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Abstract

Purpose — This paper explores the influence between intellectual capital (IC) and the risk of stock price crashes
by using company performance as an intervening variable.

Design/methodology/approach — This study empirically analyzes the impact of the efficiency of IC on stock
price crash risk using a sample size of 152 companies listed on the Indonesia Stock Exchange (IDX) during
2018. To test the research hypotheses, regression analysis and path analysis were applied. In addition, the
researchers added exploration to several studies to strengthen the results of this study.

Findings — This study’s findings indicate that investors’ optimistic (pessimistic) sentiment regarding stock
price volatility has obscured aspects of the financial performance of listed companies. This finding implies that
investor sentiment has dominated influence on stock price crash risk so that the aspects of IC are obscured.
Originality/value — This research provides new information that IC disclosure in the stock market needs to
include knowledge of the volatility of stock prices in order to reveal stock price crash risk.

Keywords Intellectual capital, Stock price crash risk, Firm performance, Disclosure, Social capital,
Corporate governance convergence
Paper type Research paper

1. Introduction

Companies nowadays are being replaced with a knowledge-based, fast-changing and
technology-intensive economy, including in Indonesia. Most companies use technology to
enhance the efficiency of company activities and depress expenses incurred. In this modern
economy, for many firms, the most important and essential asset is intellectual capital (IC), in
sharp contrast to times when physical capital was the power of companies. Previous studies
have shown that company value and capability are often based on the intangible IC that it
possesses (Berzkalne and Zelgalve, 2014; Huang and Huang, 2020). Liu and Jiang (2020) have
also proven that IC has a positive impact on business progress, such as increasing brand
equity and social networking. In addition, IC provides various positive benefits for companies
such as employees’ job satisfaction and retention (Longo and Mura, 2011), increasing
business innovation (Ornek and Ayas, 2015; Adesina, 2019), increasing the relevance of
accounting information (Hayati et al, 2015) and cost efficiency (Martinez et al, 2020). In this
study, we propose that the application of IC in the company is expected to reduce the risk on
stock price crashes.

The purpose of this study is to find out the relationship between efficiency of IC and stock
price crash risk in the future by using firm performance as the mediating variable. Clarke et al.
(2011) stated that IC has a positive influence on firm performance, which is characterized by
three components of IC efficiency (ICE): human capital efficiency (HCE), structural capital
efficiency (SCE) and capital employed efficiency (CEE). These factors could be a good
indicator for company shareholders because a company with good ICE indicates that they
have been using their resources efficiently. Several studies have proven that IC reflects good
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competence, skills and knowledge, which can improve financial performance and increase
stock returns (Lentjushenkova and Lapina, 2014; Zhou and Pan, 2018). Thus, the company
can disclose information in accordance with the needs of the shareholders.

Based on a Taiwanese study by Chen et al (2005), this study uses the quantitative
measure, value-added intellectual coefficient (VAIC), developed by Pulic (1998) as a measure
of ICE. Data are collected for firms listed on the Indonesia Stock Exchange (IDX) in 2018. We
used path analysis to determine whether there is any relation between IC, firm performance
and stock price crash risk. Prior VAIC studies have investigated the direct relationship
between IC and performance, but there is no research on the relationship between IC and
stock price crash risk. This study contributes to the literature by bridging this gap in the
knowledge, that is, the relationship between IC and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main
empirical results. Section 5 discusses the findings. Section 6 concludes the paper.

2. Literature review and hypothesis

2.1 Strengths and weaknesses of measuving intellectual capital

Basically, IC is measured by various elements such as human capital, physical capital,
structural capital, social capital and relational capital. However, previous studies have shown
that there are several drawbacks to IC measurement. Adesina (2019) measured IC with three
components, namely human capital, physical capital and structural capital; however, only
human capital is positively related to all the three efficiencies (technical, allocative and cost).
Castillo et al. (2019) proved that capabilities of human resources are relevant for these
organizations, as well as the internal processes and relationships with customers. On the
issue of environmental protection, Yong ef al. (2019) revealed that green human capital and
green relational capital were influenced by green human resource management, but green
structural capital was not significantly related to green human resource management. Yusoff
et al. (2019) also revealed that green human capital does not have a positive relationship with
business sustainability.

Although IC possesses weaknesses, its advantages, demonstrated in previous studies,
outweigh them. Barrena-Martinez ef al. (2020) proved that the three components of IC
(relational capital, human capital and structural capital) positively affect open innovation
performance. Salvi ef al. (2020) suggested a significantly positive relationship between all
three components of IC and firm value, generating multiple implications for reporting entities,
investors, regulators and managers. Mahmood and Mubarik (2020) showed that specific
policies aimed at developing the IC of a firm, which in turn can enable a firm to maintain a
balance between innovation and market exploitation activities. Yusliza ef al. (2020) indicated
the contribution of green IC to be an intangible resource for organizations in achieving
sustainable performance, providing a competitive advantage for future researchers. Dubic
et al (2021) revealed that the intellectual agility of employees positively influences the
innovativeness of micro and small businesses, but this effect is strongly mediated through
entrepreneurial leadership, meaning that human capital has an important role in business
innovation. This study will explore the efficiency of IC using three measures (human capital,
structural capital and capital employed).

2.2 The determinant of information efficiency

Internationally, the efficiency of share price information is influenced by investors’
understanding of the long-term relationship between stock market volatility and the
uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France also



shows that stock exchanges find it difficult to maintain the efficiency of stock information
during global macroeconomic events (Boya, 2019). Hu et al. (2020) revealed that board reforms
reduce crash risk by improving financial transparency and enhancing investment efficiency.
In Indonesia, sub-optimal financial positions play a role in corporate share repurchase
decisions, while the enactment of the regulations has a significant effect on firms undertaking
share repurchase programs (Moin ef al, 2020). In China, regulations that promote the
efficiency of share prices also play an important role in controlling stock prices (He and Fang,
2019). Thus, external factors, namely the ability of investors to analyze stock price volatility,
macroeconomic events, financial transparency and government regulations, play a greater
role in controlling the risk of stock price crashes, while IC does not play an important role in
controlling stock prices.

Luo and Zang (2020) have proven that economic policy uncertainty is significantly and
positively associated with aggregated stock price crash risk at the market level. Meanwhile,
Wen et al (2019) revealed that higher quality auditing can mitigate the impact of retail
investor attention on firms’ future crash risk. Lee ef al (2020) revealed that a supplier firm
with a concentrated customer base experiences a higher crash risk, which is attenuated by
lower switching costs and accentuated when the degree of information asymmetry is high.
Another study shows that Chinese investor sentiment also affects stock price volatility (Li,
2019). Likewise, Ma et al. (2020) suggest that exposure to an undiversified corporate customer
base can have a negative bearing on a firm’s crash risk. The five studies indicate that
economic policy, investor sentiment and audit quality have a significant effect on the risk of
stock price crashes.

2.3 Intellectual capital efficiency

IC represents a company’s intangible knowledge assets in the form of information and
knowledge resources (Kitts et al, 2001). Several studies have revealed that ICE can improve
the performance of companies (see, e.g. Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh,
2017; Mustapha and Abdelheq, 2018; McDowell et al., 2018; Sardo et al, 2018; Huang and
Huang, 2020). Investors are quite interested in buying shares when the company has
implemented ICE. Lin ef al. (2015) and Ozkan ef al. (2017) show that the greater the ICE, the
more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which, if invested efficiently, can strengthen the company’s position, helping it gain
competitive advantage. This means that HCE represents a selection of superior IC to be
employed in the company’s business. Meanwhile, Asiaei ef al. (2018) have proven that there is
a significant positive relationship between HCE levels and the use of a balanced performance
measurement system. Dzenopoljac et al. (2016) also revealed that HCE has a direct positive
impact on the financial performance of companies. Therefore, companies that have a higher
HCE are more likely to have a higher return on equity (ROE), a higher return on asset (ROA),
a higher return on invested capital (ROIC) and tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize the overall business performance. IC plays a central role
in determining the structural capital model used in companies. Gogan et al. (2015) posit that
determining the right model in structural capital is essential to obtain a competitive
advantage in the market. This study indicates that IC plays an important role in determining
efficient structural capital so that the organization’s desire to be competitive in the market can
be achieved. In addition, Ciprian ef al. (2012) explained that IC is not sufficient to determine the
accuracy of structural capital sizes; it is necessary to complement positions on intangible
assets that can help to determine company policies and decisions.
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Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
employed, meaning that CEE represents IC, which can perform accurate calculations in
capital investment in order to obtain optimal returns. Merch et al. (2017) explained that CEE
plays an important role in making investment decisions because accurate calculations are
needed regarding the fitness of operations and the financial performance of investments.
Thus, ICE plays an important role in investment decisions.

2.4 Intellectual capital efficiency measurement model on stock price visk

Basically, the efficiency of ICE plays a role in the application of HCE, SCE and CEE. This
study will examine the effect of ICE on stock price risk. In the testing process, we combine the
measurement model of the performance of intellectual potential in the knowledge economy
developed by Pulic (1998) and the calculation of the negative coefficient of firm-specific daily
returns (NCSKEW) developed by Chen et al. (2017). ICE is calculated using three components,
namely value-added human capital efficiency (VAHU), value-added structural capital
(STVA) and value-added capital employed (VACA). Meanwhile, stock price risk is calculated
using NCSKEW. More detailed calculations are explained in the methods section.

Several studies have used this model, which shows mixed results as well. Hejazi et al.
(2016) found that increasing IC should increase firm value. Meanwhile, Kamukama and Sulait
(2017) showed a positive and significant relationship between human capital, relational
capital and structural capital on competitive advantage. Another study shows that the three
sub-constructions of IC together have a positive and substantive relationship with business
performance (Huang and Liu, 2005; Sharabati et al., 2010). The four studies indicate that
innovation and creation play a dominant role in describing the latent constructs of IC. Based
on the discussion above, hypothesis (H1) is as follows:

Hla. HCE is positively related to firm performance.
HI1b. SCE is positively related to firm performance.
Hic. CEE is positively related to firm performance.

Chen et al. (2005) have confirmed that investors place higher value on companies with better
ICE. Furthermore, Song (2015) has shown that the management tends to hide some negative
information and suddenly release negative information in the future if the company has a
higher level of accounting disclosure of IC. Dong and Zhang (2016) have also shown that
environmental control, information and communication and monitoring components
significantly reduce the risk of accidents, while risk assessment and control activity
components do not show any relation to the risk of a stock price crash. Ben-Nasr and Ghouma
(2018) explained that employee welfare is also a factor that contributes to the risk of stock
price crashes. Further analysis shows that a strong corporate governance mechanism can
reduce the risk of rising stock price crashes in less unionized companies and that there is a
negative impact of union strength on the risk of stock price crashes (Liao and Ouyang, 2017).
Meanwhile, Anifowose et al. (2017) showed a positive relationship between IC as a whole and
the market capitalization value of a company. Some of these studies imply that IC can reduce
the risk of stock investment. Based on the above discussion, hypothesis (H2) is as follows:

H2a. HCE is negatively related to stock price crash risk.
H2b. SCE is negatively related to stock price crash risk.
H2c. CEE is negatively related to stock price crash risk.

Bennett ef al. (2020) explained that the management, directly or indirectly, learns from its
firm’s stock price so that more informative stock prices should make the firm more



productive. This means that the informativeness of stock prices indicates that the company’s
performance is better. Martani et al. (2009) mentioned that a company’s financial performance
is shown by the profitability ratio, and the market value ratio significantly influences returns
in the company. Based on this, the following hypothesis (H3) can be formulated as

H3. Firm performance is negatively related to stock price crash risk.

IC owned by the company is expected to create added value so that it can improve company
performance. Good firm performance is an indicator that will be considered by investors in
making investment decisions. Cenciarelli ef al (2018) show that bankruptcy prediction
models that include IC have superior predictive capabilities over standard models.
Meanwhile, stock price crashes are very likely to occur if the organization’s internal
controls are ineffective. The effectiveness of internal control depends on the research and
development (R&D) conducted by the company. Zhou and Pan (2018) explained that
companies that develop IC require capital for R&D, so they are faced with financing
constraints. This means that ICE supports the effectiveness of internal control. In addition,
the level of social trust also plays a role in the risk of stock price crashes. According to Cao
et al. (2016), social trust, as a socioeconomic factor, is negatively correlated with accident risk.
Companies in areas of high social trust tend to hide bad news. The management tends to
disclose more related information to acquire investors. Thus, ICE is needed as a corporate
strategy to increase information transparency and financial performance, which will result in
increasing investor confidence. Based on the discussion above, we can hypothesize (H4) that

H4a. HCE is negatively related to stock price crash risk by using firm performance as an
intervening variable.

H4b. SCE is negatively related to stock price crash risk by using firm performance as an
intervening variable.

H4c. CEE is negatively related to stock price crash risk by using firm performance as an
intervening variable.

3. Research design

3.1 Sample

This study uses companies from various sectors as research objects and sample for the
research. The sample was collected from IDX’s annual report data for 2018. We also obtained
weekly stock data from Yahoo Finance. We then used the following selection criteria: First,
similar to Khan and Watts (2009), we required that total assets and book values of equity for
each firm be greater than zero. Second, to be included in the sample, a firm must have at least
20 weekly returns for each fiscal year. We also excluded incomplete company data and
financial information. Finally, we obtained samples from 152 companies to apply to the study.

3.2 Measurement of independent variables

Chen et al. (2005) argue that VAIC and its three components, HCE, SCE and CEE, represent
the independent variables. In order to calculate VAIC, we have to know the amount of HCE,
SCE and CEE. This can be expressed in Formula (1).

VAIC = HCE + SCE + CEE Formula 1
To measure VAIC, we need value added (VA) to be calculated. In its simplest form, VA is the

difference between output and input. Output represents net sales revenues and input contains
all the expenses incurred in earning the sales revenues except labor costs, which are
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considered to be a value-creating entity (Tan e/ al, 2008). This VA is also defined as the net
value created by firms during the year (Chen ef al.,, 2005). VA can be calculated using Formula
@.

VA=S-B=NI+T+DP+I1+W Formula 2

S is sales; B is cost of goods sold; NI is net income after tax; 7" is taxes; DP is depreciation;
1 is interest expense and W is employee wages and salaries.

3.2.1 Human capital efficiency. Human capital factors consist of skills, knowledge,
productivity, competence and all aspects that pertain to an employee in the work place. HCE
can be calculated using a calculation developed by Pulic (1998), where HCE is calculated
using the formula VAHU. VAHU calculations can be seen in Formula (3).

VAHU = VA/HC Formula 3

3.2.2 Structural capital efficiency. Structural capital is an element in IC and consists of
organizational networks, patents, strategy and brand names. Based on Pulic (1998), we
calculated SCE as in Formula (4). Meanwhile, SCE is calculated using STV A as in Formula (5).

SC=VA -HC Formula 4
STVA =SC/VA Formula 5

SCE is the dollar of SC within the firm, for every dollar of VA, and as HCE increases, SCE
increases. If the efficiency measures for both HCE and SCE were calculated with VA as the
numerator, a logical inconsistency would remain (Pulic, 1998).

3.2.3 Capital employed efficiency. CEE is the efficiency that SCE and HCE fail to capture.
Pulic (1998) argues that IC cannot create value on its own, and so it must be combined with
capital (physical and financial) employed (CE). CEE shows how much VA is created by a
dollar spent on CE. We could calculate CE as the total assets minus intangible assets and CEE
is defined as VACA. VACA calculations can be seen in Formula (6).

VACA = VA/CE Formula 6

3.3 Measurement of dependent variable

The risk of stock price crash is the risk of a significant stock price decline after the price had
soared (Kim and Zhang, 2016). This variable was developed using a model developed by Chen
et al. (2017), which can be seen in Formula (7).

n(n—1)>° n — \3
- PT_' 71 (Wi 7~ W)

(01— 1) = 2) (S, (i 1))

NCSKEW = Formula 7

3/2}

Wi 1., 1s the company’s weekly specific stock returns for 7 weeks in year ¢, wy, ¢ is the average
weekly return of the company’s specific stock for year ¢ and # is the number of weeks for year
t. The larger NCSKEW represents a greater negative slope rate of return, which means a
greater risk of stock price crashes that can occur.

3.4 Measurement of intervening variable
This study uses firm performance as the intervening variable. We use ROE to analyze firm
performance. We calculate this ratio with Formula (8).



Earning after tax

ROE = . Formula 8
Equity
3.5 Empirical models
This study uses path analysis that produce two model regressions to test our hypotheses.
ROE = a + 1 VAHU + 2 STVA + 3 VACA + p4 SIZE — u Model 1

NCSKEW = « — 1 STVA — 82 VACA — 3 AHU + g4 SIZE — 5 ROE —u Model I

ROE is the ratio for measuring firm performance, NCSKEW is the negative coefficient of firm-
specific daily returns as a proxy for stock price crash risk, VAHU is value-added human
capital, STVA is value-added structural capital, VACA is value-added capital employed and
SIZE is firm size as the control variable in this study.

4. Results

4.1 Normality test

Table 1 shows the significance value of Asymp. The Sig (two-tailed) is 0.200. The value is
greater than 0.1. According to the basis of decision making in the Kolmogorov—Smirnov
normality test above, it can be concluded that the data are normally distributed so that the
assumptions or statements of normality in the regression model have been fulfilled for the
data above.

4.2 Multicollinearity test

The basis for decision-making from the multicollinearity test is the value of tolerance (Tol)
and variance inflating factor (VIF). Based on the output table, it is known that the tolerance
value of each variable is greater than 0.1. While the VIF value for each variable is less than
ten. Then, according to the basis for the multicollinearity test decision-making, we can
conclude that there are no symptoms of multicollinearity in the regression model. Table 2
shows the results of the multicollinearity test.

One-sample Kolmogorov-Smirnov test
Unstandardized residual

N 152
Normal Parameters®” Mean 0.000
Std. deviation 0.924
Most extreme differences Absolute 0.059
Positive 0.037
Negative —0.059
Test statistic 0.059
Asymp. Sig. (two-tailed) 0.200%9

Note(s): a. Test distribution is normal; b. Calculated from data; c. Lilliefors significance correction and d. This
is a lower bound of the true significance
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Table 2.
Multicollinearity
test results

4.3 Heteroskedasticity test

Based on Figure 1, we know that data dots spread above and below or around the number 0.
We can then see that the dots are not just clustered above or below. The distribution of data
points does not form a wavy pattern, widening then narrowing and then widening again. We
can also see that the dots do not make a certain pattern. According to the analyses, we can
conclude that there is no heteroscedasticity problem; so a good and ideal regression model can
be fulfilled.

4.4 Path analysis

In Table 3, Model 1 shows that the STVA and VACA coefficients have a significant positive
effect on ROE at a significance level of 1% with a significance value of 0.015 and 0.000,
respectively. While, based on Table 2, there is no significant relationship between VAHU and
ROE at the 1% significance level; so we can conclude that H1(a) is rejected. Based on a beta
test, VACA is the variable that most influences changes in ROE. The value of Sig. F-statistics
shows that at a significance level of 1%, VAHU, VACA and STVA simultaneously influence

Unstandardized Collinearity
coefficients Standardized coefficients statistics

Model 1 B Std. error Beta t Sig. Tolerance  VIF
(Constant)  —4.074 1.323 -3079  0.002

VAHU —0.062 0.096 —0.103 —0640 0523 0.247 4.052
STVA 0.144 0.952 0.025 0151  0.880 0.236 4231
VACA 0.958 0.891 0.117 1076  0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2857  0.005 0.847 1.181
ROE —0.271 1.481 -0.021 —0.183  0.855 0.475 2.104

Note(s): Dependent variable (NCSKEW)

Figure 1.
Heteroskedasticity
test result

Scatterplot
Dependent Variable: NCSKEW

E
=) o <
.G 2. o
® °0 % o o
o
5 o - oo%X’ Ooo% 0©
Q (o] o o 00 %o
N 3 °8°8.8°0 0 8% %
= % % e %0 82 % e
5 0 S ooé) o0 o &
o o BB P o ¥y, °
2 o © % o BOOO o o
N ] oL o
c %o o0 2O
=] 8 &0 0° o
@ o o
8_2< o o®
- o o o
(=]
(7]
o (o]
()
4
T T T T
-3 -2 -1 0 1 2 3

Regression Standardized Predicted Value



Dependent variable: ROE Dependent variable: NCSKEW

Predicted sign Model 1 Predicted sign Model 2
VAHU + 0.001 (0.005) - —0.062 (0.096)
STVA + 0.128** (0.052) - 0.144 (0.952)
VACA + 0.404* (0.037) - 0.958 (0.891)
SIZE (Control) + 0.010* (0.002) - 0.123 (0.043)
ROE (Intervening) - —0.271 (1.481)
Constant —0.340 (0.068) —4.074 (1.323)
R-square (R%) 0.525 0.066
Sig. F-stat 0.000* 0.074%%*
N 152 152

Note(s): This table presents the correlation coefficient number (f), while the number within parentheses is the
standard error. *, ¥* and *** indicate significance at the levels 1%, 5% and 10%, respectively
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ROE. This result is a strong indicator that there is a relationship between IC and firm
performance, thus supporting H1(b) and H1(c). That is, if a firm can use its IC more efficiently
in one year, this can lead to a performance increase in the same year.

In Table 3, Model 2 shows that all of the components of IC do not have any significant
relationship with stock price crash risk at the 1% significance level. From Table 2, we also
know that ROE does not have any significant influence on stock price crash risk.
Furthermore, we use Model 1 and Model 2 for path analysis. After acquiring the numbers
from Table 2, we calculated the indirect effect by multiplying the effect of the IC component
with ROE and then ROE with stock price crash risk. Based on Table 2 and the path analysis
calculation, VAHU has a direct effect on stock price crash risk of 0.103 while the indirect effect
of VAHU on stock price crash risk through ROE is 0.000399. STV A has a direct effect on the
risk of a stock price crash of 0.025 while STVA has an indirect effect on the risk of a stock
price crash of 0.005922. Furthermore, the VACA component has a direct effect of 0.117 and an
indirect effect of 0.01264 on the risk of stock price crashes. According to the principle of path
analysis, if the indirect effect is greater than the direct effect, then it means there is a
significant relationship in the indirect relationship between variables. We can conclude from
the data that VAHU, STVA and VACA do not have any significant relationship with stock
price crash risk either directly or indirectly through firm performance.

5. Discussion
Several studies show that IC plays an important role in improving sustainable company
performance and business progress (see, e.g. Castillo ef al, 2019; Lee and Lin, 2019; Oppong
and Pattanayak, 2019; Secundo et al,, 2020). However, the test results in this study prove that
IC has no effect on stock crash risk on the IDX. In addition, other results show that the
company’s performance, as represented by ROE, also has no effect on stock price crash risk.
We find that information inefficiency results in general distrust of stock markets in
developing countries (Yang et al., 2019). Information inefficiency is a global problem that
always exists in the stock market, although more prevalent in developing countries than
developed countries (Boya, 2019; Bartram and Grinblatt, 2021). Meanwhile, Al-Yahyaee ef al.
(2020) explain that high liquidity that is not balanced with low volatility will weaken
information efficiency in the stock market. This indicates that a company’s financial
performance appears to be no longer considered in the share purchase decision.

Investors’ optimistic (pessimistic) sentiment toward stock prices seems to dominate
influence on the operation of the stock market. The sentiment index built on social media has
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been shown to greatly influence the volatility of stock prices (Liang et al, 2020). The
optimistic (pessimistic) sentiment of Internet search-based investors can also influence
premium value in the United States stock market (Teti ef al, 2019; Klemola, 2020). Meanwhile,
Ni et al. (2019) reveal that the fluctuation of stock prices is more sensitive to the intraday
sentiment of individuals. Chau ef al. (2016) explain that sentiment-induced buying and selling
is an important determinant of stock price variation. Based on explanations from various
studies, we believe that investors’ optimistic (pessimistic) sentiment toward stock price
volatility dominates influence on buying or selling decisions, so that the financial
performance aspects of listed companies are obscured in the stock market.

6. Conclusions and implications

6.1 Conclusions

This study examines the effect of IC components on stock price crash risk by using firm
performance as an intervening variable. This research is a quantitative study using
secondary data on annual reports published by the IDX and stock price data published by
Yahoo Finance. IC variables are measured by the VAIC method written by Pulic (1998), and
stock price crash risk variables are measured by NCSKEW developed by Chen et al (2017).
Data were processed using the path analysis method to determine the direct effect and
indirect effect from each of the interrelated variables.

Simultaneously, the VAHU, STVA and VACA variables have a significant relationship
to firm performance; however, partially, VAHU does not have a significant effect like
STVA and VACA. Capital employed has the biggest influence on firm performance. The
results state that the three IC variables do not have a significant direct or indirect
relationship with stock price crash risk. This result is in line with several previous studies.
So far, the optimistic (pessimistic) sentiment of investors regarding the volatility of share
prices has obscured aspects of the financial performance of listed companies. We conclude
that investor sentiment has dominated influence on stock price crash risk so that the IC
aspect has become obscured.

6.2 Implications

So far, research on IC has been discussed in 700 articles written by leading authors at various
universities (Dubic et al., 2020). However, there is no research that discusses IC disclosure on
the stock market. This research provides an understanding that the stock market is driven by
the optimistic (pessimistic) sentiment of investors. This fact implies that IC disclosure, which
is proxied by the company’s financial performance, becomes obscured, while investors prefer
to analyze the volatility of stock prices as a parameter in buying or selling decisions. In future
research, it is necessary to modify the measurement of the intellectual property associated
with knowledge of stock price volatility.

Basically, the ability and knowledge for compiling a stock portfolio that reveals specific
information about the company is needed to increase shareholders’ confidence (Chance and
Yang, 2007). Meanwhile, specific information about the company will produce idiosyncratic
volatility, which is the best predictor of stock returns and is proven to have a positive impact
on investors’ heterogeneous beliefs (Kongsilp and Mateus, 2017; He et al., 2020). Zhan (2019)
argues that there was a positive relationship between synchronization of stock price
movements and stronger stock market volatility for emerging markets during the financial
crisis from June 2007 to December 2008. As regards practical application, IC represents the
knowledge and ability for preparing a stock portfolio that contains company-specific
information, which is needed to minimize stock price crash risk.
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Abstract

Purpose — This paper explores the influence between intellectual capital (IC) and the risk of stock price crashes
by using company performance as an infervening variable.

Design/methodology/approach — This study empinically analyzes the impact of the efficiency of ICon stock
price crash risk using a sample size of 152 companies listed on the Indonesia Stock Exchange (IDX) during
2018. To test the research hypotheses, regression analysis and path analysis were applied. In addition, the
researchers added exploration to several studies to strengthen the resulis of this study.

Findings — This study's findings mdicate that investors’ optimistic (pessimistic) sentiment regarding stock
price volatility has obscured aspects of the financial performance of isted companies. This finding implies that
investor sentiment has dominated nfluence on stock price crash risk so that the aspects of IC are obscured.
Originality/value — This research provides new information that IC disclosure n the stock market needs to
include knowledge of the volatility of stock prices in order to reveal stock price crash risk.

Kevwords Intellectual capital, Stock price crash risk, Firm performance, Disclosure, Sacial capital,
Corparate governance conver gence
Paper type Research paper

1. Introduction

Companies nowadays are being replaced with a knowledge-based, fast-changing and
technology-intensive economy, including in Indonesia. Most companies use technology to
enhance the efficiency of company activities and depress expenses incurred. In this modern
economy, for many firms, the most important and essential asset is intellectual capital (IC), n
sharp contrast to times when physical capital was the power of companies. Previous studies
have shown that company value and capability are often based on the intangible IC that it
possesses (Berzkalne and Zelgalve, 2014; Huang and Huang, 2020). Liu and Jiang (2020) have
also proven that IC has a positive impact on business progress, such as increasing brand
equity and social networking. In addition, IC provides various positive benefits for companies
such as emplovees’ job satisfaction and retention (Longo and Mura, 2011), increasing
business innovation (Omek and Avyas, 2015; Adesina, 2019), increasing the relevance of
accounting information (Havati ef al, 2015) and cost efficiency (Martinez ef al., 2020). In this
study, we propose that the application of IC in the company is expected to reduce therisk on
stock price crashes.

The purpose of this study 1s to find out the relationship between efficiency of IC and stock
price crashrisk in the future by using firm performance as the mediating variable. Clarke et al
(2011) stated that IC has a positive influence on firm performance, which is characterized by
three components of IC efficiency (ICE): human capital efficiency (HCE), structural capital
efficiency (SCE) and capital employed efficiency (CEE). These factors could be a good
indicator for company shareholders because a company with good ICE indicates that they
have been using their resources efficiently. Several studies have proven that IC reflects good
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competence, skills and knowledge, which can improve financial performance and increase
stock returns (Lentjushenkova and Lapina, 2014; Zhou and Pan, 2018). Thus, the company
can disclose information in accordance with the needs of the shareholders.

Based on a Taiwanese study by Chen ef al. (2005), this study uses the quantitative
measure, value-added intellectual coefficient (VAIC), developed by Pulic (1998) as a measure
of ICE. Data are collected for firms listed on the Indonesia Stock Exchange (IDX) in 2018 We
used path analysis to determine whether there is any relation between IC, firm performance
and stock price crash risk. Prior VAIC studies have mvestigated the direct relationship
between IC and performance, but there is no research on the relationship between IC and
stock price crash risk. This study contributes to the literature by bridging this gap in the
knowledge, that is, the relationship between IC and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main
empirical results. Section 5 discusses the findings. Section 6 concludes the paper.

2. Literature review and hypothesis

21 Strengths and weaknesses of measuring mitellectual capital

Basically, IC 1s measured by various elements such as human capital, physical capital,
structural capital, social capital and relational capital. However, previous studies have shown
that there are several drawbacks to IC measurement. Adesina (2019) measured IC with three
components, namely human capital, physical capital and structural capital; however, only
human capital is positively related to all the three efficiencies (technical, allocative and cost).
Castillo ef al (2019) proved that capabilities of human resources are relevant for these
organizations, as well as the internal processes and relationghips with customers. On the
1ssue of environmental protection, Yong ef al. (2019) revealed that green human capital and
green relational capital were influenced by green human resource management, but green
structural capital was not significantly related to green human resource management. Yusoff
et al (2019) also revealed that green human capital does not have a positive relationship with
business sustainability.

Although IC possesses weaknesses, its advantages, demonstrated in previous studies,
outweigh them. Barrena-Martinez ef al (2020) proved that the three components of IC
(relational capital, human capital and structural capital) positively affect open innovation
performance. Salvi ef al (2020) suggested a significantly positive relationship between all
three components of IC and firm value, generating multiple implications for reporting entities,
investors, regulators and managers. Mahmood and Mubarik (2020) showed that specific
policies aimed at developing the IC of a firm, which in turn can enable a firm to maintain a
balance between innovation and market exploitation activities. Yusliza ef al. (2020) indicated
the contribution of green IC to be an intangible resource for organizations in achieving
sustainable performance, providing a competitive advantage for future researchers. Dubic
et al (2021) revealed that the intellectual agility of emplovees positively influences the
innovativeness of micro and small businesses, but this effect is strongly mediated through
entrepreneurial leadership, meaning that human capital has an important role in business
innovation. This study will explore the efficiency of IC using three measures (human capital,
structural capital and capital employed).

2.2 The determinant of information efficiency

Internationally, the efficiency of share price information is influenced by investors'
understanding of the long-term relationship between stock market volatility and the
uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France also




shows that stock exchanges find it difficult to maintain the efficiency of stock information
during global macroeconomic events (Bova, 2019), Hu ef af (2020) revealed that board reforms
reduce crash risk by improving financial transparency and enhancing investment efficiency.
In Indonesia, sub-optimal financial positions play a role in corporate share repurchase
decisions, while the enactment of the regulations has a significant effect on firms undertaking
share repurchase programs (Moin ef @, 2020). In China, regulations that promote the
efficiency of share prices also play an important role in controlling stock prices (He and Fang,
2019). Thus, external factors, namely the ability of investors to analyze stock price volatility,
macroeconomic events, financial transparency and government regulations, play a greater
role in controlling the risk of stock price crashes, while IC does not play an important role in
controlling stock prices,

Luo and Zang (2020) have proven that economic policy uncertainty is significantly and
positively associated with aggregated stock price crash risk at the market level, Meanwhile,
Wen ef al (2019) revealed that higher quality auditing can mitigate the impact of retail
investor attention on firms’ future crash risk. Lee ef al (2020) revealed that a supplier firm
with a concentrated customer base experiences a higher crash risk, which is attenuated by
lower switching costs and accentuated when the degree of information asymmetry is high.
Another study shows that Chinese investor sentiment also affects stock price volatility (Li,
2019). Likewise, Ma ef al. (2020) suggest that exposure to an undiversified corporate customer
base can have a negative bearing on a firm's crash risk. The five studies indicate that
economic policy, investor sentiment and audit quality have a significant effect on the risk of
stock price crashes.

2.3 Intellectual capital efficiency

IC represents a company's intangible knowledge assets in the form of information and
knowledge resources (Kitts ef al, 2001). Several studies have revealed that ICE can improve
the performance of companies (see, e.g. Clarke ef al, 2011; Gogan ef al., 2016; Asiaei and Jusoh,
2017: Mustapha and Abdelheq, 2018; McDowell ef al, 2018; Sardo et al., 2018; Huang and
Huang, 2020). Investors are quite interested in buying shares when the company has
implemented ICE. Lin ef af (2015) and Ozkan ef al (2017) show that the greater the ICE, the
more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes mborn skills and acquired skills,
which, if invested efficiently, can strengthen the company’s position, helping it gain
competitive advantage. This means that HCE represents a selection of superior IC to be
emploved in the company’s business, Meanwhile, Asiael ¢f al (2018) have proven that there is
a significant positive relationship between HCE levels and the use of a balanced performance
measurement system. Dzenopoljac ef al (2016) also revealed that HCE has a direct positive
impact on the financial performance of companies. Therefore, companies that have a higher
HCE are more likely to have a higher return on equity (ROE), a higher return on asset (ROA),
a higher return on invested capital (ROIC) and tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize the overall business performance. IC plays a centralrole
in determining the structural capital model used in companies. Gogan ef al (2015) posit that
determining the right model in structural capital is essential to obtain a competitive
advantage in the market. This study indicates that IC plays an important role in determining
efficient structural capital sothat the organization’s desire to be competitive in the market can
be achieved. In addition, Ciprian ef el (2012) explained that IC is not sufficient to determine the
accuracy of structural capital sizes; it is necessary to complement positions on intangible
assets that can help to determine company policies and decisions.
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Andersson ef al (2006) revealed that shareholder demand is a higher return on capital
emploved, meaning that CEE represents IC, which can perform accurate calculations in
capital investment in order to obtain optimal returns. Morch ef al (2017) explaned that CEE
plays an important role in making investment decisions because accurate calculations are
needed regarding the fitness of operations and the financial performance of investments.
Thus, ICE plays an important role in investment decisions.

24 Intellectual capital efficiency measurement model on stock price risk

Basically, the efficiency of ICE plays a role in the application of HCE, SCE and CEE. This
study will examine the éffect of ICE on stock price risk. In the testing process, we combine the
measurement model of the performance of intellectual potential in the knowledge economy
developed by Pulic (1998) and the calculation of the negative coefficient of firm-specific daily
returns (NCSKEW) developed by Chen ef al. (2017). ICE is calculated using three components,
namely value-added human capital efficiency (VAHU), value-added structural capital
(STVA) and value-added capital employed (VACA). Meanwhile, stock price risk is calculated
using NCSKEW. More detailed calculations are explained in the methods section.

