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ABSTRACT

The purpose of this study is to examine two relationships: (1) innovation capital
Articl History and firm value; and (2). inngvation capital and fi.rm risk. The population of this
) study was all companies listed on the Indonesia Stock Exchange from 2016-
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INTRODUCTION 2012; Ruggiero et al., 2021; Santosa, 2020;
Sorescu & Spanjol, 2008). According to Kamasak
(2015), the development of innovative products
and services has become an important part of
achieving and maintaining the competitiveness of
organizations in the global market. When firms do
not meet global market needs, they do not meet

Today, innovation is crucial. The objectives
of innovation are to create added value for the
organization, gain a competitive edge, strengthen
the organization's market position, shape demand
responses, and increase customer satisfaction
(Bardhan et al., 2013; Dotzel et al., 2013;
Kijkasiwat & Phuensane, 2020; Rubera & Kirca,
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the criteria for a competitive advantage in the
market (Hsiao, 2014).

Innovation capital is defined in the RBT
perspective as both the ability of a firm to create
and commercialize innovations and a collection of
assets and resources (Kijek, 2012). Innovation
capital improvement can be achieved by
increasing the flow of knowledge generated
within or outside the organization. Given the
aggressive nature of contemporary innovation, it
is necessary to quantify innovation capital that
can be used in non-financial and financial ways
(Kijek, 2012). Innovation capital is usually thought
of as research and development (R&D) expenses,
costs, or investments. It is also part of intellectual
capital, which is a type of organizational capital
(Chang & Hsieh, 2011; Chen & Zhu, 2004;
Ginther, 2010; Wu et al., 2010).

This study is a development of previous work
in particular, seeking to address shortcomings in
Ehie & Olibe (2010), Kim et al. (2018) and Sorescu
& Spanjol (2008) in terms of innovation capital
measurement. According to Kijek (2012), there is
a three-stage procedure for determining the value
of innovation capital. First, determine the value of
intellectual capital, focusing on the added value
created by the firm. The second stage of
innovation capital valuation is subtracting the
value of innovation capital from the value of
intellectual capital. The third stage is an
evaluation of the innovation capital’s efficiency.
The efficiency coefficient results indicate
effectiveness of an organization in utilizing its
current innovation capital and can be used as a
proxy for the quality of innovation capital assets
in the third stage. But according to Ehie & Olibe
(2010), Kim et al. (2018) and Sorescu & Spanjol
(2008), innovation capital is measured at the
second stage, where it is calculated as R&D
expenditure divided by normalized total assets.
We chose to use the efficiency coefficient of
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innovation capital (third stage) as a proxy in this
study. This study aimed to examine the
relationship between innovation capital-firm
value, and innovation capital-firm risk.

LITERATURE REVIEW

The theoretical perspective that discusses
critical aspects of organizational resource
management in the context of the organization’s
efforts to achieve competitive advantage is
referred to as resource-based theory (RBT). RBT is
a theory pioneered by Wernerfelt in 1984 to
describe the role of a company's resources in
confronting market competition. According to
Wernerfelt, companies that can leverage their
resources as strategic assets, both tangible and
intangible, can gain a competitive advantage.
Meanwhile, Barney et al. (2011) assert that RBT
theory establishes a strategic framework for
explaining and forecasting competitive advantage
and company performance. According to this
theory, competitive advantage is derived from the

company's  resources, including intangible
resources, which is an important factor that can
explain  performance differences  between

companies in the same industry.

When a firm's resources are properly
utilized, it can provide a competitive advantage
for the firm. This is where innovation capital
comes into play. Edvinsson and Malone in 1997
coined the term innovation capital to refer to a
company's ability to create and market products
and services using intellectual property and other
intangible assets. This demonstrates how
innovation can add value to firms in a variety of
ways, including process and product innovation
(O'Dwyer et al., 2009). According to Schumpeter,
success factors for innovation and the
development of new technologies affect the
dynamics of competition and the external
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environment of a firm. Additionally, Schumpeter
explained how firm innovations can result in
economic transformation, the development of
new products and technologies, the discovery of
new markets and sources of raw materials, and
the introduction of novel organizational solutions.

According to the RBT literature, innovation is
the most valuable component of intellectual
capital (Bassi & Van Buren, 1999), and it even
becomes the deciding factor in dealing with what
we refer to as a knowledge-based economy
(Hsiao, 2014). The fact that the firm environment
has shifted to a knowledge-based economy
demonstrates that innovation capital is critical for
competitive advantage by leveraging existing
company resources, particularly in  today's
industrial era. Because, ultimately, firms must
continue to develop the products or services they
market in response to inescapable market forces.
For firms to conduct sustainable research and
development, innovation is the best strategy
(Lukovszki et al., 2020). This strategy can be
implemented across multiple facets of firm
operations, for example, through customer-centric
product and service development innovation
(Chatzoglou & Chatzoudes, 2018; Dotzel &
Shankar, 2019), marketing innovation (Aksoy,
2017), and technological maturity (Garcia &
Calantone, 2002).

