity uses
the white test (White, 1980). If the White test p-value is greater than 0.05, the model is considered
free from any heteroscedasticity problem. Table 3 shows that the White test p-value is higher than
0.05, and it can be concluded that there is no problem with heteroscedasticity. The hypotheses were
tested using multiple regression, and the results can be seen in Table 4. The fitness of the model using
the F statistic and F significance show that the model was fit. This is because the F significance is
lesser than 0.05. Regarding model power, 93.79% variance of the dependent variable could be
explained by independent variables; the rest was explained by other variables not included in this
study.

Table 4. Result of Regression

Variables VIF Coefficient SE t stat Decision
Constant - -0.004 0.002 -2.329 -

FMB 1.32 -0.002 0.001 -2.644%** supported
EBMB 1.08 0.002 0.001 1.234 not supported
CEMB 1.12 -0.001 0.001 -0.596 not supported
FO 1.23 0.000 0.000 4.035%** supported
Fro 1.07 0.000 0.000 1.255 not supported
Pro 1.48 0.000 0.000 2.736%** significant
Lev 1.72 0.000 0.000 5.060%** significant
CS 1.34 0.000 0.000 5.968%** significant
F statistic 253.113

F sig 0.000

R square 93.79

Note: IDR (intensity research & development), FMB (female in management board), EBMB (education
background of the management board), CEMB (Chinese ethnic in management board), FO (family ownership),
Fro (foreign ownership), Pro (company profitability), Lev (company leverage), and CS (company size).

The effect of the management boards on innovation performance could be seen from the value
of t statistics from the regression result. Table 4 shows that the first hypothesis on the female
management boards and innovation performance is accepted with statistical tests at the 5% level
and t statistics is -2.644. It indicates that female management boards have a negative effect on
innovation performance. Thus, the higher the number of females on the management board, the
lower the rate of innovation performance. The possible argumentation is that the female on the
management board would limit the financial resources invested for innovation due to the perception
of the high investment risk. Therefore, it reduces innovation activities. However, women on the
governance board are effective for accounting quality, ethical and social responsibility of companies.
This finding is not consistent with the finding of (Rejeb et al., 2020; Torchia, Calabro, Gabaldon, and
Kanadli, 2018), which documented a positive effect of females on organization performance.
However, women on board success moderated the relationship between board role and company
innovation (Rejeb et al., 2020). Also, Ruiz-Jimenez et al. (2016) found no association between women
on board and company innovation.
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This study finds an insignificant relationship between the educational background of the
management board and innovation performance. This result is supported by the prior research of
(Issa et al., 2021). They find that the education background of the management board has no
significant impact on bank performance listed in the MENA (the Middle East and North Africa)
countries. A high level of management boards' education may benefit creating innovation and
information but is not the case in increasing the quality of strategic taken by management board in
Indonesians' companies. For the third hypothesis, this research found that Chinese ethnic in
management board also does not benefit in increasing innovation performance. This result is
opposite to the prior finding of (Zaitul et al., 2021), who find that ethnic diversity has a negative
impact on international decisions. And this is the first study that includes the Chinese ethnic on the
management board as a predictor of company innovation performance.

Regarding control variables, family ownership seems to be a critical variable in increasing
innovation performance. Contradict to the argumentation of (Asensio-Lépez et al., 2019) that family
owners have an information advantage and better understand the R&D project value and risk.
Therefore, to maintain the certain future performance for the next generation, it is difficult for them
to diversify their risk (Tsao et al., 2014). They prefer to invest less in the R&D project and reduce
the innovation performance. The possible argumentation of positive effect is that many of family
firm is the hand of descendant. Thus, they see R&D risk differently compared to the founder. So,
they like to invest in R&D project to maintain the future sustainability. The second control variable
(Foreign ownership) do not have a significant effect on company innovation. Even though there is
an argumentation that foreign owner bring an advanced techniques, knowledge and management
resources to the company and these resources will improve the company performance, including the
innovation performance (Asensio-Lépez et al., 2019). However, this is not the case for an Indonesia's
company.

The results in Table 4 show that company size has a positive and significant impact on
innovation performance. This finding is in line with previous studies (Aggarwal et al., 2012;
Balsmeier et al., 2017; Chen et al., 2016; Li & Yang, 2019; Li et al., 2019; Lodh et al., 2014; Sarto et
al., 2019; Wei et al., 2019). It implies that a large company tends to have higher innovation
performance due to the large resources. In addition, the company leverage has a positive effect on
company innovation performance. This finding is supported by previous studies (Chi et al., 2019a;
Kang et al., 2017; Sarto et al., 2019). But it has a contrasting result (negative effect) compared to
previous studies (Balsmeier et al., 2017; Y. Li et al., 2019; Wei et al., 2019). Finally, the company
profitability also has a positive relationship with the company innovation performance. This finding
1s consistent with the previous studies (Chi et al., 2019b; Kang et al., 2017) and differ with the
finding of Li et al. (2019) and Wei et al. 2019) who conclude that there is a negative effect of company
profitability and company innovation performance.

CONCLUSIONS AND SUGGESTION

Nowadays, a company has to innovate products or services to sustain a competitive
advantage. The company should have an innovative process and active research and development
function. The previous study paid less attention to Indonesia, where a unique Continental Europe
Corporate Governance system is applied. This study investigated the relationship between the
management board characteristics and innovation performance. The results show that only females
in management boards have a significant effect on innovation performance. In addition, the impact
of females on management boards on innovation performance was negative.

This finding implies that females on the management board tend to limit the financial
resources invest in R&D projects and reduce the innovation activities. Higher innovation
performance can result from higher family ownership, higher company profitability, higher company
leverage, and a larger company. This finding enriches the resources dependence theory. This study
uses a limited sample. Future research can add the number of samples to get a robust result.
Furthermore, future investigations can look at innovation performance from other perspectives,
such as the resource-based or agency perspective.
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