Several studies have used this model, which shows mixed results as well. Hejazi ef al
{2016) found that increasing IC should increase firm value. Meanwhile, Kamukama and Sulait
(2017) showed a positive and significant relationship between human capital, relational
capital and structural capital on competitive advantage. Another study shows that the three
sub-constructions of IC together have a positive and substantive relationship with business
performance (Huang and Liu, 2005; Sharabati ef al, 2010). The four studies indicate that
inmovation and creation play a dominant role in describing the latent constructs of IC. Based
on the discussion above, hypothesis (H1) is as follows:

Hia. HCE is positively related to firm performance.
HIb. SCE is positively related to firm performance.
Hic. CEE is positively related to firm performance.

Chen ef al. (2005) have confirmed that mvestors place higher value on companies with better
ICE. Furthermore, Song (2015) has shown that the management tends to hide some negative
information and suddenly release negative information i the future if the company has a
higher level of accounting disclosure of IC. Dong and Zhang (2016) have also shown that
environmental control, information and communication and monitoring components
significantly reduce the risk of accidents, while risk assessment and control activity
components do not show any relation to the risk of a stock price crash. Ben-Nasr and Ghouma
(2018) explained that employee welfare is also a factor that contributes to the rigk of stock
price crashes. Further analysis shows that a strong corporate governance mechanism can
reduce the risk of rising stock price crashes in less unionized companies and that there is a
negative impact of union strength on the risk of stock price crashes (Liao and Ouyang, 2017).
Meanwhile, Anifowose ef al. (2017) showed a positive relationship between IC asa whole and
the market capitalization value of a company. Some of these studies imply that IC can reduce
the risk of stock investment. Based on the above discussion, hypothesis (H2) is as follows:

H2a. HCE is negatively related to stock price crash risk.
H2b, SCE is negatively related to stock price crash risk,
H2c. CEE is negatively related to stock price crash risk.

Bennett ef al. (2020) explained that the management, directly or indirectly, learns from its
firm's stock price so that more informative stock prices should make the firm more




productive. This means that the informativeness of stock prices indicates that the company’s
performance is better. Martani ef o/, (2009) mentioned that a company’s financial performance
1s showm by the profitability ratio, and the market value ratio significantly influences returns
in the company. Based on this, the following hypothesis (H3) can be formulated as

H3. Firm performance is negatively related to stock price crash risk.

IC ovmed by the company is expected to create added value so that it can Improve company
performance. Good firm performance is an indicator that will be considered by investors in
making investment decisions. Cenciarelli ef al (2018) show that bankruptcy prediction
models that include IC have superior predictive capabilities over standard models.
Meanwhile, stock price crashes are very likely to occur if the organization’s internal
controls are mneffective. The effectiveness of internal control depends on the research and
development (R&D) conducted by the company. Zhou and Pan (2018) explained that
companies that develop IC require capital for R&D, so they are faced with financing
constramnts. This means that ICE supports the effectiveness of internal control. In addition,
the level of social trust also plays a role in the risk of stock price crashes. According to Cao
et al. (2016), social trust, as a sociceconomic factor, is negatively correlated with accident risk.
Companies in areas of high social trust tend to hide bad news. The management tends to
disclose more related information to acquire investors. Thus, ICE is needed as a corporate
strategy to increase information transparency and financial performance, which will result in
increasing investor confidence. Based on the discussion above, we can hypothesize (H4) that

H4a. HCE is negatively related to stock price crash risk by using firm performance as an
intervening variable,

H4b SCE is negatively related to stock price crash rigk by using firm performance as an
intervening variable.

H4c. CEE is negatively related to stock price crash rigk by using firm performance as an
intervening variable.

3. Research design

3.1 Sample

This study uses companies from various sectors as research objects and sample for the
research. The sample was collected from IDX's annual report data for 2018, We also obtained
weekly stock data from Yahoo Finance. We then used the following selection criteria: First,
similar to Khan and Watts (2009), we required that total assets and book values of equity for
each firm be greater than zero. Second, to be included in the sample, a firm must have at least
20 weekly returns for each fiscal vear. We also excluded incomplete company data and
financial mformation. Finally, we obtained samples from 152 companies to apply to the study.

3.2 Measurement of independent variables
Chen ef al. (2005) argue that VAIC and its three components, HCE, SCE and CEE, represent
the independent variables. In order to calculate VAIC, we have to know the amount of HCE,
SCE and CEE. This can be expressed in Formula (1).

VAIC = HCE +SCE + CEE Formula 1
To measure VAIC, we need value added (VA) to be calculated. In its simplest form, VA is the

difference between output and input. Qutput represents net sales revenues and input contains
all the expenses incurred in earning the sales revenues except labor costs, which are
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considered to be a value-creating entity (Tan ef af, 2008). This VA is also defined as the net
value created by firms during the year (Chen ef af, 2005). VA can be calculated using Formula
(2).

VA=S—-B=NI+T+DP+I+W Formula 2

S is sales; B is cost of goods sold; NI is net income after tax; 7" is taxes; DP is depreciation;
I 1s mterest expense and W is employee wages and salaries.

321 Human capital efficiency. Human capital factors consist of skills, knowledge,
productivity, competence and all aspects that pertain to an employee in the work place. HCE
can be calculated using a calculation developed by Pulic (1998), where HCE is calculated
using the formula VAHU, VAHU calculations can be seen in Formula (3).

VAHU = VA/HC Formula 3

3.2.2 Structural capital effictency. Structural capital is an element in IC and consists of
organizational networks, patents, strategy and brand names. Based on Pulic (1998), we
calculated SCE as in Formula (4). Meanwhile, SCE is calculated using STVA as in Formula (5).
SC=VA-HC Formula 4
STVA =SC/VA Formula 5

SCE 1s the dollar of SC within the firm, for every dollar of VA, and as HCE increases, SCE
increases, If the efficiency measures for both HCE and SCE were calculated with VA as the
numerator, a logical inconsistency would remain (Pulic, 1998).

3.2.3 Capital emploved efficiency. CEE is the efficiency that SCE and HCE fail to capture.
Pulic (1998) argues that IC cannot create value on its own, and so it must be combined with
capital (physical and financial) emploved (CE). CEE shows how much VA is created by a
dollar spent on CE. We could calculate CE as the total assets minus intangible assets and CEE
1s defined as VACA. VACA calculations can be seen m Formula (6).

VACA = VA/CE Formula 6

3.3 Measurement of dependent variable

The risk of stock price crash is the rigk of a significant stock price decline after the price had
soared (Kim and Zhang, 2016). This variable was developed using a model developed by Chen
et al (2017), which can be seen in Formula (7).

- |i“[“;1]'; ZJ;'=1 [wa'.T.l'_ E!.l' J\l‘gj|
NCSKEW — T Formula 7
[(n —1)(n—2) (327 (wir )7) }

W; 1,18 the company’s weekly specific stock returns for 7" weeks in year £, wi, £ 1s the average

weekly return of the company’s specific stock for vear f and » 1s the number of weeks for year
t. The larger NCSKEW represents a greater negative slope rate of return, which means a
greater risk of stock price crashes that can occur.

3.4 Measurement of infervening variable
This study uses firm performance as the intervening variable. We use ROE to analyze firm
performance. We calculate this ratio with Formula (8).
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ROE = T:.;:u‘n mg after tax Formula 8 cap1tal
Equity

3.5 Empirical models
This study uses path analysis that produce two model regressions to test our hypotheses. 1167

ROE = a + 1 VAHU + 2 STVA + 3 VACA + 4 SIZE — u Model 1
NCSKEW = a — §1 STVA — 2 VACA — 3 AHU + 4 SIZE — g5 ROE — Model II

ROE is the ratio for measuring firm performance, NCSKEW is the negative coefficient of firm-
specific daily returns as a proxy for stock price crash risk, VAHU is value-added human
capital, STV A is value-added structural capital, VACA 1s value-added capital emploved and
SIZE is firm size as the control variable in this study.

4. Results

4.1 Normality fest

Table 1 shows the significance value of Asymp. The Sig (two-tailed) is 0.200. The value is
greater than 0.1. According to the basis of decision making in the Kolmogorov—Smirnov
normality test above, it can be concluded that the data are normally distributed so that the
assumptions or statements of normality in the regression model have been fulfilled for the
data above.

4.2 Multicolinearity test

The basis for decision-making from the multicollinearity test is the value of tolerance (Tol)
and variance inflating factor (VIF). Based on the output table, it is known that the tolerance
value of each variable is greater than 0.1. While the VIF value for each variable is less than
ten. Then, according to the basis for the multicollinearity test decision-making, we can
conclude that there are no symptoms of multicollinearity in the regression model. Table 2
shows the results of the multicollinearity test.

One-sample Kolmogorov—Smirnov test
Unstandardized residual

N 152
Normal Parameters™® Mean 0.000
Std. deviation 0.9
Most extreme differences Absolute 0.059
Positive 0.037
Negative —(0.059
Test statistic 0.059
Asymp. Sig. (two-tailed) 0.200°4 Table 1.
Note(s): a. Test distribution is normal; b, Calculated from data; c. Lilliefors significance correction and d. This Normal probability
iz a lower bound of the true significance test result
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Table 2.
Multicollinearity
test results

4.3 Heteroskedasticity test

Based on Figure 1, we know that data dots spread above and below or around the number 0.
We can then see that the dots are not just clustered above or below. The distribution of data
points does not form a wavy pattern, widening then narrowing and then widening again. We
can also see that the dots do not make a certain pattern. According to the analyses, we can
conclude that there is no heteroscedasticity problem; soa good and ideal regression model can

be fulfilled.

4.4 Path analvsis

In Table 3, Model 1 shows that the STV A and VACA coefficients have a significant positive
effect on ROE at a significance level of 1% with a significance value of 0,015 and 0,000,
respectively. While, based on Table 2, there is no significant relationship between VAHU and
ROE at the 1% significance level; so we can conclude that H1(a) is rejected. Based on a beta
test, VACA is the variable that most influences changes in ROE. The value of Sig. F-statistics
shows that at a significance level of 1%, VAHU, VACA and STV A simultaneously influence

Unstandardized Collinearity
coefficients Standardized coefficients statistics
Model 1 B Std. error Beta ¢ Sig.  Tolerance VIF

(Constant) — —4.074 1.323 3079 0002

VAHU —0.062 0.096 —0.103 —0640 0523 0.247 4052
STVA 0.144 0.952 0.025 0151 0880 0.236 4231
VACA 0.958 0.891 0.117 1076 0284 0.538 1.860
SIZE 0.123 0.043 0.248 2857 0005 0.847 1181
ROE —0.271 1.481 —0.021 —0183 0855 0.475 2104

Note(s): Dependent variable (NCSKEW)

Figure 1.
Heteroskedasticity
test result

Scatterplot
Dependent Variable: NCSKEW

-2 o o°
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[+]
&
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db
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€ %
o
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Dependent variable: ROE Dependent varable: NCSKEW

Predicted sign Maodel 1 Predicted sign Model 2
VAHU + 0,001 10.005) - —0.062 (0.096)
STVA + 0.128** (0.052) - 0.14410.952)
VACA + 0.404% (0.037) - 0.95810.891)
SIZE (Control) RS 0.010% (0.002) - 0.12310.043)
ROE (Intervening) - —0.271 (1.481)
Constant —0.340(0.068) —4.074 (1.323)
R-square (R%) 0525 0.066
Sig. F-stat 0L.000* (0,07 4#++
N 152 152

Note(s): This table presents the correlation coefficient number (f#), while the number within parentheses isthe
standard error. *, #* and *** indicate significance at the levels 1%, 5% and 10%, respectively
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Table 3.
Results of the
regression model

ROE. This result is a strong indicator that there is a relationship between IC and firm
performance, thus supporting H1(b) and H1(c). That is, if a firm can use its IC more efficiently
in one year, this can lead to a performance increase in the same year.

In Table 3, Model 2 shows that all of the components of IC do not have any significant
relationship with stock price crash risk at the 1% significance level. From Table 2, we also
know that ROE does not have any significant influence on stock price crash risk.
Furthermore, we use Model 1 and Model 2 for path analysis. After acquiring the numbers
from Table 2, we calculated the indirect effect by multiplying the effect of the IC component
with ROE and then ROE with stock price crash risk. Based on Table 2 and the path analysis
caleulation, VAHU has a direct effect on stock price crash risk of 0.103 while the indirect effect
of VAHU on stock price crash risk through ROE 1s 0.000399. STVA has a direct effect on the
risk of a stock price crash of 0.025 while STV A has an indirect effect on the risk of a stock
price crash of 0.005922. Furthermore, the VACA component has a direct effect of 0.117 and an
indirect effect of 0.01264 on the risk of stock price crashes. According to the principle of path
analysis, if the indirect effect is greater than the direct effect, then it means there is a
significant relationship in the indirect relationship between variables. We can conclude from
the data that VAHU, STVA and VACA do not have any significant relationship with stock
price crash risk either directly or indirectly through firm performance.

5. Discussion
Several studies show that IC plays an important role in improving sustainable company
performance and business progress (see, e.g. Castillo ef al., 2019; Lee and Lin, 2019; Oppong
and Pattanayak, 2019; Secundo ef al, 2020). Howewver, the test results in this study prove that
IC has no effect on stock crash risk on the [DX. In addition, other results show that the
company's performance, as represented by ROE, also has no effect on stock price crash risk.
We find that information inefficiency results in general distrust of stock markets in
developing countries (Yang ef al, 2019). Information inefficiency is a global problem that
always exists in the stock market, although more prevalent in developing countries than
developed countries (Boya, 2019; Bartram and Grinblatt, 2021). Meanwhile, Al-Yahyaee ef al
(2020) explain that high liquidity that is not balanced with low wvolatility will weaken
information efficiency in the stock market. This indicates that a company's financial
performance appears to be no longer considered in the share purchase decision.

Investors’ optimistic (pessimistic) sentiment toward stock prices seems to dominate
influence on the operation of the stock market. The sentiment index built on social media has
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been shown to greatly influence the volatility of stock prices (Liang ef af, 2020). The
optimistic (pessimistic) sentiment of Internet search-based investors can also influence
premium value n the United States stock market (Teti ef al, 2019; Klemola, 2020). Meanwhile,
Nief al (2019) reveal that the fluctuation of stock prices is more sensitive to the intraday
sentiment of individuals. Chau ef al. (2016) explain that sentiment-induced buying and selling
is an important determinant of stock price variation. Based on explanations from various
studies, we believe that investors’ optimistic (pessimistic) sentiment toward stock price
volatility dominates influence on buying or selling decisions, so that the financial
performance aspects of listed companies are obscured in the stock market.

6. Conclusions and implications

6.1 Conclusions

This study examines the effect of IC components on stock price crash risk by using firm
performance as an intervening variable. This research is a quantitative study using
secondary data on annual reports published by the IDX and stock price data published by
Yahoo Finance. IC variables are measured by the VAIC method written by Pulic (1998), and
stock price crash risk variables are measured by NCSKEW developed by Chen ef al. (2017).
Data were processed using the path analysis method to determine the direct effect and
indirect effect from each of the mterrelated variables.

Simultaneously, the VAHU, STV A and VACA variables have a significant relationship
to firm performance; however, partially, VAHU does not have a significant effect like
STVA and VACA. Capital employved has the biggest influence on firm performance. The
results state that the three IC variables do not have a significant direct or indirect
relationship with stock price crash risk. Thisresult is in line with several previous studies.
So far, the optimistic (pessimistic) sentiment of mvestors regarding the volatility of share
prices has obscured aspects of the financial performance of listed companies. We conclude
that investor sentiment has dommated influence on stock price crash risk so that the IC
aspect has become obscured.

6.2 Implications

So far, research on [Chas been discussed in 700 articles written by leading authors at various
universities (Dubic ef al, 2020). However, there is no research that discusses IC disclosure on
the stock market. This research provides an understanding that the stock market is driven by
the optimistic (pessimistic) sentiment of investors. This fact implies that IC disclosure, which
1s proxied by the company’s financial performance, becomes obscured, while investors prefer
to analyze the volatility of stock prices as a parameter in buying or gelling decisions. In future
research, it is necessary to modify the measurement of the intellectual property associated
with knowledge of stock price volatility.

Basically, the ability and knowledge for compiling a stock portfolio that reveals specific
information about the company 1s needed to increase shareholders’ confidence (Chance and
Yang, 2007). Meanwhile, specific information about the company will produce idiogyncratic
volatility, which 1s the best predictor of stock returns and is proven to have a positive impact
on mvestors' heterogeneous beliefs (Kongsilp and Mateus, 2017; He ef al., 2020). Zhan (2019)
argues that there was a positive relationship between synchronization of stock price
movements and stronger stock market volatility for emerging markets during the financial
crisis from June 2007 to December 2008. As regards practical application, IC represents the
knowledge and ability for preparing a stock portfolio that contains company-specific
information, which is needed to minimize stock price crash risk.
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4 Resulis: Are resulis presented clearly and analysed appropriately? Do the conclusions adeguately tie together the other elements of the paper?: The results and iheir discussion are well presented, but it is necessary that the
section of the discussion is improved, proposing a reading of the results with respect to the hypotheses formulated and the previous evidence of the existing literature.

5. Implications for research, practice andlor society: Does the paper identify clearly any implications for research, practice and'or society? Does the paper bridge ihe gap between theory and praclice? How can the research be
used in practice {economic and commercial impact), in teaching, to influence public policy, in research (contributing to the body of knowledge)? What is the impact upon society (influencing public attitudes, affecting quality of
life)? Are theze implications consistent with the findings and conclusions of the paper?: From my point of view, ihe conclusions need to be revised by inserting the practical, managerial and academic implications, as well as by
inserting future lines of research.

Alternatively, a special section can be added about the implications and future prospects of research.

6. Quality of Communication: Does the paper clearly express its case, measured against the technical language of the field and the expected knowledge of the journal's readership? Has attention been paid to the clarity of
expression and readability, such as sentence structure, jargon use, acronyms, etc.. The written style is clear and it is simple for the readability, but a professional proof-editing is recommended in order to further improve the quality
of the paper in line with the journal requirements.
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Once again, thank you for submitting your manuscript to the Journal of Intellectual Capital and | look forward to receiving your revision.
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Dr. Merrill Warkentin
Editor-in-Chief, Joumnal of Intellectual Capital
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Reviewsar(s) Comments to Author:
Reviewer: 1

Recommendation: Minor Revision

Comments:
The paper has been improved but some minor revisions are still required

Additional Questions:
1. Criginality: Does the paper contain new and significant information adequate to justify publication?: Yes

2. Relationship to Literature: Does the paper demonstrate an adequate understanding of the relevant literature in the field and cite an appropriate range of literature sources? |s any significant work
ignored?: Literature has been improved

3. Methodology: |s the paper's argument built on an appropriate base of theory, concapts, or other ideas? Has the research or eguivalent intellectual work on which the paper is based been well
designed? Are the methods employed appropriate?: yes

4 Results: Are results presented clearly and analysed appropriately? Do the conclusions adequately tie together the other elements of the paper?: yes
5. Implications for research, practice and'or society: Does the paper identify clearly any implications for research, practice andlor society? Does the paper bridge the gap between theory and practice?

How can the research be used in practice (economic and commercial impact), in teaching, to influence public policy, in research (contributing to the body of knowledge)? What is the impact upon society
(influencing public attitudes, affecting quality of life)? Are these implications consistent with the findings and conclusions of the paper?: Implications’ improvement is strongly recommended.



6. Quality of Communication: Does the paper clearly express its case, measured against the technical language of the field and the expected knowledge of the journal's readership? Has attention been
paid to the clarity of expression and readability, such as sentence structure, jargen use, acrenyms, etc.. Proofreading is still recommended

Reviewer: 2
Recommendation: Accept

Comments:
Dear Authorls,

Many thanks for resubmitting your manuscript entitled “Does Intellectual Capital Have Any Influence On Stock Price Crash Risk?” to Journal of Intellectual Capital.

The paper is more original and well written, offering a significant perspective in the analysis of relation between Intellectual Capital (1C) and firm performance with a specific focus on stock price crash
risk.

| think that this paper is now adeguate to the publication in this prestigious Journal, given the excellent review work done.

Congratulations!

Best Regards.

Additional Questions:
1. Originality: Does the paper contain new and significant information adequate to justify publication?: | think that this paper is original offering a significant perspective in the analysis of relation between
Intellectual Capital (IC) and firm performance with a specific focus on stock price crash risk.

2. Relationship to Literature: Does the paper demonstrate an adequate understanding of the relevant literature in the field and cite an appropriate range of literature sources? s any significant work
ignored?: In this version of paper, the literature has been improved and updated with more recent papers in relationship to the received suggestions.



3. Methodology: Is the paper's argument built on an appropriate base of theory, concepts, or other ideas? Has the research or equivalent intellectual work on which the paperis based been well
designed? Ara the methods employed appropriate?: Methodology is coherent with the research design and well-presented in relation to the investigated research hypothesis.

4. Results: Are results presented clearly and analysed appropriately? Do the conclusions adequately tie together the other elements of the paper?: Results are well presented and are rewritten in
relationship to the received suggestions.

5. Implications for research, practice and/or society: Does the paper identify clearly any implications for research, practice and/or society? Does the paper bridge the gap between theory and practice?
How can the research be used in practice (economic and commercial impact), in teaching, to influence public policy, in research (contributing to the body of knowledge)? What is the impact upon society
(influencing public attitudes, affecting quality of life})? Are these implications consistent with the findings and conclusions of the paper?: The sections of discussion and conclusions have been well
revised by inserting the practical, managerial and academic implications, as well as by inserting future lines of research.

6. Quality of Communication: Does the paper clearly express its case, measured against the technical language of the field and the expected knowledge of the journal's readership? Has attention been
paid to the clarity of expression and readability, such as sentence structure, jargon use, acronyms, etc.: The Author(s) accepted the suggestion to carry out a professional proof-editing in order to further
improve the quality of the paper in ling with the journal requirements.
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reviewer selection. The manuscript was submitted by Dr. Agung Probohudono with you listed as a co-author. As you are listed as a co-author please log in to hitps://mc.manuscriptcentral. comfjicap and
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Open Access?



All of our subscription journals give you the option of publishing your article open access, following payment of an article processing charge (APC). To find the APC for your journal, please refer to the
APC price list: http-/fiwww.emeraldgrouppublishing.com/openaccess/apc_price_list pdf
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Thank you for submitting your manuscript to the Joumnal of Intellectual Capital.
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Please go to your Author Centre at https://mc.manuscriptcentral.comljicap (Manuscripts with Decisions for the submitting author or Manuscripts | have co-authored for all listed co-authors) to complete
the Copyright Transfer Agreement form (CTA). We cannot publish your paper without this.

All authors are requested to complete the form and to input their full contact details. If any of the contact information is incorrect you can update it by clicking on your name at the top right of the screen.
Please note that this must be done prior to you submitting your CTA

If you have an ORCID please check your account details to ensure that your ORCID is validated.
By publishing in this journal your work will benefit from Emerald EarlyCite. As soon as your CTA is completed your manuscript will pass to Emerald’'s Content Management department and be processed

for EarlyCite publication. EarlyCite is the author proofed, typeset version of record, fully citable by DOI. The EarlyCite article sits outside of a journal issue and is paginated in isolation. The EarlyCite
article will be collated into a joumnal issue according to the journals’ publication schedule.



NOTE: In a month or so after your paper has been processed, begin to look for it on the journal's “EarlyCite” page so you can download the PDF for your paper to share (by email, etc.) with friends,
colleagues, co-authors, students, former students, and others who may want to read your work, but certain restrictions are imposed by Emerald Publishing regarding publicly posting the paper to public
websites. Remember also that you can boost your citation count (at Google Scholar, etc.) by citing your publications (including your JIC publication) in your current and future papers as well (and
encouraging your friends and students to do the same).
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FOR OPEN ACCESS AUTHORS: Please note if you have indicated that you would like to publish your article as Open Access via Emerald’s Gold Open Access route, you are required to complete a
Creative Commons Attribution Licence - CCBY 4.0 (in place of the standard copyright assignment form referenced above). You will receive a follow up email within the next 30 days with a link to the
CCBY licence and information regarding payment of the Article Processing Charge. If you have indicated that you might be eligible for a prepaid APC voucher, you will also be informed at this point if a
voucher is available to you (for more information on APC vouchers please see hitp./www. emeraldpublishing.com/caparnerships

Thank you for your contribution. On behalf of the Editors of Journal of Intellectual Capital, we look forward to your continued contributions to the Journal.
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Dr. Merrill Warkentin

Editor-in-Chief, Journal of Intellectual Capital
m.warkentin@msstate edu
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Dear Probohudono, Agung; Pratiwi, Adelia; Rosy Rochmatullah, Mahameru,

“Does Intellectual Capital Have Any Influence On Stock Price Crash Risk?”

Effective from September 2017, Emerald has removed the embargo peried across all journals for the self-archiving of the Author Accepted Manuscript (AAM). This enables all of our authors to make their
article open access via a ‘green’ route. The full text of the article may therefore become visible within your personal website, institutional repository (IR), subject repository, SCN signed up to the Voluntary
STM Sharing Principles as soon as the final version has been published in the journal. It may also be shared with interested individuals, for teaching and training purposes at your own institution and for
grant applications.

Please refer to the terms of your own institution to ensure full compliance.

The date your article was accepted for publication was: (10-May-2021)

If you are required to deposit your article in your institution's repository, you will need to:



. Either, manually deposit the accepted manuscript attached to this email or a version from your own records (it must be the version accepted for publication by the journal’s Editor) into your
repository

. Or if applicable, forward your accepted manuscript to your institution’s Repository Manager.

. If you are unsure which option is applicable to you, please refer to your institutional or departmental publication policy;

To deposit your AAM, you will need to adhere to the following conditions:

»  You must include the DOI (10.1108/J1C-09-2020-0306) back to the official published version of your article within www emeraldinsight.com;
. Include all of the relevant metadata (article title, journal name, volume, issue no. etc.).

*  The AAM must clearly indicate where the article was published, or where it is forthcoming;

. Include a clear licensing statement (see below).

Deposit licences

Emerald allows authors to deposit their AAM under the Creative Commens Attribution Non-commercial International Licence 4.0 {CC BY-NC 4.0). To do this, the deposit must clearly state that the AAM is
deposited under this licence and that any reuse is allowed in accordance with the terms outlined by the licence. To reuse the AAM for commercial purposes, permission should be sought by contacting
permissions@emeraldinsight.com.

For the sake of clarity, commercial usage would be considered as, but not limited to:

o Copying or downloading AAMs for further distribution for a fee;

o Any use of the AAM in conjunction with advertising;

o Any use of the AAM by for premetional purposes by for-profit organisations;

o Any use that would confer monetary reward, commercial gain or commercial exploitation.

Emerald appreciates that some authors may not wish to use the CC BY-NC licence; in this case, you should deposit the AAM and include the copyright line of the published article. Should you have any
questions about our licensing policies, please contact permissions@emeraldinsight.com.

. Include the article abstract (see below).



This paper explore the influence between intellectual capital and the risk of stock price crashes by using company performance as an intervening variable.

This study empirically analyzes the impact of the efficiency of intellectual capital on stock price crash risk using a sample size of 152 companies listed on the Indonesia Stock Exchange during 2018. To
test the research hypotheses, regression analysis and path analysis were applied. In addition, the researchers added exploration to several studies to strengthen the results of this study.

Our findings indicate that investors” optimistic (pessimistic) sentimant regarding stock price volatility has obscured aspects of the financial performance of listed companies. This finding implies that
investor sentiment has dominated influence on stock price crash risk so that the aspects of intellectual capital are obscured.

This research provides new information that intellectual capital disclosure in the stock market needs to include knowledge of the volatility of stock prices in order to reveal stock price crash risk.

Please note that the full text of the AAM must only appear in the IR once the final version of the article has been published in the journal.

If you have any questions about Emerald’s repository policy, please contact permissions@emeraldinsight. com

Thank you for choosing to publish with Emerald.
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Laura Wilson
Head of Rights, Emerald Publishing
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ABSTRACT

Purpose
This paper aims to explore the influence between intellectual capital and the risk of stock price
crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of efficiency of intellectual capital on stock price crash
risk using 152 sample of companies listed on Indonesia Stock Exchange (IDX) in the period of
2018. To test the research hypotheses, regression analysis and path analysis are applied._In
addition, the researchers added exploration to several studies to strengthen the results of this

study.

Findings

e&seussren—seetle# Our flnqus indicate that mtellectual capltal (IC) dlsclosure needs to mvolve
convergence of corporate governance (CG) to reveal management quality of listed companies. CG
convergence will encourage the efficiency of information on the stock market and minimize the
risk of stock price crashes. It means, CG convergence is a new indicator that we propose to
measure IC of listed companies. More detailed explanation is presented in the discussion section.

Originality / value

This paper deepens the understanding that the output of intellectual capital in the stock market
are_company performance gquality and information efficiency in order to minimize negative
sentiment from investors. Therefore, this paper proposes a new discourse on IC disclosure by

mvolvmq corporate governance converqence Imsremp{mamapepdeepensiehameemanelmgiehat

Key word: Intellectual capital, stock price crash risk, firm performance, disclosure, corporate

governance convergence.

1. Introduction



Companies in modern era nowadays are being replaced with a knowledge—based, fast—
changing and technologically intensive economy, including in Indonesia. Most of companies use
technology to enhance the efficiency on companies activity and depress expense incurred. In this
modern economy, for many firms, the most important asset must be had for each company is
intellectual capital. It has been different from previous era that physical capital was the power of
the companies. Previous studies have shown that company value and capability are often based on
the intangible intellectual capital (IC) that it possesses (Berzkalne and Zelgalve, 2014; Huang and
Huang, 2020). Liu and Jiang (2020) have also proven that IC has a positive impact on business
progress such as increasing brand equity and social networking. In addition, IC also provides
various positive benefits for companies such as employees' job satisfaction and retention (Longo
and Mura, 2011), increasing business innovation (Ornek and Ayas, 2015; Adesina, 2019),
increasing the relevance of accounting information (Hayati et al., 2015), and cost efficiency
(Martinez et al., 2020). In this study, we would intuitively expect that the application of intellectual
capital in the company is able to reduce risk on stock price crashes.

The purpose of this study is to find out relationship between efficiency of intellectual capital
and stock price crash risk in the future by using firm performance as mediating variable. Clarke
etal. (2011) stated that Intellectual capital (IC) has a positive influence on firm performance which
is characterized by three components of IC efficiency, such as: HCE (Human Capital Efficiency),
SCE (Structural capital Efficiency), and CEE (Capital Employed Efficiency). It could be a good
signal for companies’s shareholder, because a company with good efficiency on IC means that
they have been using the resource for its best. Several studies have proven that IC reflects good
competence, skills and knowledge that can improve financial performance and increase stock
returns (Lentjushenkova and Lapina, 2014; Zhou and Pan, 2018). Thus, IC represents good
competency, skills and knowledge so that the company is able to disclose information in
accordance with the needs of shareholders.

Based on a Taiwanese study by Chen et al. (2005) this study uses the quantitative measure,
value added intellectual coefficient (VAIC) developed by Pulic (1998) as a measure of IC
efficiency. Data is collected for Indonesia Stock Exchange (IDX) listed firms in 2018. We analyze
using path analysis for knowing whether there are any relation between intellectual capital, firm
performance, and stock price crash risk. Prior VAIC studies have investigated the direct

relationship between IC and performance, but there is no investigate about relationship between



IC and Stock Price Crash Risk. Finally, this study contributes to the literature on the relation
between Intellectual Capital and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main empirical
results. Section 5 discussions. Section 6 concludes the paper.

2. Literature Review and Hypothesis

a. Intellectual Capital Efficiency (ICE)

Intellectual Capital (IC) represents a company's intangible knowledge assets in the form
of information and knowledge resources (Kitts et al., 2001). Several studies have revealed that
Intellectual Capital efficiency (ICE) can improve the performance of companies (see e.g.
Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh, 2017; Mustapha and Abdelheq,
2018; McDowell, 2018; Sardo et al., 2018; Huang and Huang, 2020). Investors are very
interested in buying shares when the company has implemented ICE. As Lin et al. (2015);
Ozkan et al. (2017) shows that the greater of ICE, the more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which if invested efficiently in can be strengthen the company's position and gains a
competitive advantage. It means, the efficiency of human capital (HCE) represents the
selection of superior intellectual capital (IC) to be employed in the company's business.
Meanwhile, Asiaei et al. (2018) has proven that there was a significant positive relationship
between HCE levels and the use of a balanced performance measurement system. Dzenopoljac
et al. (2016) also revealed that HCE has a direct positive impact on the financial performance
of companies. Therefore, Companies that have a higher HCE are more likely to have a higher
ROE, a higher ROA, a higher ROIC and tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize overall business performance. Intellectual capital (IC)
has a central role in determining the structural capital model used in companies. Gogan et al.
(2015) revealed that determining the right model in structural capital needs to be done in order
to obtain competitive advantages in the market. This study indicates that IC plays an important
role in determining efficient structural capital so that the organization's desire to be
competitive in the market can be achieved. In addition, Ciprian et al. (2012) explained that IC

is not sufficient to determine the accuracy of structural capital sizes, it is necessary to



complement positions on intangible assets that can help to determine company policies and
decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
Employed (ROCE). It means, capital employed efficiency (CEE) represents intellectual
capital (IC) which is able to perform accurate calculations in capital investment in order to
obtain optimal returns. As Mgrch et al. (2017) have explained that CEE plays an important
role in making investment decisions because accurate calculations are needed regarding the
fitness of operations and financial performance of investments. Thus, Intellectual Capital
efficiency (ICE) has an important role in investment decisions.

b. Intellectual Capital Efficiency (ICE) Measurement Model on Stock Price Risk

Basically, the efficiency of intellectual capital (ICE) plays a role in the application of
HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and CEE (Capital
Employed Efficiency). This study will examine the effect of ICE on stock price risk. In the
testing process, we combine the measurement model of the performance of intellectual
potential in knowledge economy developed by (Pulic, 1998) and the calculation of the
negative coefficient of firm-specific daily returns (NCSKEW) developed by (Chen et al.,
2017). ICE is calculated using three components, namely value added human capital
efficiency (VAHU), value added structural capital (STVA), and value added capital employed
(VACA). Meanwhile, stock price risk is calculated using NCSKEW. More detailed
calculations are explained in the method section.

Several studies have used this model which shows mixed results as well. Hejazi et al.
(2016) found that increasing intellectual capital (IC) should increase firm value. Meanwhile,
Kamukama and Sulait (2017) showed a positive and significant relationship between human
capital, relational capital, structural capital on competitive advantage. Another study shows
that the three sub-constructions of IC together have a positive and substantive relationship
with business performance (Huang and Liu, 2005; Sharabati et al., 2010). The three studies
indicate that Innovation and creation play a dominant role in describing the latent constructs
of IC. Based on discussion above, hypothesis (H1) is given

Hla : Human capital efficiency is positively related to firm performance

H1b : Structural capital efficiency is positively related to firm performance

H1lc : Capital employed efficiency is positively related to firm performance



Chen et al. (2005) have confirmed that investors place higher value on companies with
better intellectual capital efficiency. Furthermore, Song (2015) has shown that management
tends to hide some negative information and suddenly release negative information in the
future if the company has a higher level of accounting disclosure of intellectual capital. Dong
and Zhang (2016) have also shown that environmental control, information and
communication, and monitoring components significantly reduce the risk of accidents while
risk assessment and control activity components do not show any relation to the risk of a stock
price crash. Ben-Nasr and Ghouma (2018) explained that employee welfare also factors that
contribute to the risk of stock price crashes. Further analysis shows a strong corporate
governance mechanism can reduce the risk of rising stock price crashes in less unionized
companies and there is a negative impact of union strength on the risk of stock price crashes
(Liao and Ouyang, 2017). Meanwhile, Anifowose et al. (2017) showed a positive relationship
between the intellectual capital as a whole and the market capitalization value of the company.
Some of these studies imply that IC can reduce the risk of stock investment. Based on
discussion above, hypothesis (H2) is given.

H2a : Human capital efficiency is negatively related to stock price crash risk

H2b : Structural capital efficiency is negatively related to stock price crash risk

H2c : Capital employed efficiency is negatively related to stock price crash risk

Bennett et al. (2020) has explained that management, directly or indirectly, learns from
its firm's stock price, so that more informative stock prices should make the firm more
productive. It means, informativeness of stock prices indicates that the company's
performance is better. As Martani et al. (2009) mentioned in their research that the company's
financial performance is shown by the profitability ratio and the market value ratio
significantly influences returns in the company. Based on this research, the following
hypothesis (H3) can be formulated as

H3 : firm performance is negatively related to stock price crash risk

Intellectual capital (IC) owned by the company is expected to create added value so that
it can improve company performance. Good firm performance is one of the signals that will

be considered by investors in making investment decisions. Cenciarelli et al. (2018) in her



research showed that bankruptcy prediction models that include IC have superior predictive
capabilities over standard models. Meanwhile, stock price crashes are very likely to occur if
the organization's internal controls are ineffective. The effectiveness of internal control
depends on research and development (R&D) conducted by the company. Zhou and Pan
(2018) explained that companies that will develop Intellectual capital require capital for R&D
so they are faced with financing constraints. It means, IC efficiency supports the effectiveness
of internal control. In addition, the level of social trust also plays a role in the risk of stock
price crashes. According to Cao et al. (2016), social trust, as a socioeconomic factor, is
negatively correlated with accident risk. There is a fact that companies in areas of high social
trust tend to hide bad news. Management tends to disclose more related information to get
investor. Thus, intellectual capital efficiency is needed as a corporate strategy to increase
information transparency and financial performance which will manifest towards increasing
investor confidence. Based on discussion above, we can hypothesize (H4) that
H4a: Human capital efficiency is negatively related to stock price crash risk by using
firm performance as intervening variable
H4b: Structural capital efficiency is negatively related to stock price crash risk by using
firm performance as intervening variable
H4c: Capital employed efficiency is negatively related to stock price crash risk by using

firm performance as intervening variable

Research Design
a. Sample

This study uses companies from various sectors as research objects as the sample for the
research. The sample collected from Indonesia Stock Exchange (IDX) annual report data in
2018. We also obtain weekly stock data from Yahoo Finance. We then use the following
selection criteria: First, similar to Khan and Watts (2009), we require that total assets and
book, values of equity for each firm be greater than zero. Second, to be included in the sample,
a firm must have at least 20 weekly returns for each fiscal year. We also excluded incomplete
company data and financial information. Finally, we obtained samples from 152 companies
to apply to the study.

b. Measurement of Independent variables



Chen et al. (2005) argue that value added intellectual coefficient (VAIC) and its three
components, HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and CEE
(Capital Employed Efficiency) represent the independent variables. In order to calculate
VAIC, we have to know the amount of HCE, SCE, and CEE. It can be expressed in Formula
1.

VAIC = HCE + SCE + CEE ...cioiieie e Formula 1

To measure VAIC we need value added to be calculated. In its simplest form VA is the
difference between output and input. Output represents net sales revenues and input contains
all the expenses incurred in earning the sales revenues except labor costs which are considered
to be a value creating entity (Tan et al., 2008). This VA is also defined as the net value created
by firms during the year (Chen et al., 2005), VA could be calculated using Formula 2.

VA=S-B=NI+T+DP+1+W ..o Formula 2

Notes : S is sales; B is Cost of Goods Sold; NI is net income after tax; T is taxes; DP is

depreciation; | is interest expense; and W is wages and salaries for employee.
i.  Human Capital Efficiency (HCE)

Human capital (HC) factors consist of skills, knowledge, productivity,
competence, and all the things that fit with employee in the work place. Human
capital efficiency (HCE) can be calculated using a calculation developed by Pulic
(1998), where HCE is calculated using the formula value added human capital
efficiency (VAHU). VAHU calculations can be seen in Formula 3.

VAHU = VA/IHC et Formula 3

ii.  Structural Capital Efficiency (SCE)

Structural Capital (SC) is one of elements in intellectual capital, it consists of
organizational networks, patents, strategy, and brand names. Based on Pulic (1998),
we calculated SC as in Formula 4. Meanwhile, structural capital efficiency (SCE)
is calculated using value added structural capital (STVA) as in Formula 5.

SC VA HC e Formula 4
STVA ZSCTVA e Formula 5
Structural capital efficiency (SCE) is the dollar of SC within the firm, for every

dollar of value added, and as HCE increases, SCE increases. If the efficiency



measures for both HCE and SCE were calculated with VA as the numerator, the
logical inconsistency would remain (Pulic, 1998).
iii.  Capital Employed Efficiency (CEE)

Capital Employed Efficiency (CEE) is the efficiency that SCE and HCE fail
to capture. Pulic (1998) argues that IC cannot create value on its own, and so it must
be combined with capital (physical and financial) employed (CE). CEE shows how
much VA is created by a dollar spent on capital employed (CE). We could calculate
CE as the total assets minus intangible assets and CEE is defined as value added
capital employed (VACA). VACA calculations can be seen in Formula 6.

VACA = VA T CEoee et Formula 6
c. Measurement of Dependent variable
The risk of stock price crash is the risk of a stock price decline in a significant range after
the price had soared (Kim and Zhang, 2016). This variable was developed using a model
developed by Chen et al. (2017) which can be seen in Formula 7.
— [n(n-1)3/2 TF_1WiTt- Wit)®]
(=D (-2)(EF =, (WiT,e- Wi )2)3/?]

Notes: Wirtis the company's weekly specific stock returns for T weeks in year t, i, t is the

NCSKEW = ———————————F——————————————————— e, Formula 7

average weekly return of the company's specific stock for year t and n is the number
of weeks for year t. The larger NCSKEW represents a greater negative slope rate of

return, which means a greater risk of stock price crashes that can occur.

d. Measurement of Intervening variable
This paper uses firm performance as intervening variable. We use ROE to analyze the

firm performance. We calculate this ratio with formula 8.

_ Earning after tax

ROE = o Formula 8
Equity

e. Empirical Models
This study uses path analysis that produce two model regression to test our hypotheses.
Model |



ROE = a + f1VAHU + B2 STVA + B3 VACA + BA SIZE — u

Model 11

NCSKEW = a — B1STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -

Notes: ROE is ratio for measuring firm performance, NCSKEW is the negative coefficient of
firm-specific daily returns as a proxy of stock price crash risk, VAHU is value added
human capital, STVA is structural capital value added, VACA is value added capital
employed, and SIZE is firm size as control variable in this study.

Results

a. Normality Test

Table 1 show that the significance value of Asymp. The Sig (2-tailed) is 0.200. The value
is greater than 0.1. Then according to the basis of decision making in the Kolmogorov-

Smirnov normality test above, the result can be concluded that the data is normally distributed

so that the assumptions or statements of normality in the regression model have been fulfilled

for data above.

Tablel. Normal Probability Test Result
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual

N 152
ab Mean 0.000

Normal Parameters Std. Deviation 0.924
Absolute 0.059

Most Extreme Differences Positive 0.037
Negative -0.059

Test Statistic 0.059
Asymp. Sig. (2-tailed) 0.200%¢

Notes:

a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.

b. Multicollinearity Test
The basis for decision making from the multicolinearity test is done by looking at the

value of Tolerance and VIF. Based on the output table, it is known that the tolerance value of



each variable is greater than 0.1. While for the VIF value for each variable is less than 10.
Then according to the basis for multicoliniearity test decision making, we can conclude that
there are no symptoms of multicoliniearity in the regression model. Table 2 shows the results
of the multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079 0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)

c. Heteroskedasticity Test

Based on Figure 1, we know that data dots spread above and below or around the number
of 0. Then we can see that dots are not clustered just on above or below. The distribution of
data points does not form a wavy pattern widened then narrowed and widened again. We also
can see that the dots do not make any certain pattern. According from the analyses, we can
conclude that there is no heteroscedasticity problem so that a good and ideal regression model
can be fulfilled.
d. Path Analysis

In the Table 3, Model 1 shows that the STVA and VACA coefficients have a significant
positive effect on ROE at a significance level of 1% with a significance value of 0.015 and
0,000, respectively. While based on the table given that there is no significant relationship
between VAHU and ROE at the 1% significance level, so we can conclude that H1(a) is
rejected. Based on a beta test, VACA is variable that have the most influences changes in
ROE. The value of Sig. F-statistics show that at a significance level of 1%, VAHU, VACA,
and STVA simultaneously influence on ROE. This result is a strong indicator that there is a
relationship between intellectual capital and firm performance, thus supporting H1(b) and
H1(c). That is, if a firm is able to use its IC more efficiently in one year, this can lead to a

performance increase in the same year.



Figure 1. Heteroskedasticity Test Result

Scatterplot
Dependent Variable: NCSKEW
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In the Table 3, Model 2 shows that all of the components of intellectual capital do not
have any significance relationship with stock price crash risk at 1% significance level. From
table above we also know that ROE does not have any significance influence on stock price
crash risk. Furthermore, we use model 1 and model 2 to do analysis path. After getting the
numbers from the table, we calculate the indirect effect by multiplying the effect of the IC
component with ROE and ROE with stock price crash risk. Based on the table and path
analysis calculation, VAHU has a direct effect on stock price crash risk of 0.103 while the
indirect effect of VAHU on stock price crash risk through ROE is 0,000399. STVA has a
direct effect on the risk of a stock price crash of 0.025 while STVA has an indirect effect on
the risk of a stock price crash of 0.005922. Furthermore, the VACA component has a direct
effect of 0.117 and an indirect effect of 0.01264 on the risk of stock price crashes. According
to the principle of path analysis that if the indirect effect is greater than the direct effect then
it means there is a significant relationship in the indirect relationship between variables. We
can conclude from the data that VAHU, STVA, and VACA do not have any significant
relationship to stock price crash risk either directly or indirectly through firm performance.
Table 3. The Results of Regression Model

Dependent Variable: ROE Dependent Variable: NCSKEW




Predicted Sign Model 1 Predicted Sign Model 2

VAHU + (0.005) - (0.096)
0.128%* 0.144
STVA + (0.052) - (0.952)
0.404* 0.958
VACA + (0.037) - (0.891)
0.010* 0.123
SIZE (Control) + (0.002) - (0.043)
_ -0.271
ROE (Intervening) - (1.481)
-0.340 -4.074
Constant (0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074***
N 152 152

Note: This table presents the correlation coefficient number (), while the number between
parentheses is the standard error. The *, **, and *** signs indicate significance at the levels of
1%, 5%, and 10%.

We have explored several previous studies in order to strengthen the results of this test.
Our exploration showed that the results of this test are synchronous with previous studies.

Exploration results have presented in the discussion section.

5. Discussion

Several studies show that intellectual capital (IC) has an important role in improving
sustainable company performance and business progress (see e.g. Castillo et al., 2019; Lee and
Lin, 2019; Oppong and Pattanayak, 2019; Secundo et al., 2020). However, the test results in this
study prove that IC has no effect on stock crash risk on the Indonesia Stock Exchange (IDX). In
addition, other results show that the company's performance as represented by return on equity
(ROE) also has no effect on stock price crash risk. This means, IC only plays a role in controlling

company performance and does not play a role in controlling share prices. \We believe that the

potential endogeneity in these results. Lee at al. (2020) also experienced edogeneity on the results

of their analysis that shows the government customer concentration is negatively associated with




stock price crash risk. Further, they found that the likelihood that a supplier firm with a

concentrated customer base experiences higher crash risk is attenuated by lower switching costs

and is accentuated when the degree of information asymmetry is high. Therefore, we will present

the exploration results of several previous studies in order to reveal the risk of stock price crashes

in this discussion section.

Internationally, the efficiency of share price information is influenced by investors'
understanding of the long-term relationship between stock market volatility and the uncertainty of
international economic policy (Belcaid and Ghini, 2019). A study in France also shows that stock
exchanges find it difficult to maintain the efficiency of stock information during global
macroeconomic events (Boya, 2019). Hu et al. (2020) revealed that board reforms reduce crash
risk by improving financial transparency and enhancing investment efficiency. In Indonesia, sub-
optimal financial positions play a role in the corporate share repurchases decisions, while the
enactment of the regulations has a significant effect on firms' undertaking share repurchases
programs (Moin et al., 2020). In China, regulations that promote the efficiency of share prices also
have an important role in controlling stock prices (He and Fang 2019). Thus, external factors,
namely the ability of investors to analyze stock price volatility,macroeconomic events, financial
transparency, and Government regulations play a greater role in controlling the risk of stock price
crashes, while 1C does not have an important role in controlling stock prices.

A
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an-mpertantrele-thr-controlling stockprices{(He-and-Fang-2019). Luo & Zang (2020) have proven

that economic policy uncertainty is significantly and positively associated with aggregated stock

price crash risk at the market level. Meanwhile, Wen et al. (2019) revealed that higher quality

auditing can mitigate the impact of retail investor attention on firms' future crash risk. Another

study shows that Chinese investor sentiment (CIS) also affects stock price volatility (Li, 2019).

Likewise Ma et al. (2020) suggests that exposure to an undiversified corporate customer base can

have a negative bearing on a firm's crash risk. The four studies indicate that economic policy,

investor sentiment, and audit quality have a significant effect on the risk of stock price

crashes.




The results of previous research explorations indicate that intellectual capital (1C) does not

function as an added value to the company and does not guarantee management quality to

stakeholders. Meanwhile, the risk of share prices crashes is determined by information asymmetry

about the performance of the listed companies. Practically, the opportunistic behavior of listed

companies leads to inefficiency of information on the stock market. Government regulation is a

tool used to minimize investor sentiment. The most anticipatory action possible is additional

information that ensures the guality of company management. Quality assurance of company

management can be interpreted by corporate governance (CG) convergence which includes five

important aspects such as Culture, Leadership, Alignment, Systems, and Structure (Drew et al.,
2020). Esqueda & O'Connor (2020) stated that CG quality is positively correlated with the

company's life cycle. Correa-Garcia et al. (2020) also proven that CG has implications for the

guality of sustainability reporting in Latin American business groups. In the end, we believe that

IC affects the risk of stock price crashes when IC disclosure involves company management

guality assurance indicated by CG convergence. It can be measured by adopting a corporate

governance index of listed companies that focuses on four important aspects, including: 1. CEO

duality, 2. Size of the board of directors, 3. Managements 'holdings and 4. Block shareholders'
holding (Chen et al., 2007).

BAB-16. Conclusions and implications

a. Conclusions

This study examines the effect of intellectual capital components on stock price crash risk
by using firm performance as an intervening variable. This research is a quantitative study
using secondary data on annual reports published by the IDX (Indonesia Stock Exchange) and
stock price data published by Yahoo Finance. Intellectual capital variables are measured by
the Value added Intellectual capital (VAIC) method written by Pulic (1998) and stock price
crash risk variables are measured by NCSKEW developed by Chen et al. (2017). Data is



processed using the path analysis method to determine the direct effect and indirectly from
each of the interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant relationship
to firm performance but partially the VAHU does not have a significant effect like STVA and
VACA. Capital employed has the biggest influence on firm performance. The findings state
that the three intellectual capital variables do not have a significant direct or indirect

relationship with stock price crash risk. This finding supports our exploration results which

indicate that IC disclosure needs to consider the convergence of corporate governance in order

to reveal the quality of company management.Fhe-findings-show-thatenrhancing-inteHectual

b. Implications

This study provides a new knowledge that Intellectual Capital (IC) disclosure in the stock

market needs to consider corporate governance (CG) convergence as an additional measure.

Future studies can implement the CG index developed by Chen et al. (2007) to measure IC in

listed companies. Thus, IC will promote the efficiency of information on the stock market

which is very helpful for investors in purchasing decisions.
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Does Intellectual Capital Have Any Influence on Stock Price Crash Risk?

ABSTRACT

Purpose
This study.1; aims to explore the influence between intellectual capital and the risk of stock price
crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of the efficiency of intellectual capital on stock price
crash risk using a sample size of 152 companies listed on the Indonesia Stock Exchange .2during
2018. To test the research hypotheses, regression analysis and path analysis were applied. In
addition, the researchers added exploration to several studies to strengthen the results of this
study. .3

Findings

Our findings indicate that investors' optimistic (pessimistic) sentiment regarding stock price
volatility has obscured aspects of the financial performance of listed companies. This finding
implies that investor sentiment has dominated itsi.4) influence on stock price crash risk so that the
aspects of intellectual capital are obscured.

Originality / value

This research provides new information that intellectual capital disclosure in the stock market
needs to include knowledge of the volatility of stock prices in order to reveal stock price crash
risk.

Key word: Intellectual capital, stock price crash risk, firm performance, disclosure, social
capital, corporate governance convergence

6.7. Introduction

Companies nowadays are being replaced with a knowledge-based, fast-changing, and
technology-intensive economy, including in Indonesia. Most companies use technology to
enhance the efficiency of company activities and depress expenses incurred. In this modern
economy, for many firms, the most important and essential asset is intellectual capital (IC), in
sharp contrast to times when physical capital was the power of companies. Previous studies have

shown that company value and capability are often based on the intangible IC that it possesses



(Berzkalne and Zelgalve, 2014; Huang and Huang, 2020(.s)). Liu and Jiang (2020) have also proven
that 1C has a positive impact on business progress, such as increasing brand equity and social
networking. In addition, IC provides various positive benefits for companies such as employees’
job satisfaction and retention (Longo and Mura, 2011), increasing business innovation (Ornek and
Ayas, 2015; Adesina, 2019), increasing the relevance of accounting information (Hayati et al.,
2015), and cost efficiency (Martinez et al., 2020). In this study, we propose that the application of
IC in the company is expected to reduce risk on stock price crashes..s]

The purpose of this study is to find out the relationship between efficiency of IC and stock
price crash risk in the future by using firm performance as the mediating variable. Clarke et al.
(2011) stated that IC has a positive influence on firm performance, which is characterized by three
components of IC efficiency (ICE): human capital efficiency (HCE), structural capital efficiency
(SCE), and capital employed efficiency (CEE). These factors could be a good indicator for
company shareholders because a company with good ICE indicates that they have been using their
resources efficiently. Several studies have proven that IC reflects good competence, skills, and
knowledge, which can improve financial performance and increase stock returns (Lentjushenkova
and Lapina, 2014; Zhou and Pan, 2018). Thus, the company can disclose information in
accordance with the needs of the shareholders.

Based on a Taiwanese study by Chen et al. (2005), this study uses the quantitative measure,
value added intellectual coefficient (VAIC), developed by Pulic (1998) as a measure of ICE. Data
is collected for firms listed on the Indonesia Stock Exchange (IDX) in 2018. We used path analysis
to determine whether there is any relation between IC, firm performance, and stock price crash
risk. Prior VAIC studies have investigated the direct relationship between IC and performance, but
there is no research on the relationship between IC and stock price crash risk. This study
contributes to the literature by bridging this gap in the knowledge, that is, the relationship between
IC and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main empirical

results. Section 5 discusses the findings. Section 6 concludes the paper.

7-8. Literature Review and Hypothesis

a. Strengths and Weaknesses of Measuring Intellectual Capital



Basically, IC is measured by various elements such as human capital, physical capital,
structural capital, social capital, and relational capital. However, previous studies have shown
that there are several drawbacks to IC measurement. Adesina (2019) measured IC with three
components, namely human capital, physical capital, and structural capital; however, only
human capital is positively related to all the three efficiencies (technical, allocative, and cost).
Castillo et al. (2019) proved that capabilities of human resources are relevant for these
organizations, as well as the internal processes and relationships with customers. On the issue
of environmental protection, Yong et al. (2019) revealed that green human capital and green
relational capital were influenced by green human resource management, but green structural
capital was not significantly related to green human resource management. Yusoff et al.
(2019) also revealed that green human capital does not have a positive relationship with
business sustainability.

Although IC possesses weaknesses, its advantages have been demonstrated in several
previous studiest.7;. Barrena-Martinez et al. (2020) proved that the three components of IC
(relational capital, human capital, and structural capital) positively affect open innovation
performance. Salvi et al. (2020) suggested a significantly positive relationship between all
three components of IC rgland firm value, generating multiple implications for reporting
entities, investors, regulators, and managers. Mahmood and Mubarik (2020) showed that
specific policies aimed at developing the IC of a firm, which in turn can enable a firm to
maintain a balance between innovation and market exploitation activities. Yusliza et al. (2020)
indicated the contribution of green IC to be an intangible resource for organizations in
achieving sustainable performance, providing a competitive advantage for future
researchersi.a). Dubic et al. (2021) revealed that the intellectual agility of employees positively
influences the innovativeness of micro and small businesses, but this effect is strongly
mediated through entrepreneurial leadership, meaning that human capital has an important
role in business innovation. This study will explore the efficiency of 1C using three measures

(human capital, structural capital, and capital employed).

b. The Determinant of Information Efficiency
Internationally, the efficiency of share price information is influenced by investors’

understanding of the long-term relationship between stock market volatility and the



uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France
also shows that stock exchanges find it difficult to maintain the efficiency of stock information
during global macroeconomic events (Boya, 2019). Hu et al. (2020) revealed that board
reforms reduce crash risk by improving financial transparency and enhancing investment
efficiency. In Indonesia, sub-optimal financial positions play a role in corporate share
repurchase decisions, while the enactment of the regulations has a significant effect on firms
undertaking share repurchase programs (Moin et al., 2020). In China, regulations that promote
the efficiency of share prices also play an important role in controlling stock prices (He and
Fang, 2019). Thus, external factors, namely the ability of investors to analyze stock price
volatility, macroeconomic events, financial transparency, and government regulations, play a
greater role in controlling the risk of stock price crashes, while IC does not play an important
role in controlling stock prices.

Luo and Zang (2020) have proven that economic policy uncertainty is significantly and
positively associated with aggregated stock price crash risk at the market level. Meanwhile,
Wen et al. (2019) revealed that higher quality auditing can mitigate the impact of retail
investor attention on firms’ future crash risk. Lee at al. (2020) revealed that a supplier firm
with a concentrated customer base experiences a higher crash risk, which is attenuated by
lower switching costs and accentuated when the degree of information asymmetry is high..1o
Another study shows that Chinese investor sentiment also affects stock price volatility (Li,
2019). Likewise, Ma et al. (2020) suggest that exposure to an undiversified corporate customer
base can have a negative bearing on a firm’s crash risk. The five studies indicate that economic
policy, investor sentiment, and audit quality have a significant effect on the risk of stock price

crashes.

c. Intellectual Capital Efficiency

IC represents a company’s intangible knowledge assets in the form of information and
knowledge resources (Kitts et al., 2001). Several studies have revealed that ICE can improve
the performance of companies (see e.g., Clarke et al., 2011; Gogan et al., 2016; Asiaei and
Jusoh, 2017; Mustapha and Abdelheq, 2018; McDowell, 2018; Sardo et al., 2018; Huang and
Huang, 2020). Investors are quite interested in buying shares when the company has



implemented ICE. Lin et al. (2015) and Ozkan et al. (2017) show that the greater the ICE, the
more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which, if invested efficiently, can strengthen the company’s position, helping it gain
competitive advantage. This means that HCE represents a selection of superior IC to be
employed in the company’s business. Meanwhile, Asiaei et al. (2018) have proven that there
is a significant positive relationship between HCE levels and the use of a balanced
performance measurement system. DZenopoljac et al. (2016) also revealed that HCE has a
direct positive impact on the financial performance of companies. Therefore, companies that
have a higher HCE are more likely to have a higher return on equity (ROE), a higher ROA, a
higher ROIC(.115, and tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize the overall business performance. IC plays a central role
in determining the structural capital model used in companies. Gogan et al. (2015) posit that
determining the right model in structural capital is essential to obtain a competitive advantage
in the market. This study indicates that IC plays an important role in determining efficient
structural capital so that the organization’s desire to be competitive in the market can be
achieved. In addition, Ciprian et al. (2012) explained that IC is not sufficient to determine the
accuracy of structural capital sizes; it is necessary to complement positions on intangible
assets that can help to determine company policies and decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
employed, meaning that CEE represents IC, which can perform accurate calculations in capital
investment in order to obtain optimal returns. March et al. (2017) explained that CEE plays
an important role in making investment decisions because accurate calculations are needed
regarding the fitness of operations and the financial performance of investments. Thus, ICE

plays an important role in investment decisions.

d. Intellectual Capital Efficiency Measurement Model on Stock Price Risk
Basically, the efficiency of ICE plays a role in the application of HCE, SCE, and CEE.
This study will examine the effect of ICE on stock price risk. In the testing process, we

combine the measurement model of the performance of intellectual potential in the knowledge



economy developed by Pulic (1998) and the calculation of the negative coefficient of firm-
specific daily returns (NCSKEW) developed by Chen et al. (2017). ICE is calculated using
three components, namely value-added human capital efficiency (VAHU), value-added
structural capital (STVA), and value-added capital employed (VACA). Meanwhile, stock
price risk is calculated using NCSKEW. More detailed calculations are explained in the
methods section.

Several studies have used this model, which shows mixed results as well. Hejazi et al.
(2016) found that increasing IC should increase firm value. Meanwhile, Kamukama and Sulait
(2017) showed a positive and significant relationship between human capital, relational
capital, and structural capital on competitive advantage. Another study .121shows that the three
sub-constructions of IC together have a positive and substantive relationship with business
performance (Huang and Liu, 2005; Sharabati et al., 2010). The three;.13] studies indicate that
innovation and creation play a dominant role in describing the latent constructs of IC. Based
on the discussion above, hypothesis (H1) is:

H1la: Human capital efficiency is positively related to firm performance

H1b: Structural capital efficiency is positively related to firm performance

Hlc: Capital employed efficiency is positively related to firm performance

Chen et al. (2005) have confirmed that investors place higher value on companies with
better ICE. Furthermore, Song (2015) has shown that the management tends to hide some
negative information and suddenly release negative information in the future if the company
has a higher level of accounting disclosure of IC. Dong and Zhang (2016) have also shown
that environmental control, information and communication, and monitoring components
significantly reduce the risk of accidents, while risk assessment and control activity
components do not show any relation to the risk of a stock price crash. Ben-Nasr and Ghouma
(2018) explained that employee welfare is also a factor that contributes to the risk of stock
price crashes. Further analysis shows that a strong corporate governance mechanism can
reduce the risk of rising stock price crashes in less unionized companies and that there is a
negative impact of union strength on the risk of stock price crashes (Liao and Ouyang, 2017).
Meanwhile, Anifowose et al. (2017) showed a positive relationship between IC as a whole

and the market capitalization value of a company. Some of these studies imply that IC can



reduce the risk of stock investment. Based on the above discussion, hypothesis (H2) is as
follows:

H2a: Human capital efficiency is negatively related to stock price crash risk

H2b: Structural capital efficiency is negatively related to stock price crash risk

H2c: Capital employed efficiency is negatively related to stock price crash risk

Bennett et al. (2020) explained that the management, directly or indirectly, learns from
its firm’s stock price, so that more informative stock prices should make the firm more
productive. This means that the informativeness of stock prices indicates that the company’s
performance is better. Martani et al. (2009) mentioned that a company’s financial performance
is shown by the profitability ratio, and the market value ratio significantly influences returns
in the company. Based on this, the following hypothesis (H3) can be formulated as:

H3: Firm performance is negatively related to stock price crash risk

IC owned by the company is expected to create added value so that it can improve
company performance. Good firm performance is an indicator that will be considered by
investors in making investment decisions. Cenciarelli et al. (2018) show that bankruptcy
prediction models that include IC have superior predictive capabilities over standard models.
Meanwhile, stock price crashes are very likely to occur if the organization’s internal controls
are ineffective. The effectiveness of internal control depends on the research and development
(R&D) conducted by the company. Zhou and Pan (2018) explained that companies that
develop IC require capital for R&D, so they are faced with financing constraints. This means
that ICE supports the effectiveness of internal control. In addition, the level of social trust also
plays a role in the risk of stock price crashes. According to Cao et al. (2016), social trust, as a
socioeconomic factor, is negatively correlated with accident risk. Companies in areas of high
social trust tend to hide bad news. The management tends to disclose more related information
to acquire investors. Thus, ICE is needed as a corporate strategy to increase information
transparency and financial performance, which will result in increasing investor confidence.
Based on the discussion above, we can hypothesize (H4) that:

H4a: Human capital efficiency is negatively related to stock price crash risk by using firm

performance as an intervening variable



H4b: Structural capital efficiency is negatively related to stock price crash risk by using
firm performance as an intervening variable
H4c: Capital employed efficiency is negatively related to stock price crash risk by using

firm performance as an intervening variable

8.9. Research Design

a. Sample

This study uses companies from various sectors as research objects and sample for the
research. The sample was collected from IDX’s risiannual report data for 2018. We also
obtained weekly stock data from Yahoo Finance. We then used the following selection
criteria: First, similar to Khan and Watts (2009), we required that total assets and book values
of equity for each firm be greater than zero. Second, to be included in the sample, a firm must
have at least 20 weekly returns for each fiscal year. We also excluded incomplete company
data and financial information. Finally, we obtained samples from 152 companies to apply to
the study.
b. Measurement of Independent Variables

Chen et al. (2005) argue that VAIC and its three components, HCE, SCE, and CEE,
represent the independent variables. In order to calculate VAIC, we have to know the amount
of HCE, SCE, and CEE. This can be expressed in Formula 1.

VAIC = HCE + SCE + CEE ....cooviieiceeeeceeesee e Formula 1

To measure VAIC, we need value added (VA) to be calculated. In its simplest form, VA
is the difference between output and input. Output represents net sales revenues and input
contains all the expenses incurred in earning the sales revenues except labor costs, which are
considered to be a value-creating entity (Tan et al., 2008). This VA is also defined as the net
value created by firms during the year (Chen et al., 2005). VA can be calculated using Formula
2.

VAZS-B=NI+T+DP+1T+W e Formula 2

Notes : S is sales; B is cost of goods sold; NI is net income after tax; T is taxes; DP is

depreciation; 1 is interest expense; and W is employee wages and salaries.

iv.  Human Capital Efficiency



Human capital factors consist of skills, knowledge, productivity, competence,
and all aspects that pertain to an employee in the work place. HCE can be calculated
using a calculation developed by Pulic (1998), where HCE is calculated using the
formula VAHU. VAHU calculations can be seen in Formula 3.

VAHU = VAIHC ..o Formula 3
v.  Structural Capital Efficiency

Structural capital is an element in IC and consists of organizational networks,
patents, strategy, and brand names. Based on Pulic (1998), we calculated SCE as in
Formula 4. Meanwhile, SCE is calculated using STVA as in Formula 5.

SC = VA —HC e Formula 4
STVA SSC VA s Formula 5

SCE is the dollar of SC within the firm, for every dollar of VA, and as HCE
increases, SCE increases. If the efficiency measures for both HCE and SCE were
calculated with VA as the numerator, a logical inconsistency would remain (Pulic,
1998).

vi.  Capital Employed Efficiency

CEE is the efficiency that SCE and HCE fail to capture. Pulic (1998) argues
that IC cannot create value on its own, and so it must be combined with capital
(physical and financial) employed (CE). CEE shows how much VA is created by a
dollar spent on CE. We could calculate CE as the total assets minus intangible assets
and CEE is defined as VACA. VACA calculations can be seen in Formula 6.
VACA = VA T CE .ttt Formula 6

c. Measurement of Dependent Variable
The risk of stock price crash is the risk of a significant stock price decline after the price
had soared (Kim and Zhang, 2016). This variable was developed using a model developed by
Chen et al. (2017), which can be seen in Formula 7.
— [n(n-1)3/2 TF_1WiTt- Wit)®]
(=1 (-2)(EF=;(WiT,e— Wi )2)3/?]

Notes: Wiris the company s weekly specific stock returns for T weeks in year t, 4, t is the

NCSKEW =

.............................. Formula 7

average weekly return of the company ’s specific stock for year t and n is the number



of weeks for year t. The larger NCSKEW represents a greater negative slope rate of

return, which means a greater risk of stock price crashes that can occur.

d. Measurement of Intervening Variable
This study uses firm performance as the intervening variable. We use ROE to analyze

firm performance. We calculate this ratio with Formula 8.

Earning after tax

RO E = o e e —— Formula 8

Equity
e. Empirical Models
This study uses path analysis that produce two model regressions to test our hypotheses.

Model |

ROE = a + B1VAHU + B2 STVA + B3 VACA + B4 SIZE — p

Model 11

NCSKEW = a — 1 STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -

Notes: ROE is the ratio for measuring firm performance, NCSKEW is the negative coefficient
of firm-specific daily returns as a proxy for stock price crash risk, VAHU is value-
added human capital, STVA is value-added structural capital, VACA is value-added

capital employed, and SIZE is firm size as the control variable in this study.

9.10. Results

a. Normality Test

Table 1 shows the significance value of Asymp. The Sig (2-tailed) is 0.200. The value is
greater than 0.1. According to the basis of decision making in the Kolmogorov-Smirnov
normalityr.1s) test above, it can be concluded that the data is normally distributed so that the
assumptions or statements of normality in the regression model have been fulfilled for the data
above.

Tablel. Normal Probability Test Result
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual
N 152
Mean 0.000
Std. Deviation 0.924

Normal Parameters P



Absolute 0.059
Most Extreme Differences Positive 0.037

Negative -0.059
Test Statistic 0.059
Asymp. Sig. (2-tailed) 0.200%¢
Notes:

a. Test distribution is Normal
b. Calculated from data

c. Lilliefors Significance Correction
d. This is a lower bound of the true significance

b. Multicollinearity Test

The basis for decision making from the multicollinearity test is the value of tolerance and

VIFi.16). Based on the output table, it is known that the tolerance value of each variable is

greater than 0.1. While the VIF value for each variable is less than 10. Then, according to the

basis for the multicollinearity test decision making, we can conclude that there are no

symptoms of multicollinearity in the regression model. Table 2 shows the results of the

multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079 0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)

c. Heteroskedasticity Test



Based on Figure 1, we know that data dots spread above and below or around the number
0. We can then see that the dots are not just clustered above or below. The distribution of data
points does not form a wavy pattern, widening then narrowing and then widening again. We
can also see that the dots do not make a certain pattern. According to the analyses, we can
conclude that there is no heteroscedasticity problem; so a good and ideal regression model can
be fulfilled.

d. Path Analysis

In Table 3, Model 1 shows that the STVA and VACA coefficients have a significant
positive effect on ROE at a significance level of 1% with a significance value of 0.015 and
0.000, respectively. While, based on Table 2, there is no significant relationship between
VAHU and ROE at the 1% significance level; so we can conclude that H1(a) is rejected. Based
on a beta test, VACA is the variable that most influences changes in ROE. The value of Sig.
F-statistics shows that at a significance level of 1%, VAHU, VACA, and STVA
simultaneously influence ROE. This result is a strong indicator that there is a relationship
between IC and firm performance, thus supporting H1(b) and H1(c). That is, if a firm can use

its IC more efficiently in one year, this can lead to a performance increase in the same year.

Figure 1. Heteroskedasticity Test Result
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Dependent Variable: NCSKEW
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In Table 3, Model 2 shows that all of the components of IC do not have any significant
relationship with stock price crash risk at the 1% significance level. From Table 2(.17 we also
know that ROE does not have any significant influence on stock price crash risk. Furthermore,
we use Model 1 and Model 2 for path analysis. After acquiring the numbers from Table 2, we
calculated the indirect effect by multiplying the effect of the IC component with ROE and
then ROE with stock price crash risk. Based on Table 2 and the path analysis calculation,
VAHU has a direct effect on stock price crash risk of 0.103 while the indirect effect of VAHU
on stock price crash risk through ROE is 0.000399. STVA has a direct effect on the risk of a
stock price crash of 0.025 while STVA has an indirect effect on the risk of a stock price crash
of 0.005922. Furthermore, the VACA component has a direct effect of 0.117 and an indirect
effect of 0.01264 on the risk of stock price crashes. According to the principle of path analysis,
if the indirect effect is greater than the direct effect, then it means there is a significant
relationship in the indirect relationship between variables. We can conclude from the data that
VAHU, STVA, and VACA do not have any significant relationship with stock price crash risk
either directly or indirectly through firm performance.

Table 3. Results of the Regression Model



Dependent Variable: ROE Dependent Variable: NCSKEW
Predicted Sign Model 1 Predicted Sign Model 2

0.001 -0.062
VAHU + (0.005) - (0.096)
STVA + (0.052) - (0.952)
0.404* 0.958
VACA + (0.037) - (0.891)
0.010* 0.123
SIZE (Control) + (0.002) - (0.043)
-0.271
ROE (Intervening) - (1.481)
-0.340 -4.074
Constant (0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074%**
N 152 152

Note: This table presents the correlation coefficient number (), while the number within
parentheses is the standard error. *, **, and *** indicate significance at the levels 1%, 5%, and
10%, respectively.

10:11. Discussion

Several studies show that IC plays an important role in improving sustainable company
performance and business progress (see e.g., Castillo et al., 2019; Lee and Lin, 2019; Oppong and
Pattanayak, 2019; Secundo et al., 2020). However, the test results in this study prove that IC has
no effect on stock crash risk on the IDX. In addition, other results show that the company’s
performance, as represented by ROE, also has no effect on stock price crash risk. We find that
information inefficiency results in general distrust of stock markets in developing countries (Yang
et al., 2019). Information inefficiency is a global problem that always exists in the stock market,
although more prevalent in developing countries than developed countries (Boya, 2019; Bartram
and Grinblatt, 2021). Meanwhile, Al-Yahyaee et al. (2020) explain that high liquidity that is not
balanced with low volatility will weaken information efficiency in the stock market. This indicates
that a company’s financial performance appears to be no longer considered in the share purchase

decision.



Investors’ optimistic (pessimistic) sentiment toward stock prices seems to dominate its
raglinfluence on the operation of the stock market. The sentiment index built on social media has
been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The optimistic
(pessimistic) sentiment of Internet search-based investors can also influence premium value in the
United States stock market (Teti el al., 2020; Klemola, 2020). Meanwhile, Ni et al. (2019) reveal
that the fluctuation of stock prices is more sensitive to the intraday sentiment of individuals. Chau
et al. (2016) explain that sentiment-induced buying and selling is an important determinant of stock
price variation. Based on explanations from various studies, we believe that investors’ optimistic
(pessimistic) sentiment toward stock price volatility dominates its riginfluence on buying or
selling decisions, so that the financial performance aspects of listed companies are obscured in the

stock market.

11.12. Conclusions and Implications
a. Conclusions

This study examines the effect of IC components on stock price crash risk by using firm
performance as an intervening variable. This research is a quantitative study using secondary
data on annual reports published by the IDX and stock price data published by Yahoo Finance.
IC variables are measured by the VAIC method written by Pulic (1998) and stock price crash
risk variables are measured by NCSKEW developed by Chen et al. (2017). Data was processed
using the path analysis method to determine the direct effect and indirect effect from each of
the interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant relationship
to firm performance; however, partially, VAHU does not have a significant effect like STVA
and VACA. Capital employed has the biggest influence on firm performance. The results state
that the three IC variables do not have a significant direct or indirect relationship with stock
price crash risk. This result is in line with several previous studies. So far, the optimistic
(pessimistic) sentiment of investors regarding the volatility of share prices has obscured
aspects of the financial performance of listed companies. We conclude that investor sentiment
has dominated itsi20) influence on stock price crash risk so that the IC aspect has become
obscured.

b. Implications



So far, research on IC has been discussed in 700 articles written by leading authors at
various universities (Dubic et al., 2020). However, there is no research that discusses I1C
disclosure on the stock market. This research provides an understanding that the stock market
is driven by the optimistic (pessimistic) sentiment of investors. This fact implies that IC
disclosure, which is proxied by the company’s financial performance, becomes obscured,
while investors prefer to analyze the volatility of stock prices as a parameter in buying or
selling decisions. In future research, it is necessary to modify the measurement of the
intellectual property associated with knowledge of stock price volatility.

Basically, the ability and knowledge for compiling a stock portfolio that reveals specific
information about the company is needed to increase shareholders’ confidence (Chance and
Yang, 2007). Meanwhile, specific information about the company will produce idiosyncratic
volatility, which is the best predictor of stock returns and is proven to have a positive impact
on investors’ heterogeneous beliefs (Kongsilp and Mateus, 2017; He et al., 2020). Zhan (2019)
argues that there was a positive relationship between synchronization of stock price
movements and stronger stock market volatility for emerging markets during the financial
crisis from June 2007 to December 2008. As regards practical application, IC represents the
knowledge and ability for preparing a stock portfolio that contains company-specific

information, which is needed to minimize stock price crash risk.
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ABSTRACT

Purpose
This studyi.21) aims to explore the influence between intellectual capital and the risk of stock price
crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of the efficiency of intellectual capital on stock price
crash risk using a sample size of 152 companies listed on the Indonesia Stock Exchange (.221during
2018. To test the research hypotheses, regression analysis and path analysis were applied. In
addition, the researchers added exploration to several studies to strengthen the results of this
study. .23)

Findings

Our findings indicate that investors' optimistic (pessimistic) sentiment regarding stock price
volatility has obscured aspects of the financial performance of listed companies. This finding
implies that investor sentiment has dominated its;.24) influence on stock price crash risk so that the
aspects of intellectual capital are obscured.

Originality / value

This research provides new information that intellectual capital disclosure in the stock market
needs to include knowledge of the volatility of stock prices in order to reveal stock price crash
risk.

Key word: Intellectual capital, stock price crash risk, firm performance, disclosure, social
capital, corporate governance convergence

1. Introduction

Companies nowadays are being replaced with a knowledge-based, fast-changing, and
technology-intensive economy, including in Indonesia. Most companies use technology to
enhance the efficiency of company activities and depress expenses incurred. In this modern
economy, for many firms, the most important and essential asset is intellectual capital (IC), in
sharp contrast to times when physical capital was the power of companies. Previous studies have

shown that company value and capability are often based on the intangible IC that it possesses



(Berzkalne and Zelgalve, 2014; Huang and Huang, 2020i.251). Liu and Jiang (2020) have also
proven that IC has a positive impact on business progress, such as increasing brand equity and
social networking. In addition, IC provides various positive benefits for companies such as
employees’ job satisfaction and retention (Longo and Mura, 2011), increasing business innovation
(Ornek and Ayas, 2015; Adesina, 2019), increasing the relevance of accounting information
(Hayati et al., 2015), and cost efficiency (Martinez et al., 2020). In this study, we propose that the
application of IC in the company is expected to reduce risk on stock price crashes.r.26]

The purpose of this study is to find out the relationship between efficiency of IC and stock
price crash risk in the future by using firm performance as the mediating variable. Clarke et al.
(2011) stated that IC has a positive influence on firm performance, which is characterized by three
components of IC efficiency (ICE): human capital efficiency (HCE), structural capital efficiency
(SCE), and capital employed efficiency (CEE). These factors could be a good indicator for
company shareholders because a company with good ICE indicates that they have been using their
resources efficiently. Several studies have proven that IC reflects good competence, skills, and
knowledge, which can improve financial performance and increase stock returns (Lentjushenkova
and Lapina, 2014; Zhou and Pan, 2018). Thus, the company can disclose information in
accordance with the needs of the shareholders.

Based on a Taiwanese study by Chen et al. (2005), this study uses the quantitative measure,
value added intellectual coefficient (VAIC), developed by Pulic (1998) as a measure of ICE. Data
is collected for firms listed on the Indonesia Stock Exchange (IDX) in 2018. We used path analysis
to determine whether there is any relation between IC, firm performance, and stock price crash
risk. Prior VAIC studies have investigated the direct relationship between IC and performance, but
there is no research on the relationship between IC and stock price crash risk. This study
contributes to the literature by bridging this gap in the knowledge, that is, the relationship between
IC and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main empirical

results. Section 5 discusses the findings. Section 6 concludes the paper.

2. Literature Review and Hypothesis

a. Strengths and Weaknesses of Measuring Intellectual Capital



Basically, IC is measured by various elements such as human capital, physical capital,
structural capital, social capital, and relational capital. However, previous studies have shown
that there are several drawbacks to IC measurement. Adesina (2019) measured IC with three
components, namely human capital, physical capital, and structural capital; however, only
human capital is positively related to all the three efficiencies (technical, allocative, and cost).
Castillo et al. (2019) proved that capabilities of human resources are relevant for these
organizations, as well as the internal processes and relationships with customers. On the issue
of environmental protection, Yong et al. (2019) revealed that green human capital and green
relational capital were influenced by green human resource management, but green structural
capital was not significantly related to green human resource management. Yusoff et al.
(2019) also revealed that green human capital does not have a positive relationship with
business sustainability.

Although IC possesses weaknesses, its advantages have been demonstrated in several
previous studiesi.271. Barrena-Martinez et al. (2020) proved that the three components of I1C
(relational capital, human capital, and structural capital) positively affect open innovation
performance. Salvi et al. (2020) suggested a significantly positive relationship between all
three components of IC 2giand firm value, generating multiple implications for reporting
entities, investors, regulators, and managers. Mahmood and Mubarik (2020) showed that
specific policies aimed at developing the IC of a firm, which in turn can enable a firm to
maintain a balance between innovation and market exploitation activities. Yusliza et al. (2020)
indicated the contribution of green IC to be an intangible resource for organizations in
achieving sustainable performance, providing a competitive advantage for future
researchersi.2g). Dubic et al. (2021) revealed that the intellectual agility of employees positively
influences the innovativeness of micro and small businesses, but this effect is strongly
mediated through entrepreneurial leadership, meaning that human capital has an important
role in business innovation. This study will explore the efficiency of IC using three measures

(human capital, structural capital, and capital employed).

b. The Determinant of Information Efficiency
Internationally, the efficiency of share price information is influenced by investors’

understanding of the long-term relationship between stock market volatility and the



uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France
also shows that stock exchanges find it difficult to maintain the efficiency of stock information
during global macroeconomic events (Boya, 2019). Hu et al. (2020) revealed that board
reforms reduce crash risk by improving financial transparency and enhancing investment
efficiency. In Indonesia, sub-optimal financial positions play a role in corporate share
repurchase decisions, while the enactment of the regulations has a significant effect on firms
undertaking share repurchase programs (Moin et al., 2020). In China, regulations that promote
the efficiency of share prices also play an important role in controlling stock prices (He and
Fang, 2019). Thus, external factors, namely the ability of investors to analyze stock price
volatility, macroeconomic events, financial transparency, and government regulations, play a
greater role in controlling the risk of stock price crashes, while IC does not play an important
role in controlling stock prices.

Luo and Zang (2020) have proven that economic policy uncertainty is significantly and
positively associated with aggregated stock price crash risk at the market level. Meanwhile,
Wen et al. (2019) revealed that higher quality auditing can mitigate the impact of retail
investor attention on firms’ future crash risk. Lee at al. (2020) revealed that a supplier firm
with a concentrated customer base experiences a higher crash risk, which is attenuated by
lower switching costs and accentuated when the degree of information asymmetry is high. 3o
Another study shows that Chinese investor sentiment also affects stock price volatility (Li,
2019). Likewise, Ma et al. (2020) suggest that exposure to an undiversified corporate customer
base can have a negative bearing on a firm’s crash risk. The five studies indicate that economic
policy, investor sentiment, and audit quality have a significant effect on the risk of stock price

crashes.

c. Intellectual Capital Efficiency

IC represents a company’s intangible knowledge assets in the form of information and
knowledge resources (Kitts et al., 2001). Several studies have revealed that ICE can improve
the performance of companies (see e.g., Clarke et al., 2011; Gogan et al., 2016; Asiaei and
Jusoh, 2017; Mustapha and Abdelheq, 2018; McDowell, 2018; Sardo et al., 2018; Huang and
Huang, 2020). Investors are quite interested in buying shares when the company has



implemented ICE. Lin et al. (2015) and Ozkan et al. (2017) show that the greater the ICE, the
more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which, if invested efficiently, can strengthen the company’s position, helping it gain
competitive advantage. This means that HCE represents a selection of superior I1C to be
employed in the company’s business. Meanwhile, Asiaei et al. (2018) have proven that there
is a significant positive relationship between HCE levels and the use of a balanced
performance measurement system. DZenopoljac et al. (2016) also revealed that HCE has a
direct positive impact on the financial performance of companies. Therefore, companies that
have a higher HCE are more likely to have a higher return on equity (ROE), a higher ROA, a
higher ROIC315, and tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize the overall business performance. IC plays a central role
in determining the structural capital model used in companies. Gogan et al. (2015) posit that
determining the right model in structural capital is essential to obtain a competitive advantage
in the market. This study indicates that IC plays an important role in determining efficient
structural capital so that the organization’s desire to be competitive in the market can be
achieved. In addition, Ciprian et al. (2012) explained that IC is not sufficient to determine the
accuracy of structural capital sizes; it is necessary to complement positions on intangible
assets that can help to determine company policies and decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
employed, meaning that CEE represents IC, which can perform accurate calculations in capital
investment in order to obtain optimal returns. Mgrch et al. (2017) explained that CEE plays
an important role in making investment decisions because accurate calculations are needed
regarding the fitness of operations and the financial performance of investments. Thus, ICE

plays an important role in investment decisions.

d. Intellectual Capital Efficiency Measurement Model on Stock Price Risk
Basically, the efficiency of ICE plays a role in the application of HCE, SCE, and CEE.
This study will examine the effect of ICE on stock price risk. In the testing process, we

combine the measurement model of the performance of intellectual potential in the knowledge



economy developed by Pulic (1998) and the calculation of the negative coefficient of firm-
specific daily returns (NCSKEW) developed by Chen et al. (2017). ICE is calculated using
three components, namely value-added human capital efficiency (VAHU), value-added
structural capital (STVA), and value-added capital employed (VACA). Meanwhile, stock
price risk is calculated using NCSKEW. More detailed calculations are explained in the
methods section.

Several studies have used this model, which shows mixed results as well. Hejazi et al.
(2016) found that increasing IC should increase firm value. Meanwhile, Kamukama and Sulait
(2017) showed a positive and significant relationship between human capital, relational
capital, and structural capital on competitive advantage. Another study 321shows that the three
sub-constructions of IC together have a positive and substantive relationship with business
performance (Huang and Liu, 2005; Sharabati et al., 2010). The threes3) studies indicate that
innovation and creation play a dominant role in describing the latent constructs of IC. Based
on the discussion above, hypothesis (H1) is:

Hla: Human capital efficiency is positively related to firm performance

H1b: Structural capital efficiency is positively related to firm performance

H1c: Capital employed efficiency is positively related to firm performance

Chen et al. (2005) have confirmed that investors place higher value on companies with
better ICE. Furthermore, Song (2015) has shown that the management tends to hide some
negative information and suddenly release negative information in the future if the company
has a higher level of accounting disclosure of IC. Dong and Zhang (2016) have also shown
that environmental control, information and communication, and monitoring components
significantly reduce the risk of accidents, while risk assessment and control activity
components do not show any relation to the risk of a stock price crash. Ben-Nasr and Ghouma
(2018) explained that employee welfare is also a factor that contributes to the risk of stock
price crashes. Further analysis shows that a strong corporate governance mechanism can
reduce the risk of rising stock price crashes in less unionized companies and that there is a
negative impact of union strength on the risk of stock price crashes (Liao and Ouyang, 2017).
Meanwhile, Anifowose et al. (2017) showed a positive relationship between IC as a whole

and the market capitalization value of a company. Some of these studies imply that IC can



reduce the risk of stock investment. Based on the above discussion, hypothesis (H2) is as
follows:

H2a: Human capital efficiency is negatively related to stock price crash risk

H2b: Structural capital efficiency is negatively related to stock price crash risk

H2c: Capital employed efficiency is negatively related to stock price crash risk

Bennett et al. (2020) explained that the management, directly or indirectly, learns from
its firm’s stock price, so that more informative stock prices should make the firm more
productive. This means that the informativeness of stock prices indicates that the company’s
performance is better. Martani et al. (2009) mentioned that a company’s financial performance
is shown by the profitability ratio, and the market value ratio significantly influences returns
in the company. Based on this, the following hypothesis (H3) can be formulated as:

H3: Firm performance is negatively related to stock price crash risk

IC owned by the company is expected to create added value so that it can improve
company performance. Good firm performance is an indicator that will be considered by
investors in making investment decisions. Cenciarelli et al. (2018) show that bankruptcy
prediction models that include IC have superior predictive capabilities over standard models.
Meanwhile, stock price crashes are very likely to occur if the organization’s internal controls
are ineffective. The effectiveness of internal control depends on the research and development
(R&D) conducted by the company. Zhou and Pan (2018) explained that companies that
develop IC require capital for R&D, so they are faced with financing constraints. This means
that ICE supports the effectiveness of internal control. In addition, the level of social trust also
plays a role in the risk of stock price crashes. According to Cao et al. (2016), social trust, as a
socioeconomic factor, is negatively correlated with accident risk. Companies in areas of high
social trust tend to hide bad news. The management tends to disclose more related information
to acquire investors. Thus, ICE is needed as a corporate strategy to increase information
transparency and financial performance, which will result in increasing investor confidence.
Based on the discussion above, we can hypothesize (H4) that:

H4a: Human capital efficiency is negatively related to stock price crash risk by using firm

performance as an intervening variable



H4b: Structural capital efficiency is negatively related to stock price crash risk by using
firm performance as an intervening variable
H4c: Capital employed efficiency is negatively related to stock price crash risk by using

firm performance as an intervening variable

Research Design
a. Sample

This study uses companies from various sectors as research objects and sample for the
research. The sample was collected from IDX’s r3sjannual report data for 2018. We also
obtained weekly stock data from Yahoo Finance. We then used the following selection
criteria: First, similar to Khan and Watts (2009), we required that total assets and book values
of equity for each firm be greater than zero. Second, to be included in the sample, a firm must
have at least 20 weekly returns for each fiscal year. We also excluded incomplete company
data and financial information. Finally, we obtained samples from 152 companies to apply to
the study.
b. Measurement of Independent Variables

Chen et al. (2005) argue that VAIC and its three components, HCE, SCE, and CEE,
represent the independent variables. In order to calculate VAIC, we have to know the amount
of HCE, SCE, and CEE. This can be expressed in Formula 1.

VAIC = HCE + SCE + CEE ..ottt Formula 1

To measure VAIC, we need value added (VA) to be calculated. In its simplest form, VA
is the difference between output and input. Output represents net sales revenues and input
contains all the expenses incurred in earning the sales revenues except labor costs, which are
considered to be a value-creating entity (Tan et al., 2008). This VA is also defined as the net
value created by firms during the year (Chen et al., 2005). VA can be calculated using Formula
2.

VAZS-B=NI+T+HDP+T+W i Formula 2

Notes : S is sales; B is cost of goods sold; NI is net income after tax; T is taxes; DP is

depreciation; | is interest expense; and W is employee wages and salaries.

i.  Human Capital Efficiency



Human capital factors consist of skills, knowledge, productivity, competence,
and all aspects that pertain to an employee in the work place. HCE can be calculated
using a calculation developed by Pulic (1998), where HCE is calculated using the
formula VAHU. VAHU calculations can be seen in Formula 3.

VAHU = VAIHC ..o Formula 3
ii.  Structural Capital Efficiency

Structural capital is an element in IC and consists of organizational networks,
patents, strategy, and brand names. Based on Pulic (1998), we calculated SCE as in
Formula 4. Meanwhile, SCE is calculated using STVA as in Formula 5.

SC = VA —HC s Formula 4
STVA S SC VA e Formula 5

SCE is the dollar of SC within the firm, for every dollar of VA, and as HCE
increases, SCE increases. If the efficiency measures for both HCE and SCE were
calculated with VA as the numerator, a logical inconsistency would remain (Pulic,
1998).

iii.  Capital Employed Efficiency

CEE is the efficiency that SCE and HCE fail to capture. Pulic (1998) argues
that IC cannot create value on its own, and so it must be combined with capital
(physical and financial) employed (CE). CEE shows how much VA is created by a
dollar spent on CE. We could calculate CE as the total assets minus intangible assets
and CEE is defined as VACA. VACA calculations can be seen in Formula 6.
VACA = VA T CEueeee ettt s Formula 6

c. Measurement of Dependent Variable
The risk of stock price crash is the risk of a significant stock price decline after the price
had soared (Kim and Zhang, 2016). This variable was developed using a model developed by
Chen et al. (2017), which can be seen in Formula 7.
— [n(n-1)3/2 TF_1WiTt- Wit)®]
(=1 (-2)(EF=;(WiT,e— Wi )2)3/?]

Notes: Wirtis the company’s weekly specific stock returns for T weeks in year t, m, tis the

NCSKEW =

.............................. Formula 7

average weekly return of the company’s specific stock for year t and n is the number



of weeks for year t. The larger NCSKEW represents a greater negative slope rate of

return, which means a greater risk of stock price crashes that can occur.

d. Measurement of Intervening Variable
This study uses firm performance as the intervening variable. We use ROE to analyze

firm performance. We calculate this ratio with Formula 8.

Earning after ta
ROE = S oo e e e ettt e et e e e e et e e Formula 8
Equity

e. Empirical Models
This study uses path analysis that produce two model regressions to test our hypotheses.

Model |

ROE = a + B1VAHU + B2 STVA + B3 VACA + B4 SIZE — p

Model 11

NCSKEW = a — B1 STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -

Notes: ROE is the ratio for measuring firm performance, NCSKEW is the negative coefficient
of firm-specific daily returns as a proxy for stock price crash risk, VAHU is value-
added human capital, STVA is value-added structural capital, VACA is value-added

capital employed, and SIZE is firm size as the control variable in this study.

Results
a. Normality Test

Table 1 shows the significance value of Asymp. The Sig (2-tailed) is 0.200. The value is
greater than 0.1. According to the basis of decision making in the Kolmogorov-Smirnov
normality.3s) test above, it can be concluded that the data is normally distributed so that the
assumptions or statements of normality in the regression model have been fulfilled for the data
above.

Tablel. Normal Probability Test Result
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual
N 152
Mean 0.000
Std. Deviation 0.924

Normal Parameters P



Absolute 0.059
Most Extreme Differences Positive 0.037

Negative -0.059
Test Statistic 0.059
Asymp. Sig. (2-tailed) 0.200%¢
Notes:

a. Test distribution is Normal
b. Calculated from data

c. Lilliefors Significance Correction
d. This is a lower bound of the true significance

b. Multicollinearity Test

The basis for decision making from the multicollinearity test is the value of tolerance and

VIF(36. Based on the output table, it is known that the tolerance value of each variable is

greater than 0.1. While the VIF value for each variable is less than 10. Then, according to the

basis for the multicollinearity test decision making, we can conclude that there are no

symptoms of multicollinearity in the regression model. Table 2 shows the results of the

multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079 0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)

c. Heteroskedasticity Test



Based on Figure 1, we know that data dots spread above and below or around the number
0. We can then see that the dots are not just clustered above or below. The distribution of data
points does not form a wavy pattern, widening then narrowing and then widening again. We
can also see that the dots do not make a certain pattern. According to the analyses, we can
conclude that there is no heteroscedasticity problem; so a good and ideal regression model can
be fulfilled.

d. Path Analysis

In Table 3, Model 1 shows that the STVA and VACA coefficients have a significant
positive effect on ROE at a significance level of 1% with a significance value of 0.015 and
0.000, respectively. While, based on Table 2, there is no significant relationship between
VAHU and ROE at the 1% significance level; so we can conclude that H1(a) is rejected. Based
on a beta test, VACA is the variable that most influences changes in ROE. The value of Sig.
F-statistics shows that at a significance level of 1%, VAHU, VACA, and STVA
simultaneously influence ROE. This result is a strong indicator that there is a relationship
between IC and firm performance, thus supporting H1(b) and H1(c). That is, if a firm can use

its IC more efficiently in one year, this can lead to a performance increase in the same year.

Figure 1. Heteroskedasticity Test Result



Scatterplot
Dependent Variable: NCSKEW
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In Table 3, Model 2 shows that all of the components of IC do not have any significant
relationship with stock price crash risk at the 1% significance level. From Table 2(37 we also
know that ROE does not have any significant influence on stock price crash risk. Furthermore,
we use Model 1 and Model 2 for path analysis. After acquiring the numbers from Table 2, we
calculated the indirect effect by multiplying the effect of the IC component with ROE and
then ROE with stock price crash risk. Based on Table 2 and the path analysis calculation,
VAHU has a direct effect on stock price crash risk of 0.103 while the indirect effect of VAHU
on stock price crash risk through ROE is 0.000399. STVA has a direct effect on the risk of a
stock price crash of 0.025 while STVA has an indirect effect on the risk of a stock price crash
of 0.005922. Furthermore, the VACA component has a direct effect of 0.117 and an indirect
effect of 0.01264 on the risk of stock price crashes. According to the principle of path analysis,
if the indirect effect is greater than the direct effect, then it means there is a significant
relationship in the indirect relationship between variables. We can conclude from the data that
VAHU, STVA, and VACA do not have any significant relationship with stock price crash risk

either directly or indirectly through firm performance.

Table 3. Results of the Regression Model



Dependent Variable: ROE Dependent Variable: NCSKEW
Predicted Sign Model 1 Predicted Sign Model 2

0.001 -0.062
VAHU + (0.005) - (0.096)
STVA + (0.052) - (0.952)
0.404* 0.958
VACA + (0.037) - (0.891)
0.010* 0.123
SIZE (Control) + (0.002) - (0.043)
-0.271
ROE (Intervening) - (1.481)
-0.340 -4.074
Constant (0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074%**
N 152 152

Note: This table presents the correlation coefficient number (B), while the number within
parentheses is the standard error. *, **, and *** indicate significance at the levels 1%, 5%, and
10%, respectively.

5. Discussion

Several studies show that IC plays an important role in improving sustainable company
performance and business progress (see e.g., Castillo et al., 2019; Lee and Lin, 2019; Oppong and
Pattanayak, 2019; Secundo et al., 2020). However, the test results in this study prove that IC has
no effect on stock crash risk on the IDX. In addition, other results show that the company’s
performance, as represented by ROE, also has no effect on stock price crash risk. We find that
information inefficiency results in general distrust of stock markets in developing countries (Yang
et al., 2019). Information inefficiency is a global problem that always exists in the stock market,
although more prevalent in developing countries than developed countries (Boya, 2019; Bartram
and Grinblatt, 2021). Meanwhile, Al-Yahyaee et al. (2020) explain that high liquidity that is not
balanced with low volatility will weaken information efficiency in the stock market. This indicates
that a company’s financial performance appears to be no longer considered in the share purchase

decision.



Investors’ optimistic (pessimistic) sentiment toward stock prices seems to dominate ItS
t3glinfluence on the operation of the stock market. The sentiment index built on social media has
been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The optimistic
(pessimistic) sentiment of Internet search-based investors can also influence premium value in the
United States stock market (Teti el al., 2020; Klemola, 2020). Meanwhile, Ni et al. (2019) reveal
that the fluctuation of stock prices is more sensitive to the intraday sentiment of individuals. Chau
et al. (2016) explain that sentiment-induced buying and selling is an important determinant of stock
price variation. Based on explanations from various studies, we believe that investors’ optimistic
(pessimistic) sentiment toward stock price volatility dominates its rssjinfluence on buying or
selling decisions, so that the financial performance aspects of listed companies are obscured in the

stock market.

6. Conclusions and Implications
a. Conclusions

This study examines the effect of IC components on stock price crash risk by using firm
performance as an intervening variable. This research is a quantitative study using secondary
data on annual reports published by the IDX and stock price data published by Yahoo Finance.
IC variables are measured by the VAIC method written by Pulic (1998) and stock price crash
risk variables are measured by NCSKEW developed by Chen et al. (2017). Data was processed
using the path analysis method to determine the direct effect and indirect effect from each of
the interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant relationship
to firm performance; however, partially, VAHU does not have a significant effect like STVA
and VACA. Capital employed has the biggest influence on firm performance. The results state
that the three IC variables do not have a significant direct or indirect relationship with stock
price crash risk. This result is in line with several previous studies. So far, the optimistic
(pessimistic) sentiment of investors regarding the volatility of share prices has obscured
aspects of the financial performance of listed companies. We conclude that investor sentiment
has dominated its4o) influence on stock price crash risk so that the IC aspect has become
obscured.

b. Implications



So far, research on IC has been discussed in 700 articles written by leading authors at
various universities (Dubic et al., 2020). However, there is no research that discusses I1C
disclosure on the stock market. This research provides an understanding that the stock market
is driven by the optimistic (pessimistic) sentiment of investors. This fact implies that IC
disclosure, which is proxied by the company’s financial performance, becomes obscured,
while investors prefer to analyze the volatility of stock prices as a parameter in buying or
selling decisions. In future research, it is necessary to modify the measurement of the
intellectual property associated with knowledge of stock price volatility.

Basically, the ability and knowledge for compiling a stock portfolio that reveals specific
information about the company is needed to increase shareholders’ confidence (Chance and
Yang, 2007). Meanwhile, specific information about the company will produce idiosyncratic
volatility, which is the best predictor of stock returns and is proven to have a positive impact
on investors’ heterogeneous beliefs (Kongsilp and Mateus, 2017; He et al., 2020). Zhan (2019)
argues that there was a positive relationship between synchronization of stock price
movements and stronger stock market volatility for emerging markets during the financial
crisis from June 2007 to December 2008. As regards practical application, IC represents the
knowledge and ability for preparing a stock portfolio that contains company-specific

information, which is needed to minimize stock price crash risk.
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Reviewer 1, the first comment

1. The paper contribution is not clear; I suggest specifying the gap that this article aims at

facing to.

Responses:

1. We have added an explanation in some parts of the text:

a. In Abstract, Originality/Value, The explanation in this part is as follows:
“This research provides new information that intellectual capital disclosure in the stock
market needs to involve a knowledge of the volatility of stock prices in order to reveal
stock price crash risk”.

b. In part 6, b.Implications, the explanation in this part is as follows:
“So far, research on intellectual capital (IC) has been discussed in 700 articles written
by leading authors at various universities (Dubic et al., 2020). However, there is no

research that discusses IC disclosure on the stock market. This research provides an

understanding that the stock market is driven by the optimistic (pessimistic) sentiment of

investors. This fact implies that intellectual capital disclosure, which is proxied by the

company's financial performance becomes obscured, while Investors prefer to analyze

the volatility of stock prices as a parameter in buying or selling decisions. In further

research, it is necessary to modify the measurement of the intellectual property

associated with knowledge of stock price volatility”.

Additional scientific sources:

Dabi¢, M. et al., (2020). Two decades of the Journal of Intellectual Capital: a bibliometric
overview and an agenda for future research. Journal of Intellectual Capital,
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2. The literature review should be strengthened including some other relevant and recent

studies about intellectual capital disclosure and value relevance.
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1. We have added an explanation in the section 2. Literature Review and Hypothesis, a.

Strengths and Weaknesses of Measuring Intellectual Capital, Additions to this section are as

follows:

a.

The first paragraph:
“Basically, intellectual capital (IC) is measured by various elements such as human
capital, physical capital, structural capital, social capital, and relational capital.
However, several previous studies have shown that there are several drawbacks to IC
measurement. Adesina (2019) has measured IC with three components, namely human
capital, physical capital and structural capital, however only human capital is positively
related to all the three efficiency (technical, allocative, and cost). Castillo et al. (2019)
proved that capabilities of human resources are relevant for these organizations, as well
as the internal processes, and the relationships with customers. On the issue of
environmental protection, Yong et al. (2019) revealed that green human capital and
green relational capital were influenced by green human resource management, but
green structural capital was not significantly related to green human resource
management. Yusoff et al. (2019) also revealed that green human capital does not have a
positive relationship with business sustainability”.
The second paragraph:

“Although there are various weaknesses of intellectual capital (IC), its advantages have
been demonstrated in several previous studies. Barrena-Martinez et al. (2020) proved
that the three components of IC (relational capital, human capital, and structural capital)
positively affect open innovation (OI) performance. Salvi et al. (2020) suggested a
significantly positive relationship between all three components of IC (structural, human,
social and relationship) and firm value, generating multiple implications for reporting
entities, investors, regulators, and managers. Mahmood and Mubarik (2020) showed that
specific policies aimed at developing IC of a firm, which in turn can enable a firm to
maintain a balance between innovation and market exploitation activities. Yusliza et al.
(2020) revealed that the contribution of green intellectual capital as an intangible
resource for organizations in achieving sustainable performance and a competitive

advantage for future researchers. Dubic et al. (2021) revealed that the intellectual agility
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of employees positively influences the innovativeness of micro and small businesses, but
this effect is strongly mediated through entrepreneurial leadership. It means that human
capital has an important role in business innovation. This study will explore the
efficiency of intellectual capital using three measures (Human capital, Structural capital

and Capital employed)”.

2. We have added an explanation in the section 2. Literature Review and Hypothesis, b.The

Determinant of Information Efficiency, Additions to this section are as follows:

The first paragraph

“Internationally, the efficiency of share price information is influenced by investors'
understanding of the long-term relationship between stock market volatility and the
uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in
France also shows that stock exchanges find it difficult to maintain the efficiency of
stock information during global macroeconomic events (Boya, 2019). Hu et al. (2020)
revealed that board reforms reduce crash risk by improving financial transparency and
enhancing investment efficiency. In Indonesia, sub-optimal financial positions play a
role in the corporate share repurchases decisions, while the enactment of the
regulations has a significant effect on firms' undertaking share repurchases programs
(Moin et al., 2020). In China, regulations that promote the efficiency of share prices
also have an important role in controlling stock prices (He and Fang 2019). Thus,
external factors, namely the ability of investors to analyze stock price
volatility,macroeconomic events, financial transparency, and Government regulations
are determinants of information efficiency in the stock market”.

The second paragraph

“Luo and Zang (2020) have proven that economic policy uncertainty is significantly
and positively associated with aggregated stock price crash risk at the market level.
Meanwhile, Wen et al. (2019) revealed that higher quality auditing can mitigate the
impact of retail investor attention on firms' future crash risk. Lee at al. (2020) revealed
that a supplier firm with a concentrated customer base experiences higher crash risk is
attenuated by lower switching costs and is accentuated when the degree of information

asymmetry is high. Another study shows that Chinese investor sentiment (CIS) also
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affects stock price volatility (Li, 2019). Likewise Ma et al. (2020) suggests that exposure
to an undiversified corporate customer base can have a negative bearing on a firm's
crash risk. The five studies show that economic policy, investor sentiment, and audit

quality are determinants of the efficiency of information in the stock market”.
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The mediating role of entrepreneurial leadership. Journal of Business
Research, 123 (February 2021), 683-695.

Hu, j. et al., (2020). Corporate board reforms around the world and stock price crash risk.

Journal of Corporate Finance, 62(2020), 101557.
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Business Research, 110 (2020), 327-346
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Luo, Y. and Zang, C. (2020). Economic policy uncertainty and stock price crash risk.
Research in International Business and Finance, 51 (January 2020), 101112.

Ma, X. et al.,(2020). Corporate customer concentration and stock price crash risk. Journal

of Banking & Finance, 119 (October 2020), 105903.
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4. Results are not always clear, I suggest improving the explanation of them and the
discussion section
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replace the two deleted paragraphs.In part 5, Discussion, the explanation in this part is as
follows:
a. The first paragraph, line 6-13:
“We find that information inefficiency results in general distrust of stock markets in
developing countries (Yang et al., 2019). Information inefficiency is a global problem
that always exists in the stock market, even though it is more present in developing
countries than developed countries (Boya, 2019; Bartram and Grinblatt, 2021).
Meanwhile, Al-Yahyaee et al. (2020) explain that high liquidity that is not balanced with

low volatility will weaken information efficiency in the stock market. This indicates that
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i the company's financial performance appears to be no longer considered in the share
5 purchase decision”.

3 b. The Second paragraph:

2 “Investors' optimistic (pessimistic) sentiment towards stock prices seems to dominate its
1? influence on the operation of the stock market. The sentiment index built on social media
12 has been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The
13 optimistic (pessimistic) sentiment of Internet search-based investors is also able to
12 influence the premium value in the United States stock market (Teti el al. 2020, Klemola,
17 2020). Meanwhile, Ni et al. (2019) revealed that the fluctuation of stock prices is more
12 sensitively to the intraday sentiment of individuals. Chau et al. (2016) explain that
;? sentiment-induced buying and selling is an important determinant of stock price
;g variation. Based on explanations from various previous studies, we believe that investors'
24 optimistic (pessimistic) sentiment towards stock price volatility dominates its influence on
;2 buying or selling decisions, so that the financial performance aspects of listed companies
;; are obscured in the stock market”.
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23 Liang, C. et al., (2020). Which sentiment index is more informative to forecast stock
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Chau, F. et al., (2016). Does investor sentiment really matter?. International Review of

Financial Analysis, 48 (December 2016), 221-232.

Reviewer 1, the fifth comment

5. Research implications are missing
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So far, research on intellectual capital (IC) has been discussed in 700 articles written by
leading authors at various universities (Dubic et al., 2020). However, there is no
research that discusses IC disclosure on the stock market. This research provides an
understanding that the stock market is driven by the optimistic (pessimistic) sentiment of
investors. This fact implies that intellectual capital disclosure, which is proxied by the
company's financial performance becomes obscured, while Investors prefer to analyze
the volatility of stock prices as a parameter in buying or selling decisions. In further
research, it is necessary to modify the measurement of the intellectual property
associated with knowledge of stock price volatility.
Additional scientific sources:
Dabi¢, M. et al., (2020). Two decades of the Journal of Intellectual Capital: a bibliometric
overview and an agenda for future research. Journal of Intellectual Capital,

ahead-of-print.
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price crash risk.
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understanding of the long-term relationship between stock market volatility and the
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uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in
France also shows that stock exchanges find it difficult to maintain the efficiency of stock
information during global macroeconomic events (Boya, 2019). Hu et al. (2020)
revealed that board reforms reduce crash risk by improving financial transparency and
enhancing investment efficiency. In Indonesia, sub-optimal financial positions play a role
in the corporate share repurchases decisions, while the enactment of the regulations has
a significant effect on firms' undertaking share repurchases programs (Moin et al., 2020).
In China, regulations that promote the efficiency of share prices also have an important
role in controlling stock prices (He and Fang 2019). Thus, external factors, namely the
ability of investors to analyze stock price volatility,macroeconomic events, financial
transparency, and Government regulations are determinants of information efficiency in
the stock market”.

The second paragraph

“Luo and Zang (2020) have proven that economic policy uncertainty is significantly and
positively associated with aggregated stock price crash risk at the market level.
Meanwhile, Wen et al. (2019) revealed that higher quality auditing can mitigate the
impact of retail investor attention on firms' future crash risk. Lee at al. (2020) revealed
that a supplier firm with a concentrated customer base experiences higher crash risk is
attenuated by lower switching costs and is accentuated when the degree of information
asymmetry is high. Another study shows that Chinese investor sentiment (CIS) also
affects stock price volatility (Li, 2019). Likewise Ma et al. (2020) suggests that exposure
to an undiversified corporate customer base can have a negative bearing on a firm's
crash risk. The five studies show that economic policy, investor sentiment, and audit

quality are determinants of the efficiency of information in the stock market”.
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Yong, J. Y. et al., (2019). Nexus between green intellectual capital and green human
resource management. Journal of Cleaner Production, 215 (April 2019), 364-
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absorptive capacity. Technological Forecasting and Social Change, 160
(November 2020), 120248.

Yusliza, M. Y. et al. (2020). A structural model of the impact of green intellectual capital
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Journal of Corporate Finance, 62(2020), 101557.

Moin, A. et al.,(2020). In search of stock repurchases determinants in listed Indonesian
firms during regulatory changes. Journal of Economic Behavior and
Organization, 176 (August 2020), 145-165.
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Business Research, 110 (2020), 327-346
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of Banking & Finance, 119 (October 2020), 105903.

Reviewer 2, the third comment

3. Methodology is coherent with the research design and well-presented in relation to the

investigated research hypothesis.

Responses:

Done

Reviewer 2, the fourth comment

4. The results and their discussion are well presented, but it is necessary that the section
of the discussion is improved, proposing a reading of the results with respect to the

hypotheses formulated and the previous evidence of the existing literature.

Responses:

We have deleted the 2nd and 3rd paragraphs, while we also provided an additional explanation to

replace the two deleted paragraphs.In part 5, Discussion, the explanation in this part is as

follows:

a. The first paragraph, line 6-13:

“Several studies show that intellectual capital (IC) has an important role in improving
sustainable company performance and business progress (see e.g. Castillo et al., 2019;
Lee and Lin, 2019, Oppong and Pattanayak, 2019; Secundo et al., 2020). However, the
test results in this study prove that IC has no effect on stock crash risk on the Indonesia
Stock Exchange (IDX). In addition, other results show that the company's performance as
represented by return on equity (ROE) also has no effect on stock price crash risk. This
means, IC only plays a role in controlling company performance and does not play a role
in controlling share prices. We find that information inefficiency results in general
distrust of stock markets in developing countries (Yang et al., 2019). Information
inefficiency is a global problem that always exists in the stock market, even though it is
more present in developing countries than developed countries (Boya, 2019; Bartram and

Grinblatt, 2021). Meanwhile, Al-Yahyaee et al. (2020) explain that high liquidity that is
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not balanced with low volatility will weaken information efficiency in the stock market.
This indicates that the company's financial performance appears to be no longer

considered in the share purchase decision”.

The Second paragraph:
“Investors' optimistic (pessimistic) sentiment towards stock prices seems to dominate its
influence on the operation of the stock market. The sentiment index built on social media
has been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The
optimistic (pessimistic) sentiment of Internet search-based investors is also able to
influence the premium value in the United States stock market (Teti el al. 2020; Klemola,
2020). Meanwhile, Ni et al. (2019) revealed that the fluctuation of stock prices is more
sensitively to the intraday sentiment of individuals. Chau et al. (2016) explain that
sentiment-induced buying and selling is an important determinant of stock price
variation. Based on explanations from various previous studies, we believe that investors'
optimistic (pessimistic) sentiment towards stock price volatility dominates its influence on
buying or selling decisions, so that the financial performance aspects of listed companies

are obscured in the stock market”.

Additional scientific sources:
Yang, B. et al, (2019). Is informational inefficiency priced in stock markets? A
comparison between the U.S. and Chinese cases. Pacific-Basin Finance
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Bartram, S. M. and. Grinblatt. (2021). Global market inefficiencies. Journal of Financial
Economics, 139 (1), 234-259.

Al-Yahyaee, K. H. et al., (2020). Why cryptocurrency markets are inefficient: The impact
of liquidity and volatility. The North American Journal of Economics and
Finance, 52 (April 2020), 101168.

Liang, C. et al., (2020). Which sentiment index is more informative to forecast stock
market volatility? Evidence from China. International Review of Financial

Analysis, 71 (October 2020), 101552.
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Finance Research Letters, 33 (March 2020), 101224.

Ni, Y. et al., (2019). A novel stock evaluation index based on public opinion analysis.

Procedia Computer Science, 147 (2019), 581-587.

Chau, F. et al., (2016). Does investor sentiment really matter?. International Review of

Financial Analysis, 48 (December 2016), 221-232.

Reviewer 2, the fifth comment

5. The results and their discussion are well presented, but it is necessary that the section
of the discussion is improved, proposing a reading of the results with respect to the

hypotheses formulated and the previous evidence of the existing literature.

Responses:

1. We have revised the conclusion section

a. In part 6, a. Conclusions, second paragraph, the explanation in this part is as follows:

“Simultaneously, the VAHU, STVA, and VACA variables have a significant relationship to
firm performance but partially the VAHU does not have a significant effect like STVA and
VACA. Capital employed has the biggest influence on firm performance. The results state
that the three intellectual capital variables do not have a significant direct or indirect
relationship with stock price crash risk. This result is in line with several previous studies.
So far, the optimistic (pessimistic) sentiment of investors regarding the volatility of share
prices has obscured aspects of the financial performance of listed companies. Finally, we
conclude that investor sentiment has dominated its influence on stock price crash risk, so

that the IC aspect has become obscured”.

2. We've added an implication section in the text.

a. In part 6, b. Implications, the explanation in this part is as follows:
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“So far, research on intellectual capital (IC) has been discussed in 700 articles written
by leading authors at various universities (Dubic et al., 2020). However, there is no

research that discusses IC disclosure on the stock market. This research provides an

oNOYTULT D WN =

understanding that the stock market is driven by the optimistic (pessimistic) sentiment of

10 investors. This fact implies that intellectual capital disclosure, which is proxied by the

12 company's financial performance becomes obscured, while Investors prefer to analyze

14 the volatility of stock prices as a parameter in buying or selling decisions. In further

research, it is necessary to modify the measurement of the intellectual property

17 associated with knowledge of stock price volatility”.

19 Additional scientific sources:

Dabi¢, M. et al., (2020). Two decades of the Journal of Intellectual Capital: a bibliometric
overview and an agenda for future research. Journal of Intellectual Capital,

24 ahead-of-print.
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Revised manuscript:

Does Intellectual Capital Have Any Influence On Stock Price Crash Risk?

ABSTRACT

Purpose
This paper aims to explore the influence between intellectual capital and the risk of stock price
crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of efficiency of intellectual capital on stock price
crash risk using 152 sample of companies listed on Indonesia Stock Exchange (IDX) in the
period of 2018. To test the research hypotheses, regression analysis and path analysis are
applied._In addition, the researchers added exploration to several studies to strengthen the
results of this study.

Findings

0 0

ion-Qur_findings indicate that investors' optimistic (pessimistic) sentiment
regarding stock price volatility has obscured aspects of the financial performance of listed
companies. This finding implies that investor sentiment has dominated its influence on stock
price crash risk, so that the aspects of intellectual capital are obscured.

Originality / value
This research provides new information that intellectual capital disclosure in the stock market
needs to involve a knowledge of the volatility of stock prices in order to reveal stock price crash

o) 211 ja. naner- deeonon /aWa, % Wa Wo) Jas 2 VWakkiVa aVa ho A 2 Ja nftollo ja. AnIta
. o G G G ' Ui C a1t e G Ut o v, tt ata

Key word: Intellectual capital, stock price crash risk, firm performance, disclosure, investor

sentiment, volatility

15

Page 16 of 55



Page 17 of 55

oNOYTULT D WN =

Journal of Intellectual Capital

1. Introduction

Companies in modern era nowadays are being replaced with a knowledge—based, fast—
changing and technologically intensive economy, including in Indonesia. Most of companies use
technology to enhance the efficiency on companies activity and depress expense incurred. In this
modern economy, for many firms, the most important asset must be had for each company is
intellectual capital. It has been different from previous era that physical capital was the power of
the companies. Previous studies have shown that company value and capability are often based
on the intangible intellectual capital (IC) that it possesses (Berzkalne and Zelgalve, 2014; Huang
and Huang, 2020). Liu and Jiang (2020) have also proven that IC has a positive impact on
business progress such as increasing brand equity and social networking. In addition, IC also
provides various positive benefits for companies such as employees' job satisfaction and
retention (Longo and Mura, 2011), increasing business innovation (Ornek and Ayas, 2015;
Adesina, 2019), increasing the relevance of accounting information (Hayati et al., 2015), and
cost efficiency (Martinez et al., 2020). In this study, we would intuitively expect that the
application of intellectual capital in the company is able to reduce risk on stock price crashes.

The purpose of this study is to find out relationship between efficiency of intellectual capital
and stock price crash risk in the future by using firm performance as mediating variable. Clarke
et al. (2011) stated that Intellectual capital (IC) has a positive influence on firm performance
which is characterized by three components of IC efficiency, such as: HCE (Human Capital
Efficiency), SCE (Structural capital Efficiency), and CEE (Capital Employed Efficiency). It
could be a good signal for companies’s shareholder, because a company with good efficiency on
IC means that they have been using the resource for its best. Several studies have proven that IC
reflects good competence, skills and knowledge that can improve financial performance and
increase stock returns (Lentjushenkova and Lapina, 2014; Zhou and Pan, 2018). Thus, IC
represents good competency, skills and knowledge so that the company is able to disclose
information in accordance with the needs of shareholders.

Based on a Taiwanese study by Chen et al. (2005) this study uses the quantitative measure,
value added intellectual coefficient (VAIC) developed by Pulic (1998) as a measure of IC
efficiency. Data is collected for Indonesia Stock Exchange (IDX) listed firms in 2018. We
analyze using path analysis for knowing whether there are any relation between intellectual

capital, firm performance, and stock price crash risk. Prior VAIC studies have investigated the
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direct relationship between IC and performance, but there is no investigate about relationship
between IC and Stock Price Crash Risk. Finally, this study contributes to the literature on the
relation between Intellectual Capital and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main
empirical results. Section 5 discussions. Section 6 concludes the paper.

2. Literature Review and Hypothesis

a. Strengths and Weaknesses of Measuring Intellectual Capital

Basically, intellectual capital (IC) is measured by various elements such as human

capital, physical capital, structural capital, social capital, and relational capital. However,

several previous studies have shown that there are several drawbacks to IC measurement.

Adesina (2019) has measured IC with three components, namely human capital, physical

capital and structural capital, however only human capital is positively related to all the

three efficiency (technical, allocative, and cost). Castillo et al. (2019) proved that

capabilities of human resources are relevant for these organizations, as well as the internal

processes, and the relationships with customers. On the issue of environmental protection,

Yong et al. (2019) revealed that green human capital and ereen relational capital were

influenced by green human resource management, but green structural capital was not

significantly related to green human resource management. Yusoff et al. (2019) also

revealed that green human capital does not have a positive relationship with business

sustainability.

Although there are various weaknesses of intellectual capital (IC), its advantages have

been demonstrated in several previous studies. Barrena-Martinez et al. (2020) proved that

the three components of IC (relational capital, human capital, and structural capital)

positively affect open innovation (OI) performance. Salvi et al. (2020) suggested a

significantly positive relationship between all three components of IC (structural, human,

social and relationship) and firm value, generating multiple implications for reporting

entities, investors, regulators, and managers. Mahmood and Mubarik (2020) showed that

specific policies aimed at developing IC of a firm, which in turn can enable a firm to

maintain a balance between innovation and market exploitation activities. Yusliza et al.

(2020) revealed that the contribution of green intellectual capital as an intangible resource
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for organizations in achieving sustainable performance and a competitive advantage for

future researchers. Dubic et al. (2021) revealed that the intellectual agility of employees

positively influences the innovativeness of micro and small businesses, but this effect is

strongly mediated through entrepreneurial leadership. It means that human capital has an

important role in business innovation. This study will explore the efficiency of intellectual

capital using three measures (Human capital, Structural capital and Capital employed).

b. The determinant of Information Efficiency

Internationally, the efficiency of share price information is influenced by investors'

understanding of the long-term relationship between stock market volatility and the

uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France

also shows that stock exchanges find it difficult to maintain the efficiency of stock

information during global macroeconomic events (Bova, 2019). Hu et al. (2020) revealed

that board reforms reduce crash risk by improving financial transparency and enhancing

investment efficiency. In Indonesia, sub-optimal financial positions play a role in the

corporate share repurchases decisions, while the enactment of the regulations has a

significant effect on firms' undertaking share repurchases programs (Moin et al., 2020). In

China, regulations that promote the efficiency of share prices also have an important role in

controlling stock prices (He and Fang 2019). Thus, external factors, namely the ability of

investors to analyze stock price volatility.macroeconomic events, financial transparency, and

Government regulations play a greater role in controlling the risk of stock price crashes,

while IC does not have an important role in controlling stock prices.

. Luo and Zang (2020) have proven that economic policy uncertainty is significantly and

positively associated with aggregated stock price crash risk at the market level. Meanwhile,

Wen et al. (2019) revealed that higher quality auditing can mitigate the impact of retail

investor attention on firms' future crash risk. Lee at al. (2020) revealed that a supplier firm

with a concentrated customer base experiences higher crash risk is attenuated by lower

switching costs and is accentuated when the degree of information asymmetry is high.

Another study shows that Chinese investor sentiment (CIS) also affects stock price volatility

(Li, 2019). Likewise Ma et al. (2020) suggests that exposure to an undiversified corporate

customer base can have a negative bearing on a firm's crash risk. The fifth studies indicate
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that economic policy, investor sentiment, and audit quality have a significant effect on the

risk of stock price crashes.

a-c.Intellectual Capital Efficiency (ICE)

Intellectual Capital (IC) represents a company's intangible knowledge assets in the form
of information and knowledge resources (Kitts et al., 2001). Several studies have revealed
that Intellectual Capital efficiency (ICE) can improve the performance of companies (see
e.g. Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh, 2017; Mustapha and
Abdelheq, 2018; McDowell, 2018; Sardo et al., 2018; Huang and Huang, 2020). Investors
are very interested in buying shares when the company has implemented ICE. As Lin et al.
(2015); Ozkan et al. (2017) shows that the greater of ICE, the more it reduces stock price
crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which if invested efficiently in can be strengthen the company's position and gains a
competitive advantage. It means, the efficiency of human capital (HCE) represents the
selection of superior intellectual capital (IC) to be employed in the company's business.
Meanwhile, Asiaei et al. (2018) has proven that there was a significant positive relationship
between HCE levels and the use of a balanced performance measurement system.
Dzenopoljac et al. (2016) also revealed that HCE has a direct positive impact on the
financial performance of companies. Therefore, Companies that have a higher HCE are
more likely to have a higher ROE, a higher ROA, a higher ROIC and tend to be more
profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize overall business performance. Intellectual capital (IC)
has a central role in determining the structural capital model used in companies. Gogan et al.
(2015) revealed that determining the right model in structural capital needs to be done in
order to obtain competitive advantages in the market. This study indicates that IC plays an
important role in determining efficient structural capital so that the organization's desire to
be competitive in the market can be achieved. In addition, Ciprian et al. (2012) explained

that IC is not sufficient to determine the accuracy of structural capital sizes, it is necessary to
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complement positions on intangible assets that can help to determine company policies and
decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
Employed (ROCE). It means, capital employed efficiency (CEE) represents intellectual
capital (IC) which is able to perform accurate calculations in capital investment in order to
obtain optimal returns. As Merch et al. (2017) have explained that CEE plays an important
role in making investment decisions because accurate calculations are needed regarding the
fitness of operations and financial performance of investments. Thus, Intellectual Capital
efficiency (ICE) has an important role in investment decisions.

b:d. ___ Intellectual Capital Efficiency (ICE) Measurement Model on Stock Price

Risk

Basically, the efficiency of intellectual capital (ICE) plays a role in the application of
HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and CEE (Capital
Employed Efficiency). This study will examine the effect of ICE on stock price risk. In the
testing process, we combine the measurement model of the performance of intellectual
potential in knowledge economy developed by (Pulic, 1998) and the calculation of the
negative coefficient of firm-specific daily returns (NCSKEW) developed by (Chen et al.,
2017). ICE is calculated using three components, namely value added human capital
efficiency (VAHU), value added structural capital (STVA), and value added capital
employed (VACA). Meanwhile, stock price risk is calculated using NCSKEW. More
detailed calculations are explained in the method section.

Several studies have used this model which shows mixed results as well. Hejazi et al.
(2016) found that increasing intellectual capital (IC) should increase firm value. Meanwhile,
Kamukama and Sulait (2017) showed a positive and significant relationship between human
capital, relational capital, structural capital on competitive advantage. Another study shows
that the three sub-constructions of IC together have a positive and substantive relationship
with business performance (Huang and Liu, 2005; Sharabati et al., 2010). The three studies
indicate that Innovation and creation play a dominant role in describing the latent constructs
of IC. Based on discussion above, hypothesis (H1) is given

Hla : Human capital efficiency is positively related to firm performance

H1b : Structural capital efficiency is positively related to firm performance
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Hlc : Capital employed efficiency is positively related to firm performance

Chen et al. (2005) have confirmed that investors place higher value on companies with
better intellectual capital efficiency. Furthermore, Song (2015) has shown that management
tends to hide some negative information and suddenly release negative information in the
future if the company has a higher level of accounting disclosure of intellectual capital.
Dong and Zhang (2016) have also shown that environmental control, information and
communication, and monitoring components significantly reduce the risk of accidents while
risk assessment and control activity components do not show any relation to the risk of a
stock price crash. Ben-Nasr and Ghouma (2018) explained that employee welfare also
factors that contribute to the risk of stock price crashes. Further analysis shows a strong
corporate governance mechanism can reduce the risk of rising stock price crashes in less
unionized companies and there is a negative impact of union strength on the risk of stock
price crashes (Liao and Ouyang, 2017). Meanwhile, Anifowose et al. (2017) showed a
positive relationship between the intellectual capital as a whole and the market capitalization
value of the company. Some of these studies imply that IC can reduce the risk of stock
investment. Based on discussion above, hypothesis (H2) is given.

H2a : Human capital efficiency is negatively related to stock price crash risk

H2b : Structural capital efficiency is negatively related to stock price crash risk

H2c : Capital employed efficiency is negatively related to stock price crash risk

Bennett et al. (2020) has explained that management, directly or indirectly, learns from
its firm's stock price, so that more informative stock prices should make the firm more
productive. It means, informativeness of stock prices indicates that the company's
performance is better. As Martani et al. (2009) mentioned in their research that the
company's financial performance is shown by the profitability ratio and the market value
ratio significantly influences returns in the company. Based on this research, the following
hypothesis (H3) can be formulated as

H3 : firm performance is negatively related to stock price crash risk

Intellectual capital (IC) owned by the company is expected to create added value so that

it can improve company performance. Good firm performance is one of the signals that will
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be considered by investors in making investment decisions. Cenciarelli et al. (2018) in her
research showed that bankruptcy prediction models that include IC have superior predictive
capabilities over standard models. Meanwhile, stock price crashes are very likely to occur if
the organization's internal controls are ineffective. The effectiveness of internal control
depends on research and development (RandD) conducted by the company. Zhou and Pan
(2018) explained that companies that will develop Intellectual capital require capital for
RandD so they are faced with financing constraints. It means, IC efficiency supports the
effectiveness of internal control. In addition, the level of social trust also plays a role in the
risk of stock price crashes. According to Cao et al. (2016), social trust, as a socioeconomic
factor, is negatively correlated with accident risk. There is a fact that companies in areas of
high social trust tend to hide bad news. Management tends to disclose more related
information to get investor. Thus, intellectual capital efficiency is needed as a corporate
strategy to increase information transparency and financial performance which will manifest
towards increasing investor confidence. Based on discussion above, we can hypothesize
(H4) that

H4a: Human capital efficiency is negatively related to stock price crash risk by using

firm performance as intervening variable
H4b: Structural capital efficiency is negatively related to stock price crash risk by using
firm performance as intervening variable
H4c: Capital employed efficiency is negatively related to stock price crash risk by using

firm performance as intervening variable

Research Design
a. Sample

This study uses companies from various sectors as research objects as the sample for the
research. The sample collected from Indonesia Stock Exchange (IDX) annual report data in
2018. We also obtain weekly stock data from Yahoo Finance. We then use the following
selection criteria: First, similar to Khan and Watts (2009), we require that total assets and
book, values of equity for each firm be greater than zero. Second, to be included in the

sample, a firm must have at least 20 weekly returns for each fiscal year. We also excluded
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incomplete company data and financial information. Finally, we obtained samples from 152
companies to apply to the study.
b. Measurement of Independent variables

Chen et al. (2005) argue that value added intellectual coefficient (VAIC) and its three
components, HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and
CEE (Capital Employed Efficiency) represent the independent variables. In order to
calculate VAIC, we have to know the amount of HCE, SCE, and CEE. It can be expressed in
Formula 1.

VAIC=HCE + SCE + CEE ...ccciiiiiiieeeeeeeeeeeee e Formula 1

To measure VAIC we need value added to be calculated. In its simplest form VA is the
difference between output and input. Output represents net sales revenues and input contains
all the expenses incurred in earning the sales revenues except labor costs which are
considered to be a value creating entity (Tan et al., 2008). This VA is also defined as the net
value created by firms during the year (Chen et al., 2005), VA could be calculated using
Formula 2.

VA=S-B=NI+T+DP+IT+W i Formula 2

Notes : S is sales; B is Cost of Goods Sold; NI is net income after tax, T is taxes;, DP is

depreciation; I is interest expense, and W is wages and salaries for employee.
i.  Human Capital Efficiency (HCE)

Human capital (HC) factors consist of skills, knowledge, productivity,
competence, and all the things that fit with employee in the work place. Human
capital efficiency (HCE) can be calculated using a calculation developed by Pulic
(1998), where HCE is calculated using the formula value added human capital
efficiency (VAHU). VAHU calculations can be seen in Formula 3.

VAHU = VA/HC ..ottt Formula 3

ii.  Structural Capital Efficiency (SCE)

Structural Capital (SC) is one of elements in intellectual capital, it consists of
organizational networks, patents, strategy, and brand names. Based on Pulic
(1998), we calculated SC as in Formula 4. Meanwhile, structural capital efficiency

(SCE) is calculated using value added structural capital (STVA) as in Formula 5.
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SC=VA —HC e Formula 4
STVA =SC/ VA ettt Formula 5

Structural capital efficiency (SCE) is the dollar of SC within the firm, for
every dollar of value added, and as HCE increases, SCE increases. If the
efficiency measures for both HCE and SCE were calculated with VA as the
numerator, the logical inconsistency would remain (Pulic, 1998).

iii.  Capital Employed Efficiency (CEE)

Capital Employed Efficiency (CEE) is the efficiency that SCE and HCE fail
to capture. Pulic (1998) argues that IC cannot create value on its own, and so it
must be combined with capital (physical and financial) employed (CE). CEE
shows how much VA is created by a dollar spent on capital employed (CE). We
could calculate CE as the total assets minus intangible assets and CEE is defined
as value added capital employed (VACA). VACA calculations can be seen in
Formula 6.

VACA = VA T CE. oo Formula 6

¢. Measurement of Dependent variable

The risk of stock price crash is the risk of a stock price decline in a significant range
after the price had soared (Kim and Zhang, 2016). This variable was developed using a
model developed by Chen et al. (2017) which can be seen in Formula 7.

— [n(n—1)3/2 Z; _ (Wire— wi)?]

NCSKEW = ————————————————————————————————————— e, Formula 7
2 3/2

(0= —2)Cy_ Wire— W) ) ]

Notes: W, r,is the company's weekly specific stock returns for T weeks in year t, wi, t is the

average weekly return of the company's specific stock for year t and n is the number
of weeks for year t. The larger NCSKEW represents a greater negative slope rate of

return, which means a greater risk of stock price crashes that can occur.

d. Measurement of Intervening variable
This paper uses firm performance as intervening variable. We use ROE to analyze the

firm performance. We calculate this ratio with formula 8.
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Earning after tax

RO E = o e Formula 8

Equity
e. Empirical Models
This study uses path analysis that produce two model regression to test our hypotheses.
Model 1
ROE = a + B1VAHU + B2 STVA + B3 VACA + B4 SIZE — 1
Model 11
NCSKEW = a — 1 STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -1
Notes: ROE is ratio for measuring firm performance, NCSKEW is the negative coefficient of
firm-specific daily returns as a proxy of stock price crash risk, VAHU is value added
human capital, STVA is structural capital value added, VACA is value added capital
employed, and SIZE is firm size as control variable in this study.
Results
a. Normality Test
Table 1 show that the significance value of Asymp. The Sig (2-tailed) is 0.200. The
value is greater than 0.1. Then according to the basis of decision making in the Kolmogorov-
Smirnov normality test above, the result can be concluded that the data is normally
distributed so that the assumptions or statements of normality in the regression model have
been fulfilled for data above.

Tablel. Normal Probability Test Result
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual

N 152
Mean 0.000
Normal Parameters 2P .
Std. Deviation 0.924
Absolute 0.059
Most Extreme Differences Positive 0.037
Negative -0.059
Test Statistic 0.059
Asymp. Sig. (2-tailed) 0.2004

Notes:

a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.
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b. Multicollinearity Test

The basis for decision making from the multicolinearity test is done by looking at the
value of Tolerance and VIF. Based on the output table, it is known that the tolerance value
of each variable is greater than 0.1. While for the VIF value for each variable is less than 10.
Then according to the basis for multicoliniearity test decision making, we can conclude that
there are no symptoms of multicoliniearity in the regression model. Table 2 shows the
results of the multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079  0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)

c. Heteroskedasticity Test

Based on Figure 1, we know that data dots spread above and below or around the
number of 0. Then we can see that dots are not clustered just on above or below. The
distribution of data points does not form a wavy pattern widened then narrowed and widened
again. We also can see that the dots do not make any certain pattern. According from the
analyses, we can conclude that there is no heteroscedasticity problem so that a good and
ideal regression model can be fulfilled.
d. Path Analysis

In the Table 3, Model 1 shows that the STVA and VACA coefficients have a significant
positive effect on ROE at a significance level of 1% with a significance value of 0.015 and
0,000, respectively. While based on the table given that there is no significant relationship
between VAHU and ROE at the 1% significance level, so we can conclude that Hl(a) is

rejected. Based on a beta test, VACA is variable that have the most influences changes in
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ROE. The value of Sig. F-statistics show that at a significance level of 1%, VAHU, VACA,
and STVA simultaneously influence on ROE. This result is a strong indicator that there is a
relationship between intellectual capital and firm performance, thus supporting HI(b) and
HI(c). That is, if a firm is able to use its IC more efficiently in one year, this can lead to a
performance increase in the same year.

Figure 1. Heteroskedasticity Test Result

Scatterplot
Dependent Variable: NCSKEW

Regression Studentized Residual
s}
0

Regression Standardized Predicted Value

In the Table 3, Model 2 shows that all of the components of intellectual capital do not
have any significance relationship with stock price crash risk at 1% significance level. From
table above we also know that ROE does not have any significance influence on stock price
crash risk. Furthermore, we use model 1 and model 2 to do analysis path. After getting the
numbers from the table, we calculate the indirect effect by multiplying the effect of the IC
component with ROE and ROE with stock price crash risk. Based on the table and path
analysis calculation, VAHU has a direct effect on stock price crash risk of 0.103 while the
indirect effect of VAHU on stock price crash risk through ROE is 0,000399. STVA has a
direct effect on the risk of a stock price crash of 0.025 while STVA has an indirect effect on
the risk of a stock price crash of 0.005922. Furthermore, the VACA component has a direct
effect of 0.117 and an indirect effect of 0.01264 on the risk of stock price crashes.
According to the principle of path analysis that if the indirect effect is greater than the direct
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effect then it means there is a significant relationship in the indirect relationship between
variables. We can conclude from the data that VAHU, STVA, and VACA do not have any
significant relationship to stock price crash risk either directly or indirectly through firm
performance.

Table 3. The Results of Regression Model

Dependent Variable: ROE Dependent Variable: NCSKEW
Predicted Sign Model 1 Predicted Sign Model 2

0.001 -0.062
VAHU + (0.005) - (0.096)
0.128%* 0.144
STVA + (0.052) - (0.952)
0.404% 0.958
VACA + (0.037) - (0.891)
0.010% 0.123
SIZE (Control) + (0.002) - (0.043)
-0.271
ROE (Intervening) - (1.481)
Constant -0.340 -4.074
(0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074%**
N 152 152

Note: This table presents the correlation coefficient number (), while the number between
parentheses is the standard error. The *, ** and *** signs indicate significance at the levels of
1%, 5%, and 10%.

5. Discussion

Several studies show that intellectual capital (IC) has an important role in improving
sustainable company performance and business progress (see e.g. Castillo et al., 2019; Lee and
Lin, 2019; Oppong and Pattanayak, 2019; Secundo et al., 2020). However, the test results in this
study prove that IC has no effect on stock crash risk on the Indonesia Stock Exchange (IDX). In
addition, other results show that the company's performance as represented by return on equity

(ROE) also has no effect on stock price crash risk. Fhis-means; 1C-only-plays-arole-in-controling

ompany—performance—and—does—notplay—a role—in—controlline share pricess We find that
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information inefficiency results in general distrust of stock markets in developing countries

(Yang et al.. 2019). Information inefficiency is a global problem that always exists in the stock

market, even though it is more present in developing countries than developed countries (Bovya,

2019: Bartram and Grinblatt, 2021). Meanwhile, Al-Yahvaee et al. (2020) explain that high

liquidity that is not balanced with low volatility will weaken information efficiency in the stock

market. This indicates that the company's financial performance appears to be no longer

considered in the share purchase decision.

Investors' optimistic (pessimistic) sentiment towards stock prices seems to dominate its

influence on the operation of the stock market. The sentiment index built on social media has

been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The optimistic

(pessimistic) sentiment of Internet search-based investors is also able to influence the premium

value in the United States stock market (Teti el al. 2020:; Klemola, 2020). Meanwhile, Ni et al.

(2019) revealed that the fluctuation of stock prices is more sensitively to the intraday sentiment

of individuals. Chau et al. (2016) explain that sentiment-induced buying and selling is an

important determinant of stock price variation. Based on explanations from various previous

studies, we believe that investors' optimistic (pessimistic) sentiment towards stock price

volatility dominates its influence on buying or selling decisions, so that the financial

performance aspects of listed companies are obscured in the stock market.
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Conclusions and limplications

a. Conclusions

This study examines the effect of intellectual capital components on stock price crash
risk by using firm performance as an intervening variable. This research is a quantitative
study using secondary data on annual reports published by the IDX (Indonesia Stock
Exchange) and stock price data published by Yahoo Finance. Intellectual capital variables
are measured by the Value added Intellectual capital (VAIC) method written by Pulic (1998)
and stock price crash risk variables are measured by NCSKEW developed by Chen et al.
(2017). Data is processed using the path analysis method to determine the direct effect and
indirectly from each of the interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant relationship
to firm performance but partially the VAHU does not have a significant effect like STVA
and VACA. Capital employed has the biggest influence on firm performance. The
resultsfindings state that the three intellectual capital variables do not have a significant

direct or indirect relationship with stock price crash risk. This result is in line with several

previous studies. So far, the optimistic (pessimistic) sentiment of investors regarding the

volatility of share prices has obscured aspects of the financial performance of listed

companies. Finally, we conclude that investor sentiment has dominated its influence on

stock price crash risk, so that the IC aspect has become obscured.Fhefindings—showthat
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b. Implications

So far, research on intellectual capital (IC) has been discussed in 700 articles written by

leading authors at various universities (Dubic et al., 2020). However, there is no research

that discusses IC disclosure on the stock market. This research provides an understanding

that the stock market is driven by the optimistic (pessimistic) sentiment of investors. This

fact implies that intellectual capital disclosure, which is proxied by the company's financial

performance becomes obscured, while Investors prefer to analyze the volatility of stock

prices as a parameter in buying or selling decisions. In further research, it is necessary to

modify the measurement of the intellectual property associated with knowledge of stock

price volatility.
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Does Intellectual Capital Have Any Influence On Stock Price Crash Risk?

ABSTRACT

Purpose
This paper aims to explore the influence between intellectual capital and the risk of stock price
crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of efficiency of intellectual capital on stock price
crash risk using 152 sample of companies listed on Indonesia Stock Exchange (IDX) in the
period of 2018. To test the research hypotheses, regression analysis and path analysis are
applied.

Findings

The results show that intellectual capital positively effects on firm performance but does not give
any effect on stock price crash risk. The findings show that enhancing intellectual capital is an
important thing to do to improve firm performance but having good performance does not mean
can reduce stock price crash risk in the future. More detailed explanation can be seen in the
discussion section

Originality / value

This empirical paper deepens the understanding that the output of intellectual capital in business
is an increase in company performance, but efficient disclosure of information about
performance improvements is also needed in order to minimize negative sentiment from
investors. Thus, the ultimate goal of intellectual capital is the efficiency of the company's
performance information on the stock market.

Key word: Intellectual capital, stock price crash risk, firm performance

1. Introduction

Companies in modern era nowadays are being replaced with a knowledge—based, fast—
changing and technologically intensive economy, including in Indonesia. Most of companies use
technology to enhance the efficiency on companies activity and depress expense incurred. In this

modern economy, for many firms, the most important asset must be had for each company is
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intellectual capital. It has been different from previous era that physical capital was the power of
the companies. Previous studies have shown that company value and capability are often based
on the intangible intellectual capital (IC) that it possesses (Berzkalne and Zelgalve, 2014; Huang
and Huang, 2020). Liu and Jiang (2020) have also proven that IC has a positive impact on
business progress such as increasing brand equity and social networking. In addition, IC also
provides various positive benefits for companies such as employees' job satisfaction and
retention (Longo and Mura, 2011), increasing business innovation (Ornek and Ayas, 2015;
Adesina, 2019), increasing the relevance of accounting information (Hayati et al., 2015), and
cost efficiency (Martinez et al., 2020). In this study, we would intuitively expect that the
application of intellectual capital in the company is able to reduce risk on stock price crashes.

The purpose of this study is to find out relationship between efficiency of intellectual capital
and stock price crash risk in the future by using firm performance as mediating variable. Clarke
et al. (2011) stated that Intellectual capital (IC) has a positive influence on firm performance
which is characterized by three components of IC efficiency, such as: HCE (Human Capital
Efficiency), SCE (Structural capital Efficiency), and CEE (Capital Employed Efficiency). It
could be a good signal for companies’s shareholder, because a company with good efficiency on
IC means that they have been using the resource for its best. Several studies have proven that IC
reflects good competence, skills and knowledge that can improve financial performance and
increase stock returns (Lentjushenkova and Lapina, 2014; Zhou and Pan, 2018). Thus, IC
represents good competency, skills and knowledge so that the company is able to disclose
information in accordance with the needs of shareholders.

Based on a Taiwanese study by Chen et al. (2005) this study uses the quantitative measure,
value added intellectual coefficient (VAIC) developed by Pulic (1998) as a measure of IC
efficiency. Data is collected for Indonesia Stock Exchange (IDX) listed firms in 2018. We
analyze using path analysis for knowing whether there are any relation between intellectual
capital, firm performance, and stock price crash risk. Prior VAIC studies have investigated the
direct relationship between IC and performance, but there is no investigate about relationship
between IC and Stock Price Crash Risk. Finally, this study contributes to the literature on the

relation between Intellectual Capital and stock price crashes.
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1

2

z This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
5 hypotheses. Section 3 describes the data and research design. Section 4 presents the main
? empirical results. Section 5 discussions. Section 6 concludes the paper.

g 2. Literature Review and Hypothesis

:(1) a. Intellectual Capital Efficiency (ICE)

12 Intellectual Capital (IC) represents a company's intangible knowledge assets in the form
:i of information and knowledge resources (Kitts et al., 2001). Several studies have revealed
12 that Intellectual Capital efficiency (ICE) can improve the performance of companies (see
17 e.g. Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh, 2017; Mustapha and
12 Abdelheq, 2018; McDowell, 2018; Sardo et al., 2018; Huang and Huang, 2020). Investors
;? are very interested in buying shares when the company has implemented ICE. As Lin et al.
;g (2015); Ozkan et al. (2017) shows that the greater of ICE, the more it reduces stock price
24 crashes.

;2 Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
;é which if invested efficiently in can be strengthen the company's position and gains a
gg competitive advantage. It means, the efficiency of human capital (HCE) represents the
31 selection of superior intellectual capital (IC) to be employed in the company's business.
gg Meanwhile, Asiaei et al. (2018) has proven that there was a significant positive relationship
g;‘ between HCE levels and the use of a balanced performance measurement system.
36 Dzenopoljac et al. (2016) also revealed that HCE has a direct positive impact on the
2573 financial performance of companies. Therefore, Companies that have a higher HCE are
23 more likely to have a higher ROE, a higher ROA, a higher ROIC and tend to be more
j; profitable.

43 In general, various strategies have been carried out by many companies to regulate
fé structural capital in order to optimize overall business performance. Intellectual capital (IC)
j? has a central role in determining the structural capital model used in companies. Gogan et al.
48 (2015) revealed that determining the right model in structural capital needs to be done in
gg order to obtain competitive advantages in the market. This study indicates that IC plays an
g; important role in determining efficient structural capital so that the organization's desire to
gi be competitive in the market can be achieved. In addition, Ciprian et al. (2012) explained
55 that IC is not sufficient to determine the accuracy of structural capital sizes, it is necessary to
s
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complement positions on intangible assets that can help to determine company policies and
decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
Employed (ROCE). It means, capital employed efficiency (CEE) represents intellectual
capital (IC) which is able to perform accurate calculations in capital investment in order to
obtain optimal returns. As Merch et al. (2017) have explained that CEE plays an important
role in making investment decisions because accurate calculations are needed regarding the
fitness of operations and financial performance of investments. Thus, Intellectual Capital
efficiency (ICE) has an important role in investment decisions.

b. Intellectual Capital Efficiency (ICE) Measurement Model on Stock Price Risk

Basically, the efficiency of intellectual capital (ICE) plays a role in the application of
HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and CEE (Capital
Employed Efficiency). This study will examine the effect of ICE on stock price risk. In the
testing process, we combine the measurement model of the performance of intellectual
potential in knowledge economy developed by (Pulic, 1998) and the calculation of the
negative coefficient of firm-specific daily returns (NCSKEW) developed by (Chen et al.,
2017). ICE is calculated using three components, namely value added human capital
efficiency (VAHU), value added structural capital (STVA), and value added capital
employed (VACA). Meanwhile, stock price risk is calculated using NCSKEW. More
detailed calculations are explained in the method section.

Several studies have used this model which shows mixed results as well. Hejazi et al.
(2016) found that increasing intellectual capital (IC) should increase firm value. Meanwhile,
Kamukama and Sulait (2017) showed a positive and significant relationship between human
capital, relational capital, structural capital on competitive advantage. Another study shows
that the three sub-constructions of IC together have a positive and substantive relationship
with business performance (Huang and Liu, 2005; Sharabati et al., 2010). The three studies
indicate that Innovation and creation play a dominant role in describing the latent constructs
of IC. Based on discussion above, hypothesis (H1) is given

Hla : Human capital efficiency is positively related to firm performance

H1b : Structural capital efficiency is positively related to firm performance

Hlc : Capital employed efficiency is positively related to firm performance
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Chen et al. (2005) have confirmed that investors place higher value on companies with
better intellectual capital efficiency. Furthermore, Song (2015) has shown that management
tends to hide some negative information and suddenly release negative information in the
future if the company has a higher level of accounting disclosure of intellectual capital.
Dong and Zhang (2016) have also shown that environmental control, information and
communication, and monitoring components significantly reduce the risk of accidents while
risk assessment and control activity components do not show any relation to the risk of a
stock price crash. Ben-Nasr and Ghouma (2018) explained that employee welfare also
factors that contribute to the risk of stock price crashes. Further analysis shows a strong
corporate governance mechanism can reduce the risk of rising stock price crashes in less
unionized companies and there is a negative impact of union strength on the risk of stock
price crashes (Liao and Ouyang, 2017). Meanwhile, Anifowose et al. (2017) showed a
positive relationship between the intellectual capital as a whole and the market capitalization
value of the company. Some of these studies imply that IC can reduce the risk of stock
investment. Based on discussion above, hypothesis (H2) is given.

H2a : Human capital efficiency is negatively related to stock price crash risk

H2b : Structural capital efficiency is negatively related to stock price crash risk

H2c : Capital employed efficiency is negatively related to stock price crash risk

Bennett et al. (2020) has explained that management, directly or indirectly, learns from
its firm's stock price, so that more informative stock prices should make the firm more
productive. It means, informativeness of stock prices indicates that the company's
performance is better. As Martani et al. (2009) mentioned in their research that the
company's financial performance is shown by the profitability ratio and the market value
ratio significantly influences returns in the company. Based on this research, the following
hypothesis (H3) can be formulated as

H3 : firm performance is negatively related to stock price crash risk

Intellectual capital (IC) owned by the company is expected to create added value so that

it can improve company performance. Good firm performance is one of the signals that will
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be considered by investors in making investment decisions. Cenciarelli et al. (2018) in her
research showed that bankruptcy prediction models that include IC have superior predictive
capabilities over standard models. Meanwhile, stock price crashes are very likely to occur if
the organization's internal controls are ineffective. The effectiveness of internal control
depends on research and development (R&D) conducted by the company. Zhou and Pan
(2018) explained that companies that will develop Intellectual capital require capital for
R&D so they are faced with financing constraints. It means, IC efficiency supports the
effectiveness of internal control. In addition, the level of social trust also plays a role in the
risk of stock price crashes. According to Cao et al. (2016), social trust, as a socioeconomic
factor, is negatively correlated with accident risk. There is a fact that companies in areas of
high social trust tend to hide bad news. Management tends to disclose more related
information to get investor. Thus, intellectual capital efficiency is needed as a corporate
strategy to increase information transparency and financial performance which will manifest
towards increasing investor confidence. Based on discussion above, we can hypothesize
(H4) that
H4a: Human capital efficiency is negatively related to stock price crash risk by using
firm performance as intervening variable
H4b: Structural capital efficiency is negatively related to stock price crash risk by using
firm performance as intervening variable
H4c: Capital employed efficiency is negatively related to stock price crash risk by using
firm performance as intervening variable
Research Design
a. Sample
This study uses companies from various sectors as research objects as the sample for the
research. The sample collected from Indonesia Stock Exchange (IDX) annual report data in
2018. We also obtain weekly stock data from Yahoo Finance. We then use the following
selection criteria: First, similar to Khan and Watts (2009), we require that total assets and
book, values of equity for each firm be greater than zero. Second, to be included in the
sample, a firm must have at least 20 weekly returns for each fiscal year. We also excluded
incomplete company data and financial information. Finally, we obtained samples from 152

companies to apply to the study.
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b. Measurement of Independent variables

Chen et al. (2005) argue that value added intellectual coefficient (VAIC) and its three
components, HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and
CEE (Capital Employed Efficiency) represent the independent variables. In order to
calculate VAIC, we have to know the amount of HCE, SCE, and CEE. It can be expressed in
Formula 1.

VAIC=HCE 4+ SCE + CEE ...cccciiiiiiiiiieeeeceeee e Formula 1

To measure VAIC we need value added to be calculated. In its simplest form VA is the
difference between output and input. Output represents net sales revenues and input contains
all the expenses incurred in earning the sales revenues except labor costs which are
considered to be a value creating entity (Tan et al., 2008). This VA is also defined as the net
value created by firms during the year (Chen et al., 2005), VA could be calculated using
Formula 2.

VA=S-B=NI+T+DP+IT+W oo Formula 2

Notes : S is sales; B is Cost of Goods Sold; NI is net income after tax, T is taxes, DP is

depreciation; 1 is interest expense; and W is wages and salaries for employee.

iv.  Human Capital Efficiency (HCE)

Human capital (HC) factors consist of skills, knowledge, productivity,
competence, and all the things that fit with employee in the work place. Human
capital efficiency (HCE) can be calculated using a calculation developed by Pulic
(1998), where HCE is calculated using the formula value added human capital
efficiency (VAHU). VAHU calculations can be seen in Formula 3.

VAHU = VA/HC ..ot Formula 3
v.  Structural Capital Efficiency (SCE)

Structural Capital (SC) is one of elements in intellectual capital, it consists of
organizational networks, patents, strategy, and brand names. Based on Pulic
(1998), we calculated SC as in Formula 4. Meanwhile, structural capital efficiency
(SCE) is calculated using value added structural capital (STVA) as in Formula 5.
SC=VA —HC et Formula 4
STVA =SC/ VA e Formula 5
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Structural capital efficiency (SCE) is the dollar of SC within the firm, for
every dollar of value added, and as HCE increases, SCE increases. If the
efficiency measures for both HCE and SCE were calculated with VA as the

numerator, the logical inconsistency would remain (Pulic, 1998).

vi.  Capital Employed Efficiency (CEE)

Capital Employed Efficiency (CEE) is the efficiency that SCE and HCE fail
to capture. Pulic (1998) argues that IC cannot create value on its own, and so it
must be combined with capital (physical and financial) employed (CE). CEE
shows how much VA is created by a dollar spent on capital employed (CE). We
could calculate CE as the total assets minus intangible assets and CEE is defined
as value added capital employed (VACA). VACA calculations can be seen in
Formula 6.

VACA = VA /T CE ittt Formula 6
c. Measurement of Dependent variable
The risk of stock price crash is the risk of a stock price decline in a significant range
after the price had soared (Kim and Zhang, 2016). This variable was developed using a
model developed by Chen et al. (2017) which can be seen in Formula 7.

—[n(n—1)3/2X7_  Wire— Wie)’]

NCSKEW=—""""""""""""""""""— |||\ ‘st Formula 7
2 3/2

[(n—1)(n—2)Ey_ ,Wire— W) ) ]

Notes: W, r.is the company's weekly specific stock returns for T weeks in year t, wi, t is the

average weekly return of the company's specific stock for year t and n is the number
of weeks for year t. The larger NCSKEW represents a greater negative slope rate of

return, which means a greater risk of stock price crashes that can occur.

d. Measurement of Intervening variable
This paper uses firm performance as intervening variable. We use ROE to analyze the

firm performance. We calculate this ratio with formula 8.

Earning after tax

ROE = T RQUILy  eeeeeeseseeeeeeesesessiieeeseie s Formula 8
quity

e. Empirical Models
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This study uses path analysis that produce two model regression to test our hypotheses.
Model 1
ROE = a + B1VAHU + B2 STVA + B3 VACA + B4 SIZE —
Model 11
NCSKEW = a — 81 STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -
Notes: ROE is ratio for measuring firm performance, NCSKEW is the negative coefficient of
firm-specific daily returns as a proxy of stock price crash risk, VAHU is value added
human capital, STVA is structural capital value added, VACA is value added capital

employed, and SIZE is firm size as control variable in this study.

Results
a. Normality Test

Table 1 show that the significance value of Asymp. The Sig (2-tailed) is 0.200. The
value is greater than 0.1. Then according to the basis of decision making in the Kolmogorov-
Smirnov normality test above, the result can be concluded that the data is normally
distributed so that the assumptions or statements of normality in the regression model have
been fulfilled for data above.

Tablel. Normal Probability Test Result
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual

N 152
Normal Parameters 2P Mean 0.000
Std. Deviation 0.924
Absolute 0.059
Most Extreme Differences Positive 0.037
Negative -0.059
Test Statistic 0.059
Asymp. Sig. (2-tailed) 0.200°¢

Notes:

a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.

b. Multicollinearity Test
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The basis for decision making from the multicolinearity test is done by looking at the
value of Tolerance and VIF. Based on the output table, it is known that the tolerance value
of each variable is greater than 0.1. While for the VIF value for each variable is less than 10.
Then according to the basis for multicoliniearity test decision making, we can conclude that
there are no symptoms of multicoliniearity in the regression model. Table 2 shows the
results of the multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079  0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)

c. Heteroskedasticity Test

Based on Figure 1, we know that data dots spread above and below or around the
number of 0. Then we can see that dots are not clustered just on above or below. The
distribution of data points does not form a wavy pattern widened then narrowed and widened
again. We also can see that the dots do not make any certain pattern. According from the
analyses, we can conclude that there is no heteroscedasticity problem so that a good and
ideal regression model can be fulfilled.
d. Path Analysis

In the Table 3, Model 1 shows that the STVA and VACA coefficients have a significant
positive effect on ROE at a significance level of 1% with a significance value of 0.015 and
0,000, respectively. While based on the table given that there is no significant relationship
between VAHU and ROE at the 1% significance level, so we can conclude that H1(a) is
rejected. Based on a beta test, VACA is variable that have the most influences changes in
ROE. The value of Sig. F-statistics show that at a significance level of 1%, VAHU, VACA,
and STV A simultaneously influence on ROE. This result is a strong indicator that there is a

relationship between intellectual capital and firm performance, thus supporting H1(b) and
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HI(c). That is, if a firm is able to use its IC more efficiently in one year, this can lead to a

performance increase in the same year.

Figure 1. Heteroskedasticity Test Result
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In the Table 3, Model 2 shows that all of the components of intellectual capital do not
have any significance relationship with stock price crash risk at 1% significance level. From
table above we also know that ROE does not have any significance influence on stock price
crash risk. Furthermore, we use model 1 and model 2 to do analysis path. After getting the
numbers from the table, we calculate the indirect effect by multiplying the effect of the IC
component with ROE and ROE with stock price crash risk. Based on the table and path
analysis calculation, VAHU has a direct effect on stock price crash risk of 0.103 while the
indirect effect of VAHU on stock price crash risk through ROE is 0,000399. STVA has a
direct effect on the risk of a stock price crash of 0.025 while STVA has an indirect effect on
the risk of a stock price crash of 0.005922. Furthermore, the VACA component has a direct
effect of 0.117 and an indirect effect of 0.01264 on the risk of stock price crashes.
According to the principle of path analysis that if the indirect effect is greater than the direct

effect then it means there is a significant relationship in the indirect relationship between
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variables. We can conclude from the data that VAHU, STVA, and VACA do not have any

significant relationship to stock price crash risk either directly or indirectly through firm

performance.

Table 3. The Results of Regression Model

Dependent Variable: ROE

Dependent Variable: NCSKEW

Predicted Sign Model 1 Predicted Sign Model 2
0.001 -0.062
VAHU * (0.005) ) (0.096)
0.128%: 0.144
STVA * (0.052) ] (0.952)
0.404* 0.958
VACA + -
(0.037) (0.891)
0.010* 0.123
SIZE (Control) + 0.002) - (0.043)
. -0.271
ROE (Intervening) - (1.481)
Constant -0.340 -4.074
(0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074%**
N 152 152

Note: This table presents the correlation coefficient number (), while the number between

parentheses is the standard error. The *, **, and *** signs indicate significance at the levels of

1%, 5%, and 10%.

5. Discussion

Several studies show that intellectual capital (IC) has an important role in improving

sustainable company performance and business progress (see e.g. Castillo et al., 2019; Lee and

Lin, 2019; Oppong and Pattanayak, 2019; Secundo et al., 2020). However, the test results in this

study prove that IC has no effect on stock crash risk on the Indonesia Stock Exchange (IDX). In

addition, other results show that the company's performance as represented by return on equity

(ROE) also has no effect on stock price crash risk. This means, IC only plays a role in controlling

company performance and does not play a role in controlling share prices.
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Internationally, the efficiency of share price information is influenced by investors'
understanding of the long-term relationship between stock market volatility and the uncertainty
of international economic policy (Belcaid and Ghini, 2019). In addition, a study in France also
shows that stock exchanges find it difficult to maintain the efficiency of stock information during
global macroeconomic events (Boya, 2019). Thus, external factors, namely the ability of
investors to analyze stock price volatilityand macroeconomic events, play a greater role in
controlling the risk of falling share prices, while IC does not have an important role in
controlling stock prices.

Studies in China show that regulations that promote the efficiency of share prices also have
an important role in controlling stock prices (He and Fang 2019). Another study shows that
Chinese investor sentiment (CIS) also affects stock price volatility (Li, 2019). These two studies
imply that companies have more interest in stock investment so that anomalies of information
have the potential to be carried out by companies in order to increase company capital. This
resulted in negative sentiment by investors towards the company. Thus, investor sentiment and
government regulations that encourage an efficient market on the stock exchange also play a role
in stock price volatility. In our opinion, intellectual capital (IC) does not play a role in controlling
the risk of falling share prices, while external factors such as macroeconomic events, investor
sentiment, and regulations that promote efficient markets have a strong influence on the risk of

falling share prices.

6. Conclusion

This study examines the effect of intellectual capital components on stock price crash risk by
using firm performance as an intervening variable. This research is a quantitative study using
secondary data on annual reports published by the IDX (Indonesia Stock Exchange) and stock
price data published by Yahoo Finance. Intellectual capital variables are measured by the Value
added Intellectual capital (VAIC) method written by Pulic (1998) and stock price crash risk
variables are measured by NCSKEW developed by Chen et al. (2017). Data is processed using
the path analysis method to determine the direct effect and indirectly from each of the
interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant relationship to
firm performance but partially the VAHU does not have a significant effect like STVA and
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VACA. Capital employed has the biggest influence on firm performance. The findings state that
the three intellectual capital variables do not have a significant direct or indirect relationship with
stock price crash risk. The findings show that enhancing intellectual capital is an important thing
to do to improve firm performance but having good performance does not mean can reduce stock
price crash risk in the future.

Based on the discussion section, it shows that intellectual capital (IC) does not play a role in
controlling of stock price crash risk. Meanwhile, the results of previous research explorations
indicate that the occurrence of macroeconomic events, investor sentiment and regulations that
promote efficient markets are determining factor for stock price volatility which is connected to
the stock price crash risk. In the end, we concluded that enhancing intellectual capital is an
important thing to do to improve firm performance but having good performance does not mean

can reduce stock price crash risk in the future.
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Does Intellectual Capital Have Any Influence on Stock Price Crash Risk?

ABSTRACT

Purpose
This paper-study-paperaims—to explore the influence between intellectual capital and the risk
of stock price crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of the efficiency of intellectual capital on stock price
crash risk using a sample size of 152 sampte—of-companies listed on_the Indonesia Stock
Exchange dPBX)—in-the-period—ofduring 2018. To test the research hypotheses, regression
analysis and path analysis arewere applied. In addition, the researchers added exploration to
several studies to strengthen the results of this study.

Findings

Our findings indicate that investors' optimistic (pessimistic) sentiment regarding stock price
volatility has obscured aspects of the financial performance of listed companies. This finding
implies that investor sentiment has dominated -its-influence on stock price crash risk; so that
the aspects of intellectual capital are obscured.

Originality / value

This research provides new information that intellectual capital disclosure in the stock market
needs to invetve-include a-knowledge of the volatility of stock prices in order to reveal stock
price crash risk.

Key word: Intellectual capital, stock price crash risk, firm performance, disclosure, social
capital, corporate governance convergence-

1. Introduction

Companies #-medera-era-nowadays are being replaced with a knowledge-—based, fast-—
changing, and technologieally--intensive economy, including in Indonesia. Most ef-companies
use technology to enhance the efficiency ofs companyies® activitiesy and depress expenses
incurred. In this modern economy, for many firms, the most important and essential asset asset

mst-be-had-for-each-company-is intellectual capital (1C).- H-has-been-ditferent-trom-previows

erain sharp contrast to times when-that physical capital was the power of the-companies.

Previous studies have shown that company value and capability are often based on the
intangible inteHeetual-eapital(IC) that it possesses (Berzkalne and Zelgalve, 2014; Huang and
Huang, 2020). Liu and Jiang (2020) have also proven that IC has a positive impact on business
progress, such as increasing brand equity and social networking. In addition, IC alse-provides

various positive benefits for companies such as employees’ job satisfaction and retention
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(Longo and Mura, 2011), increasing business innovation (Ornek and Ayas, 2015; Adesina,
2019), increasing the relevance of accounting information (Hayati et al., 2015), and cost
efficiency (Martinez et al., 2020). In this study, we ERRCEELS! propose that the
application of teHeetual-eapitallC in the company is able-expected to reduce risk on stock
price crashes.

The purpose of this study is to find out the relationship between efficiency of inteHeetual
eapitallC and stock price crash risk in the future by using firm performance as the mediating
variable. -Clarke et al. (2011) stated that fateHeetual-eapital{IC) has a positive influence on
firm performance, which is characterized by three components of IC efficiency (ICE);sueh-as:
HCE-(Hhuman Ccapital Eefficiency (HCE), SEE(Sstructural capital Eefficiency (SCE), and
CEE(Ccapital Eemployed Eefficiency (CEE). #These factors could be a good indicatorgeed

stenal for eempantes’scompany shareholders; because a company with good ICEefficieney-on
IC-means indicates that they have been using their resources for-its-bestefficiently. Several

studies have proven that IC reflects good competence, skills, and knowledge, that-which can
improve financial performance and increase stock returns (Lentjushenkova and Lapina, 2014;
Zhou and Pan, 2018). Thus, 1C+representsgood-competeney—skills-and-knowledge-so-that-the
company is-able-tecan disclose information in accordance with the needs of the shareholders.
Based on a Taiwanese study by Chen et al. (2005), this study uses the quantitative measure,
value added intellectual coefficient (VAIC), developed by Pulic (1998) as a measure of IC
effieieneyE. Data is collected for firms listed on the Indonesia Stock Exchange (IDX) hsted
firms-in 2018. We analyzeusingused path analysis ferknewingto determine whether there is
any relation between inteHeetual-eapitallC, firm performance, and stock price crash risk. Prior

VAIC studies have investigated the direct relationship between IC and performance, but there
is no irvestigateresearch abeuton the relationship between IC and Sstock Pprice Ecrash Rrisk.
Finally—+This study contributes to the literature by bridging this gap in the knowledge, that is,
on-the relationship between InteHeetual-CapitallC and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main

empirical results. Section 5 discussestons the findings. Section 6 concludes the paper.

2. Literature Review and Hypothesis
a. Strengths and Weaknesses of Measuring Intellectual Capital
Basically, inteHeetual-eapital{IC) is measured by various elements such as human

capital, physical capital, structural capital, social capital, and relational capital. However,
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several-previous studies have shown that there are several drawbacks to IC measurement.
Adesina (2019) has-measured IC with three components, namely human capital, physical
capital, and structural capital;; however, only human capital is positively related to all the
three efficienciesy (technical, allocative, and cost). Castillo et al. (2019) proved that
capabilities of human resources are relevant for these organizations, as well as the internal
processes; and the-relationships with customers. On the issue of environmental protection,
Yong et al. (2019) revealed that green human capital and green relational capital were
influenced by green human resource management, but green structural capital was not
significantly related to green human resource management. Yusoff et al. (2019) also
revealed that green human capital does not have a positive relationship with business
sustainability.

Although IC possesses there-are—various-weaknesses-efinteHeetual-eapttal (16, its
advantages, have-been-demonstrated in several-previous studies, outweigh them. Barrena-

Martinez et al. (2020) proved that the three components of IC (relational capital, human
capital, and structural capital) positively affect open innovation {6H-performance. Salvi et
al. (2020) suggested a significantly positive relationship between all three components of
IC (struetural,—human,—secial-and-relatienship)—and firm value, generating multiple
implications for reporting entities, investors, regulators, and managers. Mahmood and
Mubarik (2020) showed that specific policies aimed at developing the IC of a firm, which
in turn can enable a firm to maintain a balance between innovation and market exploitation
activities. Yusliza et al. (2020) revealed-thatindicated the contribution of green intelleetual
eapitallC asto be an intangible resource for organizations in achieving sustainable
performance, andproviding a competitive advantage for future researchers. Dubic et al.
(2021) revealed that the intellectual agility of employees positively influences the
innovativeness of micro and small businesses, but this effect is strongly mediated through
entrepreneurial leadership,: #—meanings that human capital has an important role in
business innovation. This study will explore the efficiency of intelleetnal-eapitallC using
three measures (Hhuman capital, Sstructural capital, and Ecapital employed).
b. The Ddeterminant of Information Efficiency

Internationally, the efficiency of share price information is influenced by investors’
understanding of the long-term relationship between stock market volatility and the
uncertainty of international economic policy (Belcaid and Ghini, 2019). -A study in France
also shows that stock exchanges find it difficult to maintain the efficiency of stock

information during global macroeconomic events (Boya, 2019). -Hu et al. (2020) revealed
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that board reforms reduce crash risk by improving financial transparency and enhancing
investment efficiency. In Indonesia, sub-optimal financial positions play a role in the
corporate share repurchases decisions, while the enactment of the regulations has a
significant effect on firms' undertaking share repurchases programs (Moin et al., 2020). In
China, regulations that promote the efficiency of share prices also hawve-play an important
role in controlling stock prices (He and Fang, 2019). -Thus, external factors, namely the
ability of investors to analyze stock price volatility, macroeconomic events, financial
transparency, and Ggovernment regulations, play a greater role in controlling the risk of
stock price crashes, while IC does not have-play an important role in controlling stock
prices.

—Luo and Zang (2020) have proven that economic policy uncertainty is significantly
and positively associated with aggregated stock price crash risk at the market level.
Meanwhile, Wen et al. (2019) revealed that higher quality auditing can mitigate the impact
of retail investor attention on firms™* future crash risk. Lee at al. (2020) revealed that a
supplier firm with a concentrated customer base experiences a higher crash risk, which is
attenuated by lower switching costs and is-accentuated when the degree of information
asymmetry is high. Another study shows that Chinese investor sentiment (ctS)-also affects
stock price volatility (Li, 2019). Likewise, Ma et al. (2020) suggests that exposure to an
undiversified corporate customer base can have a negative bearing on a firm’'s crash risk.
The fifth-five studies indicate that economic policy, investor sentiment, and audit quality
have a significant effect on the risk of stock price crashes.

c. Intellectual Capital Efficiency HCE)
InteHeetual-Capital{IC) represents a company’'s intangible knowledge assets in the

form of information and knowledge resources (Kitts et al., 2001). Several studies have
revealed that InteHeetual-Capital-efficieney—(ICE} can improve the performance of
companies (see e.g., Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh, 2017;
Mustapha and Abdelheq, 2018; McDowell, 2018; Sardo et al., 2018; Huang and Huang,
2020). Investors are wery—quite interested in buying shares when the company has
implemented ICE. As-Lin et al. (2015): and Ozkan et al. (2017) shows that the greater of
the ICE, the more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which, if invested efficiently, in-can be-strengthen the company’'s position, helping itané

gains a-competitive advantage. HThis means; that the-efficieney-ef-human-—capital{HCE)
represents the—a selection of superior inteHeetual-eapital(IC) to be employed in the
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company’'s business. Meanwhile, Asiaei et al. (2018) haves proven that there was-is a
significant positive relationship between HCE levels and the use of a balanced
performance measurement system. Dzenopoljac et al. (2016) also revealed that HCE has
a direct positive impact on the financial performance of companies. Therefore,

Ccompanies that have a higher HCE are more likely to have a higher return on equity

(ROE), a higher return on asset (ROA), a higher return on invested capital (ROIC), and

tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize the overall business performance. InteHeetual-eapital
(IC) hasplays a central role in determining the structural capital model used in companies.
Gogan et al. (2015) revealed-posit that determining the right model in structural capital is
essentialneeds-to-be-done-in-order to obtain a competitive advantages in the market. This
study indicates that IC plays an important role in determining efficient structural capital
so that the organization’’s desire to be competitive in the market can be achieved. In
addition, Ciprian et al. (2012) explained that IC is not sufficient to determine the accuracy
of structural capital sizes:; it is necessary to complement positions on intangible assets that
can help to determine company policies and decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
Eemployed-ROCE),:- Hm-meanings; that eapital-employed-efficieney(CEE) represents
inteleetualeapital (IC,)} which is—able—tecan perform accurate calculations in capital
investment in order to obtain optimal returns. As-Merch et al. (2017) have-explained that
CEE plays an important role in making investment decisions because accurate calculations
are needed regarding the fitness of operations and the financial performance of
investments. Thus, IateHeetual-Capital-efficieney(ICE) has-plays an important role in
investment decisions.

d. Intellectual Capital Efficiency (#CE)-Measurement Model on Stock Price Risk

Basically, the efficiency of inteHeetual-eapital{ICE)} plays a role in the application of
HCE-Human-Capital-Efficieney), SCE-(Struetural-capital-Etficieney), and CEE-(Capital
Employed-Effieteney). This study will examine the effect of ICE on stock price risk. In
the testing process, we combine the measurement model of the performance of intellectual
potential in the knowledge economy developed by ¢(Pulic; (1998) and the calculation of the
negative coefficient of firm-specific daily returns (NCSKEW) developed by ¢Chen et al.;
(2017). ICE is calculated using three components, namely value-added human capital

efficiency (VAHU), value-—added structural capital (STVA), and value-added capital
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employed (VACA). Meanwhile, stock price risk is calculated using NCSKEW. More
detailed calculations are explained in the methods section.

Several studies have used this model, which shows mixed results as well. Hejazi et al.
(2016) found that increasing inteHeetual—eapital(IC) should increase firm value.
Meanwhile, Kamukama and Sulait (2017) showed a positive and significant relationship
between human capital, relational capital, and structural capital on competitive advantage.
Another study shows that the three sub-constructions of IC together have a positive and
substantive relationship with business performance (Huang and Liu, 2005; Sharabati et al.,
2010). The three-four studies indicate that finnovation and creation play a dominant role
in describing the latent constructs of IC. Based on the discussion above, hypothesis (H1)
is:-given

H1a: Human capital efficiency is positively related to firm performance

H1b: Structural capital efficiency is positively related to firm performance

Hlc: Capital employed efficiency is positively related to firm performance

Chen et al. (2005) have confirmed that investors place higher value on companies with
better inteHeetual-ecapital-efficieneylCE. Furthermore, Song (2015) has shown that the
management tends to hide some negative information and suddenly release negative
information in the future if the company has a higher level of accounting disclosure of
inteHeetual-eapitallC. Dong and Zhang (2016) have also shown that environmental control,
information and communication, and monitoring components significantly reduce the risk
of accidents, while risk assessment and control activity components do not show any
relation to the risk of a stock price crash. Ben-Nasr and Ghouma (2018) explained that
employee welfare is also a factors that contributes to the risk of stock price crashes. Further
analysis shows that a strong corporate governance mechanism can reduce the risk of rising
stock price crashes in less unionized companies and that there is a negative impact of union
strength on the risk of stock price crashes (Liao and Ouyang, 2017). Meanwhile,
Anifowose et al. (2017) showed a positive relationship between the-inteHeetual-eapitallC
as a whole and the market capitalization value of thea company. Some of these studies
imply that IC can reduce the risk of stock investment. Based on the above discussion
abeve, hypothesis (H2) is gtvenas follows:-

H2a: Human capital efficiency is negatively related to stock price crash risk

H2b: Structural capital efficiency is negatively related to stock price crash risk

H2c: Capital employed efficiency is negatively related to stock price crash risk
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Bennett et al. (2020) has-explained that the management, directly or indirectly, learns
from its firm’'s stock price, so that more informative stock prices should make the firm

more productive. H-means; This means that the informativeness of stock prices indicates

that the company’'s performance is better. As-Martani et al. (2009) mentioned in—their
research-that the-a company’'s financial performance is shown by the profitability ratio,
and the market value ratio significantly influences returns in the company. Based on this
researeh, the following hypothesis (H3) can be formulated as:

H3: fFirm performance is negatively related to stock price crash risk

Inteleetual-eapital (IC) owned by the company is expected to create added value so
that it can improve company performance. Good firm performance is ene-of-the-signalsan
indicator that will be considered by investors in making investment decisions. Cenciarelli
et al. (2018) in-herreseareh-showed that bankruptcy prediction models that include IC have
superior predictive capabilities over standard models. Meanwhile, stock price crashes are
very likely to occur if the organization’'s internal controls are ineffective. The effectiveness
of internal control depends on the research and development (RardPR&D) conducted by
the company. —Zhou and Pan (2018) explained that companies that wil—develop
InteHeetual-eapitallC require capital for RarndD-R&D, so they are faced with financing
constraints. H#-This means; that [C—efficieneyE supports the effectiveness of internal

control. In addition, the level of social trust also plays a role in the risk of stock price
crashes. According to Cao et al. (2016), social trust, as a socioeconomic factor, is
negatively correlated with accident risk. Fhere-is-afaet-that-eCompanies in areas of high
social trust tend to hide bad news. The Mmanagement tends to disclose more related
information to get-acquire investors. Thus, inteHeetual-capital-efficieneyICE is needed as
a corporate strategy to increase information transparency and financial performance, which
will manifest-towardsresult in increasing investor confidence. Based on the discussion
above, we can hypothesize (H4) that:
H4a: Human capital efficiency is negatively related to stock price crash risk by using
firm performance as an intervening variable
H4b: Structural capital efficiency is negatively related to stock price crash risk by
using firm performance as an intervening variable
H4c: Capital employed efficiency is negatively related to stock price crash risk by

using firm performance as an intervening variable
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Research Design
a. Sample

This study uses companies from various sectors as research objects as-theand sample
for the research. The sample was collected from Indenesia-StoekExehange(IDX s} annual
report data infor 2018. We also obtained weekly stock data from Yahoo Finance. We then
used the following selection criteria: First, similar to Khan and Watts (2009), we required
that total assets and book; values of equity for each firm be greater than zero. Second, to
be included in the sample, a firm must have at least 20 weekly returns for each fiscal year.
We also excluded incomplete company data and financial information. Finally, we
obtained samples from 152 companies to apply to the study.

b. Measurement of Independent Vvariables

Chen et al. (2005) argue that value-added-inteHeetual-coetficient (VAIC) and its three
components, HCE-(Human-Capital Efficteney), SCE-(Structural-capital Efficieney), and

CEE.(Capital Employed—Efficieney) represent the independent variables. In order to
calculate VAIC, we have to know the amount of HCE, SCE, and CEE. kThis can be

expressed in Formula 1.

VAIC=HCE + SCE + CEE .....ccciiiiiiiiiiieceeeeeeeeeeeee e Formula 1

To measure VAIC, we need value added (VA) to be calculated. In its simplest form,
VA is the difference between output and input. Output represents net sales revenues and
input contains all the expenses incurred in earning the sales revenues except labor costs,
which are considered to be a value--creating entity (Tan et al., 2008). This VA is also
defined as the net value created by firms during the year (Chen et al., 2005).; VA eould
can be calculated using Formula 2.

VA=S-B=NI+T+DP+HT+W e Formula 2

Notes : S'is sales; B is €cost of Ggoods Ssold; —NI is net income after tax; T is taxes;

DP is depreciation; I is interest expense;, and W is employee wages and

salaries-fer-employee.

i.  Human Capital Efficiency {HEE)
Human capital (HE)—factors consist of skills, knowledge, productivity,

competence, and all the-thingsaspects that fit-withpertain to an employee in the

work place. Human—eapital—effiecieney—(HCE) can be calculated using a
calculation developed by Pulic (1998), where HCE is calculated using the
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formula value-added-human-eapitalefficieney-(VAHU). VAHU calculations can

be seen in Formula 3.
VAHU = VAJHC ..ottt Formula 3
ii.  Structural Capital Efficiency-(S€E)
Structural €capital (SE)-is ene-ofan elements in inteHeetual-eapitallC and;
#-consists of organizational networks, patents, strategy, and brand names. Based

on Pulic (1998), we calculated SCE as in Formula 4. Meanwhile, straetural
capital-efficieney(SCE)} is calculated using —value—addedstructural-eapital

(STVA) as in Formula 5.

SC=VA —HC ..ottt s Formula
4

STVA =SC/ VA e Formula
5

Straetural-eapital-effieteney(SCE) is the dollar of SC within the firm, for
every dollar of value-addedVA, and as HCE increases, SCE increases. If the

efficiency measures for both HCE and SCE were calculated with VA as the
numerator, thea logical inconsistency would remain (Pulic, 1998).
iii.  Capital Employed Efficiency-(CEE)

Capital Employed Efficteney(CEE) is the efficiency that SCE and HCE fail
to capture. Pulic (1998) argues that IC cannot create value on its own, and so it
must be combined with capital (physical and financial) employed (CE). CEE
shows how much VA is created by a dollar spent on eapital-employed{CE). We

could calculate CE as the total assets minus intangible assets and CEE is defined

as value-added-ecapital-employed{VACA). VACA calculations can be seen in

Formula 6.
VACA = VA /T CE et e e e Formula
6

c. Measurement of Dependent Vvariable

The risk of stock price crash is the risk of a significant stock price decline—n—=a
stgnifieant-range after the price had soared (Kim and Zhang, 2016). This variable was
developed using a model developed by Chen et al. (2017), which can be seen in Formula

7.
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— [n(n—1)3/2 Z; _ Wire— wi)?]

NCSKEW=————""""""""""— [\’ oootireren. Formula 7
2 3/2

[(m—1)(n— 2)(222 Wite— W) ) ]

Notes: Wiz, is the company s weekly specific stock returns for T weeks in year t, wi, t is

the average weekly return of the company s specific stock for year t and n is the
number of weeks for year t. The larger NCSKEW represents a greater negative
slope rate of return, which means a greater risk of stock price crashes that can
occur.
d. Measurement of Intervening Vvariable
This paper-study uses firm performance as the intervening variable. We use ROE to

analyze the-firm performance. We calculate this ratio with fFormula 8.

Earning after tax

ROE = W ......................................................................................... Formula &

e. Empirical Models
This study uses path analysis that produce two model regressions to test our

hypotheses.

Model I

ROE = a + B1VAHU + B2 STVA + B3 VACA + B4 SIZE — u

Model 11

NCSKEW = « — 81 STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -

Notes: ROE is the ratio for measuring firm performance, NCSKEW is the negative
coefficient of firm-specific daily returns as a proxy effor stock price crash risk,
VAHU is value-—-added human capital, STV A is value-added structural capital-atue
added, VACA is value--added capital employed, and SIZE is firm size as the control

variable in this study.

Results
a. Normality Test

Table 1 shows that-the significance value of Asymp. The Sig (2-tailed) is 0.200. The
value is greater than 0.1. Fhen—aAccording to the basis of decision making in the
Kolmogorov-Smirnov normality test above, the-resultit can be concluded that the data is
normally distributed so that the assumptions or statements of normality in the regression

model have been fulfilled for the data above.
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Tablel. Normal Probability Test Result

One-Sample Kolmogorov-Smirnov Test

Unstandardized Residual

N

Mean
Std. Deviation

Normal Parameters 2°

Absolute
Most Extreme Differences Positive
Negative

Test Statistic
Asymp. Sig. (2-tailed)

152

0.000
0.924
0.059
0.037
-0.059
0.059
0.200<4

Notes:
a. Test distribution is Normal-
b. Calculated from data-

c. Lilliefors Significance Correction-
d. This is a lower bound of the true significance-

b. Multicollinearity Test

Page 16 of 45

The basis for decision making from the multicollinearity test is dene-bylooking-atthe

value of Ftolerance (Tol) and variance inflating factor (VIF). Based on the output table, it

is known that the tolerance value of each variable is greater than 0.1. While fer-the VIF

value for each variable is less than 10. Then, according to the basis for the multicollinearity

test decision making, we can conclude that there are no symptoms of multicollinearity in

the regression model. Table 2 shows the results of the multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079  0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)
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c. Heteroskedasticity Test

Based on Figure 1, we know that data dots spread above and below or around the
number of0. Fhen-wWe can then see that the dots are not just clustered jast-en-above or
below. The distribution of data points does not form a wavy pattern, wideninged then
narrowinged and then wideninged again. We can also ean-see that the dots do not make
any certain pattern. According frem-to the analyses, we can conclude that there is no

heteroscedasticity problem; so that-a good and ideal regression model can be fulfilled.

d. Path Analysis

In the-Table 3, Model 1 shows that the STVA and VACA coefficients have a
significant positive effect on ROE at a significance level of 1% with a significance value
of 0.015 and 0.;000, respectively. While, based on the-tTable 2, gtven—that-there is no
significant relationship between VAHU and ROE at the 1% significance level;; so we can
conclude that H1(a) is rejected. Based on a beta test, VACA is the variable that have-the
most influences changes in ROE. The value of Sig. F-statistics shows that at a significance
level of 1%, VAHU, VACA, and STV A simultaneously influence ea-ROE. This result is
a strong indicator that there is a relationship between inteHeetual-eapitallC and firm
performance, thus supporting H1(b) and H1(c). That is, if a firm is-able-tecan use its IC
more efficiently in one year, this can lead to a performance increase in the same year.
Figure 1. Heteroskedasticity Test Result

Scatterplot
Dependent Variable: NCSKEW
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In the-Table 3, Model 2 shows that all of the components of inteleetual-eapitalIC do
not have any significantee relationship with stock price crash risk at the 1% significance
level. From table-abeveTable 2 we also know that ROE does not have any significantee
influence on stock price crash risk. Furthermore, we use s#Model 1 and mModel 2 te-defor
path analysis—path. After getting—acquiring the numbers from the—tableTable 2, we
calculated the indirect effect by multiplying the effect of the IC component with ROE and
then ROE with stock price crash risk. Based on the—tTable 2 and the path analysis
calculation, VAHU has a direct effect on stock price crash risk of 0.103 while the indirect
effect of VAHU on stock price crash risk through ROE is 0.;000399. STVA has a direct
effect on the risk of a stock price crash of 0.025 while STVA has an indirect effect on the
risk of a stock price crash of 0.005922. Furthermore, the VACA component has a direct
effect of 0.117 and an indirect effect of 0.01264 on the risk of stock price crashes.
According to the principle of path analysis, that-if the indirect effect is greater than the
direct effect, then it means there is a significant relationship in the indirect relationship
between variables. We can conclude from the data that VAHU, STVA, and VACA do not
have any significant relationship tewith stock price crash risk either directly or indirectly
through firm performance.

Table 3. Fhe-Results of the Regression Model

Dependent Variable: ROE Dependent Variable: NCSKEW

Predicted Sign Model 1 Predicted Sign Model 2

0.001 -0.062
0.128%** 0.144
STVA + (0.052) - (0.952)
0.404% 0.958
VACA + (0.037) p (0.891)
0.010%* 0.123
SIZE (Control) + (0.002) - (0.043)
-0.271
ROE (Intervening) - (1.481)
-0.340 -4.074
Constant (0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074%**
N 152 152

Page 18 of 45



Page 19 of 45

oNOYTULT D WN =

NN = = = O
0oV oOoNOOULIDdDWN=O

NNDNNDNN
NO UL h WN

oouvuuuuuuuuuubdb b bd,DDBDMDBAMDDAEDMDWWWWWWWWWWNON
OC VWO NOULAAWN-_OCVONOOCTULLDWN—_OUOVONOOULIDdD,WN=O0O VOV O®

Journal of Intellectual Capital

Note: This table presents the correlation coefficient number (f), while the number between
within parentheses is the standard error. Fhe-*, **, and *** signs-indicate significance at the
levels e£1%, 5%, and 10%, respectively.

5. Discussion

Several studies show that inteHeetual-eapital {IC) has-plays an important role in improving
sustainable company performance and business progress (see e.g., Castillo et al., 2019; Lee
and Lin, 2019; Oppong and Pattanayak, 2019; Secundo et al., 2020). However, the test results
in this study prove that IC has no effect on stock crash risk on the fadenesiaSteckExechange
¢(IDX3. In addition, other results show that the company’'s performance, as represented by
retura-on-equity-{ROE.} also has no effect on stock price crash risk.— We find that information
inefficiency results in general distrust of stock markets in developing countries (Yang et al.,
2019). Information inefficiency is a global problem that always exists in the stock market, even
although #+is-more present-prevalent in developing countries than developed countries (Boya,
2019; Bartram and Grinblatt, 2021). Meanwhile, Al-Yahyaee et al. (2020) explain that high
liquidity that is not balanced with low volatility will weaken information efficiency in the stock
market. This indicates that the-a company’'s financial performance appears to be no longer
considered in the share purchase decision.

Investors’* optimistic (pessimistic) sentiment towards stock prices seems to dominate s
influence on the operation of the stock market. The sentiment index built on social media has
been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The optimistic
(pessimistic) sentiment of Internet search-based investors is-alse-able-tecan also influence the
premium value in the United States stock market (Teti el al., 2020; Klemola, 2020). Meanwhile,
Ni et al. (2019) revealed that the fluctuation of stock prices is more sensitively to the intraday
sentiment of individuals. Chau et al. (2016) explain that sentiment-induced buying and selling
is an important determinant of stock price variation. Based on explanations from various
previous-studies, we believe that investors’ optimistic (pessimistic) sentiment towards stock
price volatility dominates #s-influence on buying or selling decisions, so that the financial

performance aspects of listed companies are obscured in the stock market.

6. Conclusions and Implications

a. Conclusions
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This study examines the effect of inteHeetual-eapitallC components on stock price
crash risk by using firm performance as an intervening variable. This research is a

quantitative study using secondary data on annual reports published by the IDX (Indenesia

SteekExehange)-and stock price data published by Yahoo Finance. fateHeetual-eapitallC

variables are measured by the Value-added-InteHeetual-capital-(VAIC) method written by
Pulic (1998) and stock price crash risk variables are measured by NCSKEW developed by

Chen et al. (2017). Data iswas processed using the path analysis method to determine the
direct effect and indirectly effect from each of the interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant
relationship to firm performance; but-however, partially, the-VAHU does not have a

significant effect like STVA and VACA. Capital employed has the biggest influence on
firm performance. The results state that the three inteHeetual-eapitallC variables do not
have a significant direct or indirect relationship with stock price crash risk. This result is
in line with several previous studies. So far, the optimistic (pessimistic) sentiment of
investors regarding the volatility of share prices has obscured aspects of the financial
performance of listed companies. Finally;—wWe conclude that investor sentiment has
dominated #s—influence on stock price crash risk; so that the IC aspect has become
obscured.

b. Implications

So far, research on inteleetual-eapital {IC) has been discussed in 700 articles written
by leading authors at various universities (Dubic et al., 2020). However, there is no
research that discusses IC disclosure on the stock market. This research provides an
understanding that the stock market is driven by the optimistic (pessimistic) sentiment of
investors. This fact implies that intelleetual-eapitallC disclosure, which is proxied by the
company’'s financial performance, becomes obscured, while finvestors prefer to analyze
the volatility of stock prices as a parameter in buying or selling decisions. In further-future
research, it is necessary to modify the measurement of the intellectual property associated
with knowledge of stock price volatility.

Basically, the ability and knowledge #for compiling a stock portfolio that reveals
specific information about the company is needed to increase shareholders’ confidence
(Chance and Yang, 2007). Meanwhile, specific information about the company will
produce the-idiosyncratic volatility, which is the best predictor of stock returns and it-is
proven to have a positive impact on investors’™ heterogeneous beliefs (Kongsilp and

Mateus, 2017; He et al., 2020). -Zhan (2019) argues that there iswas a positive relationship
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between synchronization of stock price movements and stronger stock market volatility
for emerging markets during the financial crisis from June 2007 to December 2008. As
regards practical imphieationsapplication, inteHeetual-eapitallC represents the knowledge
and ability in-thefor preparingatien a efa-stock portfolio whieh-that contains company-

specific information, which is needed #-erder-to minimize stock price crash risk.
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Does Intellectual Capital Have Any Influence On Stock Price Crash Risk?

ABSTRACT

Purpose
This paper aims to explore the influence between intellectual capital and the risk of stock price
crashes by using company performance as an intervening variable.

Design / methodology / approach

This study empirically analyzes the impact of efficiency of intellectual capital on stock price
crash risk using 152 sample of companies listed on Indonesia Stock Exchange (IDX) in the
period of 2018. To test the research hypotheses, regression analysis and path analysis are
applied. In addition, the researchers added exploration to several studies to strengthen the
results of this study.

Findings

Our findings indicate that investors' optimistic (pessimistic) sentiment regarding stock price
volatility has obscured aspects of the financial performance of listed companies. This finding
implies that investor sentiment has dominated its influence on stock price crash risk, so that
the aspects of intellectual capital are obscured.

Originality / value

This research provides new information that intellectual capital disclosure in the stock market
needs to involve a knowledge of the volatility of stock prices in order to reveal stock price crash
risk.

Key word: Intellectual capital, stock price crash risk, firm performance, disclosure, social
capital, corporate governance convergence.

1. Introduction

Companies in modern era nowadays are being replaced with a knowledge—based, fast—
changing and technologically intensive economy, including in Indonesia. Most of companies
use technology to enhance the efficiency on companies activity and depress expense incurred.
In this modern economy, for many firms, the most important asset must be had for each

company is intellectual capital. It has been different from previous era that physical capital was
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the power of the companies. Previous studies have shown that company value and capability
are often based on the intangible intellectual capital (IC) that it possesses (Berzkalne and
Zelgalve, 2014; Huang and Huang, 2020). Liu and Jiang (2020) have also proven that IC has a
positive impact on business progress such as increasing brand equity and social networking. In
addition, IC also provides various positive benefits for companies such as employees' job
satisfaction and retention (Longo and Mura, 2011), increasing business innovation (Ornek and
Ayas, 2015; Adesina, 2019), increasing the relevance of accounting information (Hayati et al.,
2015), and cost efficiency (Martinez et al., 2020). In this study, we would intuitively expect
that the application of intellectual capital in the company is able to reduce risk on stock price
crashes.

The purpose of this study is to find out relationship between efficiency of intellectual
capital and stock price crash risk in the future by using firm performance as mediating variable.
Clarke et al. (2011) stated that Intellectual capital (IC) has a positive influence on firm
performance which is characterized by three components of IC efficiency, such as: HCE
(Human Capital Efficiency), SCE (Structural capital Efficiency), and CEE (Capital Employed
Efficiency). It could be a good signal for companies’s shareholder, because a company with
good efficiency on IC means that they have been using the resource for its best. Several studies
have proven that IC reflects good competence, skills and knowledge that can improve financial
performance and increase stock returns (Lentjushenkova and Lapina, 2014; Zhou and Pan,
2018). Thus, IC represents good competency, skills and knowledge so that the company is able
to disclose information in accordance with the needs of shareholders.

Based on a Taiwanese study by Chen et al. (2005) this study uses the quantitative measure,
value added intellectual coefficient (VAIC) developed by Pulic (1998) as a measure of IC
efficiency. Data is collected for Indonesia Stock Exchange (IDX) listed firms in 2018. We
analyze using path analysis for knowing whether there are any relation between intellectual
capital, firm performance, and stock price crash risk. Prior VAIC studies have investigated the
direct relationship between IC and performance, but there is no investigate about relationship
between IC and Stock Price Crash Risk. Finally, this study contributes to the literature on the
relation between Intellectual Capital and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main

empirical results. Section 5 discussions. Section 6 concludes the paper.

2. Literature Review and Hypothesis

Page 28 of 45



Page 29 of 45

oNOYTULT D WN =

Journal of Intellectual Capital

a. Strengths and Weaknesses of Measuring Intellectual Capital

Basically, intellectual capital (IC) is measured by various elements such as human
capital, physical capital, structural capital, social capital, and relational capital. However,
several previous studies have shown that there are several drawbacks to IC measurement.
Adesina (2019) has measured IC with three components, namely human capital, physical
capital and structural capital, however only human capital is positively related to all the
three efficiency (technical, allocative, and cost). Castillo et al. (2019) proved that
capabilities of human resources are relevant for these organizations, as well as the internal
processes, and the relationships with customers. On the issue of environmental protection,
Yong et al. (2019) revealed that green human capital and green relational capital were
influenced by green human resource management, but green structural capital was not
significantly related to green human resource management. Yusoff et al. (2019) also
revealed that green human capital does not have a positive relationship with business
sustainability.

Although there are various weaknesses of intellectual capital (IC), its advantages have
been demonstrated in several previous studies. Barrena-Martinez et al. (2020) proved that
the three components of IC (relational capital, human capital, and structural capital)
positively affect open innovation (OI) performance. Salvi et al. (2020) suggested a
significantly positive relationship between all three components of IC (structural, human,
social and relationship) and firm value, generating multiple implications for reporting
entities, investors, regulators, and managers. Mahmood and Mubarik (2020) showed that
specific policies aimed at developing IC of a firm, which in turn can enable a firm to
maintain a balance between innovation and market exploitation activities. Yusliza et al.
(2020) revealed that the contribution of green intellectual capital as an intangible resource
for organizations in achieving sustainable performance and a competitive advantage for
future researchers. Dubic et al. (2021) revealed that the intellectual agility of employees
positively influences the innovativeness of micro and small businesses, but this effect is
strongly mediated through entrepreneurial leadership. It means that human capital has an
important role in business innovation. This study will explore the efficiency of intellectual

capital using three measures (Human capital, Structural capital and Capital employed).

b. The determinant of Information Efficiency
Internationally, the efficiency of share price information is influenced by investors'

understanding of the long-term relationship between stock market volatility and the
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uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France
also shows that stock exchanges find it difficult to maintain the efficiency of stock
information during global macroeconomic events (Boya, 2019). Hu et al. (2020) revealed
that board reforms reduce crash risk by improving financial transparency and enhancing
investment efficiency. In Indonesia, sub-optimal financial positions play a role in the
corporate share repurchases decisions, while the enactment of the regulations has a
significant effect on firms' undertaking share repurchases programs (Moin et al., 2020). In
China, regulations that promote the efficiency of share prices also have an important role
in controlling stock prices (He and Fang 2019). Thus, external factors, namely the ability
of investors to analyze stock price volatility,macroeconomic events, financial
transparency, and Government regulations play a greater role in controlling the risk of
stock price crashes, while IC does not have an important role in controlling stock prices.
Luo and Zang (2020) have proven that economic policy uncertainty is significantly
and positively associated with aggregated stock price crash risk at the market level.
Meanwhile, Wen et al. (2019) revealed that higher quality auditing can mitigate the impact
of retail investor attention on firms' future crash risk. Lee at al. (2020) revealed that a
supplier firm with a concentrated customer base experiences higher crash risk is attenuated
by lower switching costs and is accentuated when the degree of information asymmetry is
high. Another study shows that Chinese investor sentiment (CIS) also affects stock price
volatility (Li, 2019). Likewise Ma et al. (2020) suggests that exposure to an undiversified
corporate customer base can have a negative bearing on a firm's crash risk. The fifth studies
indicate that economic policy, investor sentiment, and audit quality have a significant

effect on the risk of stock price crashes.

c. Intellectual Capital Efficiency (ICE)

Intellectual Capital (IC) represents a company's intangible knowledge assets in the
form of information and knowledge resources (Kitts et al., 2001). Several studies have
revealed that Intellectual Capital efficiency (ICE) can improve the performance of
companies (see e.g. Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh, 2017,
Mustapha and Abdelheq, 2018; McDowell, 2018; Sardo et al., 2018; Huang and Huang,
2020). Investors are very interested in buying shares when the company has implemented
ICE. As Lin et al. (2015); Ozkan et al. (2017) shows that the greater of ICE, the more it

reduces stock price crashes.
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Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which if invested efficiently in can be strengthen the company's position and gains a
competitive advantage. It means, the efficiency of human capital (HCE) represents the
selection of superior intellectual capital (IC) to be employed in the company's business.
Meanwhile, Asiaei et al. (2018) has proven that there was a significant positive relationship
between HCE levels and the use of a balanced performance measurement system.
Dzenopoljac et al. (2016) also revealed that HCE has a direct positive impact on the
financial performance of companies. Therefore, Companies that have a higher HCE are
more likely to have a higher ROE, a higher ROA, a higher ROIC and tend to be more
profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize overall business performance. Intellectual capital
(IC) has a central role in determining the structural capital model used in companies.
Gogan et al. (2015) revealed that determining the right model in structural capital needs to
be done in order to obtain competitive advantages in the market. This study indicates that
IC plays an important role in determining efficient structural capital so that the
organization's desire to be competitive in the market can be achieved. In addition, Ciprian
et al. (2012) explained that IC is not sufficient to determine the accuracy of structural
capital sizes, it is necessary to complement positions on intangible assets that can help to
determine company policies and decisions.

Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
Employed (ROCE). It means, capital employed efficiency (CEE) represents intellectual
capital (IC) which is able to perform accurate calculations in capital investment in order
to obtain optimal returns. As Merch et al. (2017) have explained that CEE plays an
important role in making investment decisions because accurate calculations are needed
regarding the fitness of operations and financial performance of investments. Thus,

Intellectual Capital efficiency (ICE) has an important role in investment decisions.

d. Intellectual Capital Efficiency (ICE) Measurement Model on Stock Price Risk
Basically, the efficiency of intellectual capital (ICE) plays a role in the application of
HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and CEE (Capital
Employed Efficiency). This study will examine the effect of ICE on stock price risk. In
the testing process, we combine the measurement model of the performance of intellectual

potential in knowledge economy developed by (Pulic, 1998) and the calculation of the
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negative coefficient of firm-specific daily returns (NCSKEW) developed by (Chen et al.,
2017). ICE is calculated using three components, namely value added human capital
efficiency (VAHU), value added structural capital (STVA), and value added capital
employed (VACA). Meanwhile, stock price risk is calculated using NCSKEW. More
detailed calculations are explained in the method section.

Several studies have used this model which shows mixed results as well. Hejazi et al.
(2016) found that increasing intellectual capital (IC) should increase firm value.
Meanwhile, Kamukama and Sulait (2017) showed a positive and significant relationship
between human capital, relational capital, structural capital on competitive advantage.
Another study shows that the three sub-constructions of IC together have a positive and
substantive relationship with business performance (Huang and Liu, 2005; Sharabati et al.,
2010). The three studies indicate that Innovation and creation play a dominant role in
describing the latent constructs of IC. Based on discussion above, hypothesis (H1) is given

Hla : Human capital efficiency is positively related to firm performance

H1b : Structural capital efficiency is positively related to firm performance

Hlc : Capital employed efficiency is positively related to firm performance

Chen et al. (2005) have confirmed that investors place higher value on companies with
better intellectual capital efficiency. Furthermore, Song (2015) has shown that
management tends to hide some negative information and suddenly release negative
information in the future if the company has a higher level of accounting disclosure of
intellectual capital. Dong and Zhang (2016) have also shown that environmental control,
information and communication, and monitoring components significantly reduce the risk
of accidents while risk assessment and control activity components do not show any
relation to the risk of a stock price crash. Ben-Nasr and Ghouma (2018) explained that
employee welfare also factors that contribute to the risk of stock price crashes. Further
analysis shows a strong corporate governance mechanism can reduce the risk of rising
stock price crashes in less unionized companies and there is a negative impact of union
strength on the risk of stock price crashes (Liao and Ouyang, 2017). Meanwhile,
Anifowose et al. (2017) showed a positive relationship between the intellectual capital as
a whole and the market capitalization value of the company. Some of these studies imply
that IC can reduce the risk of stock investment. Based on discussion above, hypothesis
(H2) is given.

H2a : Human capital efficiency is negatively related to stock price crash risk

H2b : Structural capital efficiency is negatively related to stock price crash risk
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H2c : Capital employed efficiency is negatively related to stock price crash risk

Bennett et al. (2020) has explained that management, directly or indirectly, learns
from its firm's stock price, so that more informative stock prices should make the firm
more productive. It means, informativeness of stock prices indicates that the company's
performance is better. As Martani et al. (2009) mentioned in their research that the
company's financial performance is shown by the profitability ratio and the market value
ratio significantly influences returns in the company. Based on this research, the following
hypothesis (H3) can be formulated as

H3 : firm performance is negatively related to stock price crash risk

Intellectual capital (IC) owned by the company is expected to create added value so
that it can improve company performance. Good firm performance is one of the signals
that will be considered by investors in making investment decisions. Cenciarelli et al.
(2018) in her research showed that bankruptcy prediction models that include IC have
superior predictive capabilities over standard models. Meanwhile, stock price crashes are
very likely to occur if the organization's internal controls are ineffective. The effectiveness
of internal control depends on research and development (RandD) conducted by the
company. Zhou and Pan (2018) explained that companies that will develop Intellectual
capital require capital for RandD so they are faced with financing constraints. It means, IC
efficiency supports the effectiveness of internal control. In addition, the level of social trust
also plays a role in the risk of stock price crashes. According to Cao et al. (2016), social
trust, as a socioeconomic factor, is negatively correlated with accident risk. There is a fact
that companies in areas of high social trust tend to hide bad news. Management tends to
disclose more related information to get investor. Thus, intellectual capital efficiency is
needed as a corporate strategy to increase information transparency and financial
performance which will manifest towards increasing investor confidence. Based on
discussion above, we can hypothesize (H4) that

H4a: Human capital efficiency is negatively related to stock price crash risk by using

firm performance as intervening variable

H4b: Structural capital efficiency is negatively related to stock price crash risk by

using firm performance as intervening variable

H4c: Capital employed efficiency is negatively related to stock price crash risk by

using firm performance as intervening variable
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Research Design
a. Sample

This study uses companies from various sectors as research objects as the sample for
the research. The sample collected from Indonesia Stock Exchange (IDX) annual report
data in 2018. We also obtain weekly stock data from Yahoo Finance. We then use the
following selection criteria: First, similar to Khan and Watts (2009), we require that total
assets and book, values of equity for each firm be greater than zero. Second, to be included
in the sample, a firm must have at least 20 weekly returns for each fiscal year. We also
excluded incomplete company data and financial information. Finally, we obtained
samples from 152 companies to apply to the study.
b. Measurement of Independent variables

Chen et al. (2005) argue that value added intellectual coefficient (VAIC) and its three
components, HCE (Human Capital Efficiency), SCE (Structural capital Efficiency), and
CEE (Capital Employed Efficiency) represent the independent variables. In order to
calculate VAIC, we have to know the amount of HCE, SCE, and CEE. It can be expressed
in Formula 1.

VAIC =HCE + SCE F CEE ... Formula 1

To measure VAIC we need value added to be calculated. In its simplest form VA is
the difference between output and input. Output represents net sales revenues and input
contains all the expenses incurred in earning the sales revenues except labor costs which
are considered to be a value creating entity (Tan et al., 2008). This VA is also defined as
the net value created by firms during the year (Chen et al., 2005), VA could be calculated
using Formula 2.

VA=S-B=NI+THDP+IT+W ittt Formula 2

Notes : S'is sales,; B is Cost of Goods Sold; NI is net income after tax, T is taxes, DP

is depreciation; I is interest expense;, and W is wages and salaries for
employee.
i.  Human Capital Efficiency (HCE)
Human capital (HC) factors consist of skills, knowledge, productivity,
competence, and all the things that fit with employee in the work place. Human

capital efficiency (HCE) can be calculated using a calculation developed by
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Pulic (1998), where HCE is calculated using the formula value added human

capital efficiency (VAHU). VAHU calculations can be seen in Formula 3.

VAHU = VA/HC ...ttt Formula 3
ii.  Structural Capital Efficiency (SCE)

Structural Capital (SC) is one of elements in intellectual capital, it consists
of organizational networks, patents, strategy, and brand names. Based on Pulic
(1998), we calculated SC as in Formula 4. Meanwhile, structural capital
efficiency (SCE) is calculated using value added structural capital (STVA) as
in Formula 5.

SC=VA —HC ..ottt Formula 4
STVA =SC/ VA ettt e Formula 5

Structural capital efficiency (SCE) is the dollar of SC within the firm, for
every dollar of value added, and as HCE increases, SCE increases. If the
efficiency measures for both HCE and SCE were calculated with VA as the
numerator, the logical inconsistency would remain (Pulic, 1998).

iii.  Capital Employed Efficiency (CEE)

Capital Employed Efficiency (CEE) is the efficiency that SCE and HCE fail
to capture. Pulic (1998) argues that IC cannot create value on its own, and so it
must be combined with capital (physical and financial) employed (CE). CEE
shows how much VA is created by a dollar spent on capital employed (CE). We
could calculate CE as the total assets minus intangible assets and CEE is defined

as value added capital employed (VACA). VACA calculations can be seen in

Formula 6.
VACA = VA T CE. oo Formula
6

¢. Measurement of Dependent variable

The risk of stock price crash is the risk of a stock price decline in a significant range
after the price had soared (Kim and Zhang, 2016). This variable was developed using a
model developed by Chen et al. (2017) which can be seen in Formula 7.

— [n(n—1)3/2 Z; _ Wire— wi)*]

NCSKEW=———"""""""""""— |||\’ oottiseren. Formula 7
2 3/2

[(m—1)(n— 2)(222 Wite—wi) ) ]

Notes: W, r,is the company's weekly specific stock returns for T weeks in year t, wi, t is

the average weekly return of the company's specific stock for year t and n is the
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number of weeks for year t. The larger NCSKEW represents a greater negative
slope rate of return, which means a greater risk of stock price crashes that can
occur.
d. Measurement of Intervening variable
This paper uses firm performance as intervening variable. We use ROE to analyze the

firm performance. We calculate this ratio with formula 8.

Earning after tax

ROE = W ........................................................................................... Formula &

e. Empirical Models
This study uses path analysis that produce two model regression to test our

hypotheses.

Model I

ROE = a + f1VAHU + B2 STVA + B3 VACA + B4 SIZE — u

Model 11

NCSKEW = a — 81 STVA — B2 VACA — B3 AHU + B4 SIZE — B5 ROE -

Notes: ROE is ratio for measuring firm performance, NCSKEW is the negative coefficient
of firm-specific daily returns as a proxy of stock price crash risk, VAHU is value
added human capital, STV A is structural capital value added, VACA is value added

capital employed, and SIZE is firm size as control variable in this study.

Results
a. Normality Test

Table 1 show that the significance value of Asymp. The Sig (2-tailed) is 0.200. The
value is greater than 0.1. Then according to the basis of decision making in the
Kolmogorov-Smirnov normality test above, the result can be concluded that the data is
normally distributed so that the assumptions or statements of normality in the regression
model have been fulfilled for data above.

Tablel. Normal Probability Test Result
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual

N 152
Mean 0.000
Normal Parameters &b o
Std. Deviation 0.924
Absolute 0.059
Most Extreme Differences Positive 0.037
Negative -0.059
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Test Statistic 0.059
Asymp. Sig. (2-tailed) 0.2004
Notes:

a. Test distribution is Normal.

b. Calculated from data.

c. Lilliefors Significance Correction.

d. This is a lower bound of the true significance.

b. Multicollinearity Test

The basis for decision making from the multicolinearity test is done by looking at the
value of Tolerance and VIF. Based on the output table, it is known that the tolerance value
of each variable is greater than 0.1. While for the VIF value for each variable is less than
10. Then according to the basis for multicoliniearity test decision making, we can conclude
that there are no symptoms of multicoliniearity in the regression model. Table 2 shows the
results of the multicollinearity test.

Table 2. Multicollinearity Test Results

Unstandardized Standardized Collinearity
Model 1 Coefficients Coefficients t Sig. Statistics

B Std. Error Beta Tolerance  VIF
(Constant) -4.074 1.323 -3.079  0.002
VAHU -0.062 0.096 -0.103 -0.640 0.523 0.247 4.052
STVA 0.144 0.952 0.025 0.151 0.880 0.236 4.231
VACA 0.958 0.891 0.117 1.076 0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2.857 0.005 0.847 1.181
ROE -0.271 1.481 -0.021 -0.183 0.855 0.475 2.104

Note: Dependent Variable (NCSKEW)

c. Heteroskedasticity Test

Based on Figure 1, we know that data dots spread above and below or around the
number of 0. Then we can see that dots are not clustered just on above or below. The
distribution of data points does not form a wavy pattern widened then narrowed and
widened again. We also can see that the dots do not make any certain pattern. According
from the analyses, we can conclude that there is no heteroscedasticity problem so that a
good and ideal regression model can be fulfilled.
d. Path Analysis

In the Table 3, Model 1 shows that the STVA and VACA coefficients have a

significant positive effect on ROE at a significance level of 1% with a significance value
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0f'0.015 and 0,000, respectively. While based on the table given that there is no significant
relationship between VAHU and ROE at the 1% significance level, so we can conclude
that H1(a) is rejected. Based on a beta test, VACA is variable that have the most influences
changes in ROE. The value of Sig. F-statistics show that at a significance level of 1%,
VAHU, VACA, and STVA simultaneously influence on ROE. This result is a strong
indicator that there is a relationship between intellectual capital and firm performance, thus
supporting H1(b) and H1(c). That is, if a firm is able to use its IC more efficiently in one
year, this can lead to a performance increase in the same year.

Figure 1. Heteroskedasticity Test Result

Scatterplot
Dependent Variable: NCSKEW

e

ed Residual

(»]
Op
%
%
0

Regression Student
o
0
o
o

Regression Standardized Predicted Value

In the Table 3, Model 2 shows that all of the components of intellectual capital do not
have any significance relationship with stock price crash risk at 1% significance level.
From table above we also know that ROE does not have any significance influence on
stock price crash risk. Furthermore, we use model 1 and model 2 to do analysis path. After
getting the numbers from the table, we calculate the indirect effect by multiplying the
effect of the IC component with ROE and ROE with stock price crash risk. Based on the
table and path analysis calculation, VAHU has a direct effect on stock price crash risk of
0.103 while the indirect effect of VAHU on stock price crash risk through ROE is
0,000399. STVA has a direct effect on the risk of a stock price crash of 0.025 while STVA
has an indirect effect on the risk of a stock price crash of 0.005922. Furthermore, the
VACA component has a direct effect of 0.117 and an indirect effect of 0.01264 on the risk
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of stock price crashes. According to the principle of path analysis that if the indirect effect

is greater than the direct effect then it means there is a significant relationship in the

indirect relationship between variables. We can conclude from the data that VAHU,

STVA, and VACA do not have any significant relationship to stock price crash risk either

directly or indirectly through firm performance.

Table 3. The Results of Regression Model

Dependent Variable: ROE

Dependent Variable: NCSKEW

Predicted Sign Model 1 Predicted Sign Model 2
0.001 -0.062
VAHU + (0.005) - (0.096)
0.128%* 0.144
STVA + 0.052) - (0.952)
0.404* 0.958
VACA + (0.037) - (0.891)
0.010* 0.123
SIZE (Control) + (0.002) - (0.043)
-0.271
ROE (Intervening) - (1.481)
-0.340 -4.074
Constant (0.068) (1.323)
R-square (R?) 0.525 0.066
Sig. F Stat 0.000* 0.074%%**
N 152 152

Note: This table presents the correlation coefficient number (B), while the number between
parentheses is the standard error. The *, **, and *** signs indicate significance at the levels of

1%, 5%, and 10%.

5. Discussion

Several studies show that intellectual capital (IC) has an important role in improving

sustainable company performance and business progress (see e.g. Castillo et al., 2019; Lee and

Lin, 2019; Oppong and Pattanayak, 2019; Secundo et al., 2020). However, the test results in

this study prove that IC has no effect on stock crash risk on the Indonesia Stock Exchange

(IDX). In addition, other results show that the company's performance as represented by return

on equity (ROE) also has no effect on stock price crash risk. We find that information

inefficiency results in general distrust of stock markets in developing countries (Yang et al.,

2019). Information inefficiency is a global problem that always exists in the stock market, even
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though it is more present in developing countries than developed countries (Boya, 2019;
Bartram and Grinblatt, 2021). Meanwhile, Al-Yahyaee et al. (2020) explain that high liquidity
that is not balanced with low volatility will weaken information efficiency in the stock market.
This indicates that the company's financial performance appears to be no longer considered in
the share purchase decision.

Investors' optimistic (pessimistic) sentiment towards stock prices seems to dominate its
influence on the operation of the stock market. The sentiment index built on social media has
been shown to greatly influence the volatility of stock prices (Liang et al., 2020). The optimistic
(pessimistic) sentiment of Internet search-based investors is also able to influence the premium
value in the United States stock market (Teti el al. 2020; Klemola, 2020). Meanwhile, Ni et al.
(2019) revealed that the fluctuation of stock prices is more sensitively to the intraday sentiment
of individuals. Chau et al. (2016) explain that sentiment-induced buying and selling is an
important determinant of stock price variation. Based on explanations from various previous
studies, we believe that investors' optimistic (pessimistic) sentiment towards stock price
volatility dominates its influence on buying or selling decisions, so that the financial

performance aspects of listed companies are obscured in the stock market.

6. Conclusions and Implications
a. Conclusions

This study examines the effect of intellectual capital components on stock price crash
risk by using firm performance as an intervening variable. This research is a quantitative
study using secondary data on annual reports published by the IDX (Indonesia Stock
Exchange) and stock price data published by Yahoo Finance. Intellectual capital variables
are measured by the Value added Intellectual capital (VAIC) method written by Pulic
(1998) and stock price crash risk variables are measured by NCSKEW developed by Chen
et al. (2017). Data is processed using the path analysis method to determine the direct
effect and indirectly from each of the interrelated variables.

Simultaneously, the VAHU, STVA, and VACA variables have a significant
relationship to firm performance but partially the VAHU does not have a significant effect
like STVA and VACA. Capital employed has the biggest influence on firm performance.
The results state that the three intellectual capital variables do not have a significant direct
or indirect relationship with stock price crash risk. This result is in line with several
previous studies. So far, the optimistic (pessimistic) sentiment of investors regarding the

volatility of share prices has obscured aspects of the financial performance of listed
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companies. Finally, we conclude that investor sentiment has dominated its influence on
stock price crash risk, so that the IC aspect has become obscured.
b. Implications

So far, research on intellectual capital (IC) has been discussed in 700 articles written
by leading authors at various universities (Dubic et al., 2020). However, there is no
research that discusses IC disclosure on the stock market. This research provides an
understanding that the stock market is driven by the optimistic (pessimistic) sentiment of
investors. This fact implies that intellectual capital disclosure, which is proxied by the
company's financial performance becomes obscured, while Investors prefer to analyze the
volatility of stock prices as a parameter in buying or selling decisions. In further research,
it is necessary to modify the measurement of the intellectual property associated with

knowledge of stock price volatility.
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Abstract

Purpose — This paper explores the influence between intellectual capital (IC) and the risk of stock price crashes
by using company performance as an intervening variable.

Design/methodology/approach — This study empirically analyzes the impact of the efficiency of IC on stock
price crash risk using a sample size of 152 companies listed on the Indonesia Stock Exchange (IDX) during
2018. To test the research hypotheses, regression analysis and path analysis were applied. In addition, the
researchers added exploration to several studies to strengthen the results of this study.

Findings — This study’s findings indicate that investors’ optimistic (pessimistic) sentiment regarding stock
price volatility has obscured aspects of the financial performance of listed companies. This finding implies that
investor sentiment has dominated influence on stock price crash risk so that the aspects of IC are obscured.
Originality/value — This research provides new information that IC disclosure in the stock market needs to
include knowledge of the volatility of stock prices in order to reveal stock price crash risk.

Keywords Intellectual capital, Stock price crash risk, Firm performance, Disclosure, Social capital,
Corporate governance convergence
Paper type Research paper

1. Introduction

Companies nowadays are being replaced with a knowledge-based, fast-changing and
technology-intensive economy, including in Indonesia. Most companies use technology to
enhance the efficiency of company activities and depress expenses incurred. In this modern
economy, for many firms, the most important and essential asset is intellectual capital (IC), in
sharp contrast to times when physical capital was the power of companies. Previous studies
have shown that company value and capability are often based on the intangible IC that it
possesses (Berzkalne and Zelgalve, 2014; Huang and Huang, 2020). Liu and Jiang (2020) have
also proven that IC has a positive impact on business progress, such as increasing brand
equity and social networking. In addition, IC provides various positive benefits for companies
such as employees’ job satisfaction and retention (Longo and Mura, 2011), increasing
business innovation (Ornek and Ayas, 2015; Adesina, 2019), increasing the relevance of
accounting information (Hayati et al, 2015) and cost efficiency (Martinez et al, 2020). In this
study, we propose that the application of IC in the company is expected to reduce the risk on
stock price crashes.

The purpose of this study is to find out the relationship between efficiency of IC and stock
price crash risk in the future by using firm performance as the mediating variable. Clarke et al.
(2011) stated that IC has a positive influence on firm performance, which is characterized by
three components of IC efficiency (ICE): human capital efficiency (HCE), structural capital
efficiency (SCE) and capital employed efficiency (CEE). These factors could be a good
indicator for company shareholders because a company with good ICE indicates that they
have been using their resources efficiently. Several studies have proven that IC reflects good
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competence, skills and knowledge, which can improve financial performance and increase
stock returns (Lentjushenkova and Lapina, 2014; Zhou and Pan, 2018). Thus, the company
can disclose information in accordance with the needs of the shareholders.

Based on a Taiwanese study by Chen et al (2005), this study uses the quantitative
measure, value-added intellectual coefficient (VAIC), developed by Pulic (1998) as a measure
of ICE. Data are collected for firms listed on the Indonesia Stock Exchange (IDX) in 2018. We
used path analysis to determine whether there is any relation between IC, firm performance
and stock price crash risk. Prior VAIC studies have investigated the direct relationship
between IC and performance, but there is no research on the relationship between IC and
stock price crash risk. This study contributes to the literature by bridging this gap in the
knowledge, that is, the relationship between IC and stock price crashes.

This paper proceeds as follows. Section 2 reviews the relevant literature and develops our
hypotheses. Section 3 describes the data and research design. Section 4 presents the main
empirical results. Section 5 discusses the findings. Section 6 concludes the paper.

2. Literature review and hypothesis

2.1 Strengths and weaknesses of measuving intellectual capital

Basically, IC is measured by various elements such as human capital, physical capital,
structural capital, social capital and relational capital. However, previous studies have shown
that there are several drawbacks to IC measurement. Adesina (2019) measured IC with three
components, namely human capital, physical capital and structural capital; however, only
human capital is positively related to all the three efficiencies (technical, allocative and cost).
Castillo et al. (2019) proved that capabilities of human resources are relevant for these
organizations, as well as the internal processes and relationships with customers. On the
issue of environmental protection, Yong ef al. (2019) revealed that green human capital and
green relational capital were influenced by green human resource management, but green
structural capital was not significantly related to green human resource management. Yusoff
et al. (2019) also revealed that green human capital does not have a positive relationship with
business sustainability.

Although IC possesses weaknesses, its advantages, demonstrated in previous studies,
outweigh them. Barrena-Martinez ef al. (2020) proved that the three components of IC
(relational capital, human capital and structural capital) positively affect open innovation
performance. Salvi ef al. (2020) suggested a significantly positive relationship between all
three components of IC and firm value, generating multiple implications for reporting entities,
investors, regulators and managers. Mahmood and Mubarik (2020) showed that specific
policies aimed at developing the IC of a firm, which in turn can enable a firm to maintain a
balance between innovation and market exploitation activities. Yusliza ef al. (2020) indicated
the contribution of green IC to be an intangible resource for organizations in achieving
sustainable performance, providing a competitive advantage for future researchers. Dubic
et al (2021) revealed that the intellectual agility of employees positively influences the
innovativeness of micro and small businesses, but this effect is strongly mediated through
entrepreneurial leadership, meaning that human capital has an important role in business
innovation. This study will explore the efficiency of IC using three measures (human capital,
structural capital and capital employed).

2.2 The determinant of information efficiency

Internationally, the efficiency of share price information is influenced by investors’
understanding of the long-term relationship between stock market volatility and the
uncertainty of international economic policy (Belcaid and Ghini, 2019). A study in France also



shows that stock exchanges find it difficult to maintain the efficiency of stock information
during global macroeconomic events (Boya, 2019). Hu et al. (2020) revealed that board reforms
reduce crash risk by improving financial transparency and enhancing investment efficiency.
In Indonesia, sub-optimal financial positions play a role in corporate share repurchase
decisions, while the enactment of the regulations has a significant effect on firms undertaking
share repurchase programs (Moin ef al, 2020). In China, regulations that promote the
efficiency of share prices also play an important role in controlling stock prices (He and Fang,
2019). Thus, external factors, namely the ability of investors to analyze stock price volatility,
macroeconomic events, financial transparency and government regulations, play a greater
role in controlling the risk of stock price crashes, while IC does not play an important role in
controlling stock prices.

Luo and Zang (2020) have proven that economic policy uncertainty is significantly and
positively associated with aggregated stock price crash risk at the market level. Meanwhile,
Wen et al (2019) revealed that higher quality auditing can mitigate the impact of retail
investor attention on firms’ future crash risk. Lee ef al (2020) revealed that a supplier firm
with a concentrated customer base experiences a higher crash risk, which is attenuated by
lower switching costs and accentuated when the degree of information asymmetry is high.
Another study shows that Chinese investor sentiment also affects stock price volatility (Li,
2019). Likewise, Ma et al. (2020) suggest that exposure to an undiversified corporate customer
base can have a negative bearing on a firm’s crash risk. The five studies indicate that
economic policy, investor sentiment and audit quality have a significant effect on the risk of
stock price crashes.

2.3 Intellectual capital efficiency

IC represents a company’s intangible knowledge assets in the form of information and
knowledge resources (Kitts et al, 2001). Several studies have revealed that ICE can improve
the performance of companies (see, e.g. Clarke et al., 2011; Gogan et al., 2016; Asiaei and Jusoh,
2017; Mustapha and Abdelheq, 2018; McDowell et al., 2018; Sardo et al, 2018; Huang and
Huang, 2020). Investors are quite interested in buying shares when the company has
implemented ICE. Lin ef al. (2015) and Ozkan ef al. (2017) show that the greater the ICE, the
more it reduces stock price crashes.

Jerzak (2015) shows that human capital constitutes inborn skills and acquired skills,
which, if invested efficiently, can strengthen the company’s position, helping it gain
competitive advantage. This means that HCE represents a selection of superior IC to be
employed in the company’s business. Meanwhile, Asiaei ef al. (2018) have proven that there is
a significant positive relationship between HCE levels and the use of a balanced performance
measurement system. Dzenopoljac et al. (2016) also revealed that HCE has a direct positive
impact on the financial performance of companies. Therefore, companies that have a higher
HCE are more likely to have a higher return on equity (ROE), a higher return on asset (ROA),
a higher return on invested capital (ROIC) and tend to be more profitable.

In general, various strategies have been carried out by many companies to regulate
structural capital in order to optimize the overall business performance. IC plays a central role
in determining the structural capital model used in companies. Gogan et al. (2015) posit that
determining the right model in structural capital is essential to obtain a competitive
advantage in the market. This study indicates that IC plays an important role in determining
efficient structural capital so that the organization’s desire to be competitive in the market can
be achieved. In addition, Ciprian ef al. (2012) explained that IC is not sufficient to determine the
accuracy of structural capital sizes; it is necessary to complement positions on intangible
assets that can help to determine company policies and decisions.
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Andersson et al. (2006) revealed that shareholder demand is a higher return on capital
employed, meaning that CEE represents IC, which can perform accurate calculations in
capital investment in order to obtain optimal returns. Merch et al. (2017) explained that CEE
plays an important role in making investment decisions because accurate calculations are
needed regarding the fitness of operations and the financial performance of investments.
Thus, ICE plays an important role in investment decisions.

2.4 Intellectual capital efficiency measurement model on stock price visk

Basically, the efficiency of ICE plays a role in the application of HCE, SCE and CEE. This
study will examine the effect of ICE on stock price risk. In the testing process, we combine the
measurement model of the performance of intellectual potential in the knowledge economy
developed by Pulic (1998) and the calculation of the negative coefficient of firm-specific daily
returns (NCSKEW) developed by Chen et al. (2017). ICE is calculated using three components,
namely value-added human capital efficiency (VAHU), value-added structural capital
(STVA) and value-added capital employed (VACA). Meanwhile, stock price risk is calculated
using NCSKEW. More detailed calculations are explained in the methods section.

Several studies have used this model, which shows mixed results as well. Hejazi et al.
(2016) found that increasing IC should increase firm value. Meanwhile, Kamukama and Sulait
(2017) showed a positive and significant relationship between human capital, relational
capital and structural capital on competitive advantage. Another study shows that the three
sub-constructions of IC together have a positive and substantive relationship with business
performance (Huang and Liu, 2005; Sharabati et al., 2010). The four studies indicate that
innovation and creation play a dominant role in describing the latent constructs of IC. Based
on the discussion above, hypothesis (H1) is as follows:

Hla. HCE is positively related to firm performance.
HI1b. SCE is positively related to firm performance.
Hic. CEE is positively related to firm performance.

Chen et al. (2005) have confirmed that investors place higher value on companies with better
ICE. Furthermore, Song (2015) has shown that the management tends to hide some negative
information and suddenly release negative information in the future if the company has a
higher level of accounting disclosure of IC. Dong and Zhang (2016) have also shown that
environmental control, information and communication and monitoring components
significantly reduce the risk of accidents, while risk assessment and control activity
components do not show any relation to the risk of a stock price crash. Ben-Nasr and Ghouma
(2018) explained that employee welfare is also a factor that contributes to the risk of stock
price crashes. Further analysis shows that a strong corporate governance mechanism can
reduce the risk of rising stock price crashes in less unionized companies and that there is a
negative impact of union strength on the risk of stock price crashes (Liao and Ouyang, 2017).
Meanwhile, Anifowose et al. (2017) showed a positive relationship between IC as a whole and
the market capitalization value of a company. Some of these studies imply that IC can reduce
the risk of stock investment. Based on the above discussion, hypothesis (H2) is as follows:

H2a. HCE is negatively related to stock price crash risk.
H2b. SCE is negatively related to stock price crash risk.
H2c. CEE is negatively related to stock price crash risk.

Bennett ef al. (2020) explained that the management, directly or indirectly, learns from its
firm’s stock price so that more informative stock prices should make the firm more



productive. This means that the informativeness of stock prices indicates that the company’s
performance is better. Martani et al. (2009) mentioned that a company’s financial performance
is shown by the profitability ratio, and the market value ratio significantly influences returns
in the company. Based on this, the following hypothesis (H3) can be formulated as

H3. Firm performance is negatively related to stock price crash risk.

IC owned by the company is expected to create added value so that it can improve company
performance. Good firm performance is an indicator that will be considered by investors in
making investment decisions. Cenciarelli ef al (2018) show that bankruptcy prediction
models that include IC have superior predictive capabilities over standard models.
Meanwhile, stock price crashes are very likely to occur if the organization’s internal
controls are ineffective. The effectiveness of internal control depends on the research and
development (R&D) conducted by the company. Zhou and Pan (2018) explained that
companies that develop IC require capital for R&D, so they are faced with financing
constraints. This means that ICE supports the effectiveness of internal control. In addition,
the level of social trust also plays a role in the risk of stock price crashes. According to Cao
et al. (2016), social trust, as a socioeconomic factor, is negatively correlated with accident risk.
Companies in areas of high social trust tend to hide bad news. The management tends to
disclose more related information to acquire investors. Thus, ICE is needed as a corporate
strategy to increase information transparency and financial performance, which will result in
increasing investor confidence. Based on the discussion above, we can hypothesize (H4) that

H4a. HCE is negatively related to stock price crash risk by using firm performance as an
intervening variable.

H4b. SCE is negatively related to stock price crash risk by using firm performance as an
intervening variable.

H4c. CEE is negatively related to stock price crash risk by using firm performance as an
intervening variable.

3. Research design

3.1 Sample

This study uses companies from various sectors as research objects and sample for the
research. The sample was collected from IDX’s annual report data for 2018. We also obtained
weekly stock data from Yahoo Finance. We then used the following selection criteria: First,
similar to Khan and Watts (2009), we required that total assets and book values of equity for
each firm be greater than zero. Second, to be included in the sample, a firm must have at least
20 weekly returns for each fiscal year. We also excluded incomplete company data and
financial information. Finally, we obtained samples from 152 companies to apply to the study.

3.2 Measurement of independent variables

Chen et al. (2005) argue that VAIC and its three components, HCE, SCE and CEE, represent
the independent variables. In order to calculate VAIC, we have to know the amount of HCE,
SCE and CEE. This can be expressed in Formula (1).

VAIC = HCE + SCE + CEE Formula 1
To measure VAIC, we need value added (VA) to be calculated. In its simplest form, VA is the

difference between output and input. Output represents net sales revenues and input contains
all the expenses incurred in earning the sales revenues except labor costs, which are
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considered to be a value-creating entity (Tan e/ al, 2008). This VA is also defined as the net
value created by firms during the year (Chen ef al.,, 2005). VA can be calculated using Formula
@.

VA=S-B=NI+T+DP+I1+W Formula 2

S is sales; B is cost of goods sold; NI is net income after tax; 7" is taxes; DP is depreciation;
1 is interest expense and W is employee wages and salaries.

3.2.1 Human capital efficiency. Human capital factors consist of skills, knowledge,
productivity, competence and all aspects that pertain to an employee in the work place. HCE
can be calculated using a calculation developed by Pulic (1998), where HCE is calculated
using the formula VAHU. VAHU calculations can be seen in Formula (3).

VAHU = VA/HC Formula 3

3.2.2 Structural capital efficiency. Structural capital is an element in IC and consists of
organizational networks, patents, strategy and brand names. Based on Pulic (1998), we
calculated SCE as in Formula (4). Meanwhile, SCE is calculated using STV A as in Formula (5).

SC=VA -HC Formula 4
STVA =SC/VA Formula 5

SCE is the dollar of SC within the firm, for every dollar of VA, and as HCE increases, SCE
increases. If the efficiency measures for both HCE and SCE were calculated with VA as the
numerator, a logical inconsistency would remain (Pulic, 1998).

3.2.3 Capital employed efficiency. CEE is the efficiency that SCE and HCE fail to capture.
Pulic (1998) argues that IC cannot create value on its own, and so it must be combined with
capital (physical and financial) employed (CE). CEE shows how much VA is created by a
dollar spent on CE. We could calculate CE as the total assets minus intangible assets and CEE
is defined as VACA. VACA calculations can be seen in Formula (6).

VACA = VA/CE Formula 6

3.3 Measurement of dependent variable

The risk of stock price crash is the risk of a significant stock price decline after the price had
soared (Kim and Zhang, 2016). This variable was developed using a model developed by Chen
et al. (2017), which can be seen in Formula (7).

n(n—1)>° n — \3
- {T 71 (Wi, 7~ W)

(01— 1) = 2) (S, (i 1))

NCSKEW = Formula 7

3/2}

Wi 1., 1s the company’s weekly specific stock returns for 7 weeks in year ¢, wy, ¢ is the average
weekly return of the company’s specific stock for year ¢ and # is the number of weeks for year
t. The larger NCSKEW represents a greater negative slope rate of return, which means a
greater risk of stock price crashes that can occur.

3.4 Measurement of intervening variable
This study uses firm performance as the intervening variable. We use ROE to analyze firm
performance. We calculate this ratio with Formula (8).



Earning after tax

ROE = . Formula 8
Equity
3.5 Empirical models
This study uses path analysis that produce two model regressions to test our hypotheses.
ROE = a + 1 VAHU + 2 STVA + 3 VACA + p4 SIZE — u Model 1

NCSKEW = « — 1 STVA — 82 VACA — 3 AHU + g4 SIZE — 5 ROE —u Model I

ROE is the ratio for measuring firm performance, NCSKEW is the negative coefficient of firm-
specific daily returns as a proxy for stock price crash risk, VAHU is value-added human
capital, STVA is value-added structural capital, VACA is value-added capital employed and
SIZE is firm size as the control variable in this study.

4. Results

4.1 Normality test

Table 1 shows the significance value of Asymp. The Sig (two-tailed) is 0.200. The value is
greater than 0.1. According to the basis of decision making in the Kolmogorov—Smirnov
normality test above, it can be concluded that the data are normally distributed so that the
assumptions or statements of normality in the regression model have been fulfilled for the
data above.

4.2 Multicollinearity test

The basis for decision-making from the multicollinearity test is the value of tolerance (Tol)
and variance inflating factor (VIF). Based on the output table, it is known that the tolerance
value of each variable is greater than 0.1. While the VIF value for each variable is less than
ten. Then, according to the basis for the multicollinearity test decision-making, we can
conclude that there are no symptoms of multicollinearity in the regression model. Table 2
shows the results of the multicollinearity test.

One-sample Kolmogorov-Smirnov test
Unstandardized residual

N 152
Normal Parameters®” Mean 0.000
Std. deviation 0.924
Most extreme differences Absolute 0.059
Positive 0.037
Negative —0.059
Test statistic 0.059
Asymp. Sig. (two-tailed) 0.200%9

Note(s): a. Test distribution is normal; b. Calculated from data; c. Lilliefors significance correction and d. This
is a lower bound of the true significance
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Table 2.
Multicollinearity
test results

4.3 Heteroskedasticity test

Based on Figure 1, we know that data dots spread above and below or around the number 0.
We can then see that the dots are not just clustered above or below. The distribution of data
points does not form a wavy pattern, widening then narrowing and then widening again. We
can also see that the dots do not make a certain pattern. According to the analyses, we can
conclude that there is no heteroscedasticity problem; so a good and ideal regression model can
be fulfilled.

4.4 Path analysis

In Table 3, Model 1 shows that the STVA and VACA coefficients have a significant positive
effect on ROE at a significance level of 1% with a significance value of 0.015 and 0.000,
respectively. While, based on Table 2, there is no significant relationship between VAHU and
ROE at the 1% significance level; so we can conclude that H1(a) is rejected. Based on a beta
test, VACA is the variable that most influences changes in ROE. The value of Sig. F-statistics
shows that at a significance level of 1%, VAHU, VACA and STVA simultaneously influence

Unstandardized Collinearity
coefficients Standardized coefficients statistics

Model 1 B Std. error Beta t Sig. Tolerance  VIF
(Constant)  —4.074 1.323 -3079  0.002

VAHU —0.062 0.096 —0.103 —0640 0523 0.247 4.052
STVA 0.144 0.952 0.025 0151  0.880 0.236 4231
VACA 0.958 0.891 0.117 1076  0.284 0.538 1.860
SIZE 0.123 0.043 0.248 2857  0.005 0.847 1.181
ROE —0.271 1.481 -0.021 —0.183  0.855 0.475 2.104

Note(s): Dependent variable (NCSKEW)

Figure 1.
Heteroskedasticity
test result

Scatterplot
Dependent Variable: NCSKEW
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Dependent variable: ROE Dependent variable: NCSKEW

Predicted sign Model 1 Predicted sign Model 2
VAHU + 0.001 (0.005) - —0.062 (0.096)
STVA + 0.128** (0.052) - 0.144 (0.952)
VACA + 0.404* (0.037) - 0.958 (0.891)
SIZE (Control) + 0.010* (0.002) - 0.123 (0.043)
ROE (Intervening) - —0.271 (1.481)
Constant —0.340 (0.068) —4.074 (1.323)
R-square (R%) 0.525 0.066
Sig. F-stat 0.000* 0.074%%*
N 152 152

Note(s): This table presents the correlation coefficient number (f), while the number within parentheses is the
standard error. *, ¥* and *** indicate significance at the levels 1%, 5% and 10%, respectively
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ROE. This result is a strong indicator that there is a relationship between IC and firm
performance, thus supporting H1(b) and H1(c). That is, if a firm can use its IC more efficiently
in one year, this can lead to a performance increase in the same year.

In Table 3, Model 2 shows that all of the components of IC do not have any significant
relationship with stock price crash risk at the 1% significance level. From Table 2, we also
know that ROE does not have any significant influence on stock price crash risk.
Furthermore, we use Model 1 and Model 2 for path analysis. After acquiring the numbers
from Table 2, we calculated the indirect effect by multiplying the effect of the IC component
with ROE and then ROE with stock price crash risk. Based on Table 2 and the path analysis
calculation, VAHU has a direct effect on stock price crash risk of 0.103 while the indirect effect
of VAHU on stock price crash risk through ROE is 0.000399. STV A has a direct effect on the
risk of a stock price crash of 0.025 while STVA has an indirect effect on the risk of a stock
price crash of 0.005922. Furthermore, the VACA component has a direct effect of 0.117 and an
indirect effect of 0.01264 on the risk of stock price crashes. According to the principle of path
analysis, if the indirect effect is greater than the direct effect, then it means there is a
significant relationship in the indirect relationship between variables. We can conclude from
the data that VAHU, STVA and VACA do not have any significant relationship with stock
price crash risk either directly or indirectly through firm performance.

5. Discussion
Several studies show that IC plays an important role in improving sustainable company
performance and business progress (see, e.g. Castillo ef al, 2019; Lee and Lin, 2019; Oppong
and Pattanayak, 2019; Secundo et al,, 2020). However, the test results in this study prove that
IC has no effect on stock crash risk on the IDX. In addition, other results show that the
company’s performance, as represented by ROE, also has no effect on stock price crash risk.
We find that information inefficiency results in general distrust of stock markets in
developing countries (Yang et al., 2019). Information inefficiency is a global problem that
always exists in the stock market, although more prevalent in developing countries than
developed countries (Boya, 2019; Bartram and Grinblatt, 2021). Meanwhile, Al-Yahyaee ef al.
(2020) explain that high liquidity that is not balanced with low volatility will weaken
information efficiency in the stock market. This indicates that a company’s financial
performance appears to be no longer considered in the share purchase decision.

Investors’ optimistic (pessimistic) sentiment toward stock prices seems to dominate
influence on the operation of the stock market. The sentiment index built on social media has
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been shown to greatly influence the volatility of stock prices (Liang et al, 2020). The
optimistic (pessimistic) sentiment of Internet search-based investors can also influence
premium value in the United States stock market (Teti ef al, 2019; Klemola, 2020). Meanwhile,
Ni et al. (2019) reveal that the fluctuation of stock prices is more sensitive to the intraday
sentiment of individuals. Chau ef al. (2016) explain that sentiment-induced buying and selling
is an important determinant of stock price variation. Based on explanations from various
studies, we believe that investors’ optimistic (pessimistic) sentiment toward stock price
volatility dominates influence on buying or selling decisions, so that the financial
performance aspects of listed companies are obscured in the stock market.

6. Conclusions and implications

6.1 Conclusions

This study examines the effect of IC components on stock price crash risk by using firm
performance as an intervening variable. This research is a quantitative study using
secondary data on annual reports published by the IDX and stock price data published by
Yahoo Finance. IC variables are measured by the VAIC method written by Pulic (1998), and
stock price crash risk variables are measured by NCSKEW developed by Chen et al (2017).
Data were processed using the path analysis method to determine the direct effect and
indirect effect from each of the interrelated variables.

Simultaneously, the VAHU, STVA and VACA variables have a significant relationship
to firm performance; however, partially, VAHU does not have a significant effect like
STVA and VACA. Capital employed has the biggest influence on firm performance. The
results state that the three IC variables do not have a significant direct or indirect
relationship with stock price crash risk. This result is in line with several previous studies.
So far, the optimistic (pessimistic) sentiment of investors regarding the volatility of share
prices has obscured aspects of the financial performance of listed companies. We conclude
that investor sentiment has dominated influence on stock price crash risk so that the IC
aspect has become obscured.

6.2 Implications

So far, research on IC has been discussed in 700 articles written by leading authors at various
universities (Dubic et al., 2020). However, there is no research that discusses IC disclosure on
the stock market. This research provides an understanding that the stock market is driven by
the optimistic (pessimistic) sentiment of investors. This fact implies that IC disclosure, which
is proxied by the company’s financial performance, becomes obscured, while investors prefer
to analyze the volatility of stock prices as a parameter in buying or selling decisions. In future
research, it is necessary to modify the measurement of the intellectual property associated
with knowledge of stock price volatility.

Basically, the ability and knowledge for compiling a stock portfolio that reveals specific
information about the company is needed to increase shareholders’ confidence (Chance and
Yang, 2007). Meanwhile, specific information about the company will produce idiosyncratic
volatility, which is the best predictor of stock returns and is proven to have a positive impact
on investors’ heterogeneous beliefs (Kongsilp and Mateus, 2017; He et al., 2020). Zhan (2019)
argues that there was a positive relationship between synchronization of stock price
movements and stronger stock market volatility for emerging markets during the financial
crisis from June 2007 to December 2008. As regards practical application, IC represents the
knowledge and ability for preparing a stock portfolio that contains company-specific
information, which is needed to minimize stock price crash risk.
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