According to Mehralian et al. (2013) one of
the primary sources of innovation is investment in
research and development (R&D), with the
expectation that innovation can add value to the
organization. Regardless of the potential for
competitive advantage, any form of investment,
particularly in R&D, is not without risk. According
to Hsiao (2014) development can be viewed as a
task that has a detrimental effect on expected
performance compensation. Sorescu & Spanjol
(2008) demonstrated empirically by conducting a
survey in  which they discovered that
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approximately half of 940 corporate executives in
the United States were dissatisfied with the
returns generated by their company’s investment
activities.

This study focused on two central points on
the relationship between innovation capital-firm
value and innovation capita-firm value. The first
objective was to investigate the relationship
between innovation capital and firm value. The
term innovation capital refers to the cost or
investment made by a firm in research and
development (Nadeem et al., 2017; Wu et al.,
2010). Firms will struggle to gain a competitive
edge over their competitors if they do not allocate
innovation capital. In some industries, innovation
is the primary driver of firm survival. Hsiao (2014)
examining companies engaged in medical
biotechnology revealed that innovation capital
has a significant impact on company value and
that the higher a company's innovation capital,
the higher the company's value. Sorescu dan
Spanjol (2008)'s study revealed similar findings
that when a company achieves a breakthrough
through innovation, its value increases. The
study's first hypothesis is as follows:

H1: /nnovation capital has a positive effect on
firm value

The study's second objective was to examine
the relationship between innovation capital and
firm risk. It is expected that innovation will enable
the company to achieve a favorable position,
particularly in terms of reducing firm risk and the
threat of bankruptcy due to the failure of
continuous innovation (Santosa, 2020). On the
other hand, all forms of innovation capital
investment and development will invariably
involve firm risks. For firms that prioritize R&D,
this will increase firm risk (Chierici et al., 2020).
According to Liu et al. (2021), innovation that is
based on something already existing (imitative
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innovation) is positively correlated with the
financial risk of the firm. This risk is greater
compared to ground-breaking, inventive, or
exploratory innovations. Meanwhile, Sorescu &
Spanjol (2008) argue that innovation in the form
of a breakthrough is risky because it is associated
with a low probability of product adoption.

Innovation capital

Additionally, the risk of innovation failure occurs
when managers overestimate the benefits of new
products while most consumers prefer familiar
products. The second hypothesis is as follows:

Hz: Innovation capital has a positive effect on firm
I1SK.

Profitability
Firm size
Leverage

Figure 1. Research framework

Source: Researcher data (2022)

METHODOLOGY

The Bureau van Dijk database is used to
compile data for this study, which includes annual
financial data in 2016-2020. The study used a
purposive sampling method with two procedures.
First, we gathered information on 772 companies
listed on the Indonesian Stock Exchange. Second,
we excluded companies that provided insufficient
data, i.e., those that failed to disclose R&D costs
or investments for five consecutive years. The
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final sample in the study was 36 publicly traded
companies on the Indonesian Stock Exchange,
with 180 observations of each company year.

The study's independent
innovation capital. The efficiency of innovation
capital as a proxy for innovation capital can be
calculated by dividing R&D costs or investment by
the value added of the firm (Nadeem et al., 2017).
The value added of a firm is calculated as the sum
of net income, employee salary costs, interest

variable is
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costs, tax costs, depreciation, and amortization
cost, as well as costs or investments in research
and development (R&D). Additionally, this study
includes two dependent variables: firm value and
firm risk. First, firm value is defined as the present
value of a series of future cash inflows generated
by the firm (Bardhan et al., 2013). Tobin’s Q ratio
is used in this study to determine the company's
value as a proxy for the sum of the market
capitalization and the total value of liabilities
divided by the total value of assets. Second, the
company's risk proxy, namely the coefficient of
variation is used to quantify the company's risk
taking. The coefficient of variation is calculated
as the standard deviation divided by the average
financial ratio over a five-year period. The
financial ratio recommended is R&D costs or
investment divided by total annual sales
(Santacruz, 2020). The magnitude of firm-to-firm
variability was normalized to a comparable scale
using the coefficient of variation rather than the
standard deviation or variance, as is customary in

research. Profitability, firm size, and leverage are
used as control variables in this study.
Profitability is both a measure of a firm's ability to
earn profits and a description of the management
performance of that firm. The calculation makes
use of the return on assets (ROA) ratio, which is
determined by comparing the value of net income
to the total assets of the firm. The term "company
size" refers to the extent to which a firm's assets
accurately reflect its size. The study determines
the size of a firm by calculating the natural
logarithm (Ln) of its total assets. Leverage is a
critical metric for determining the effectiveness of
a firm's debt use. The debt-to-asset ratio (DAR) is
used to calculate leverage. It is the ratio of a
company's total debt to the total value of its
assets.

In this study, we developed two distinct
types of multiple linear regression models to test
two previously proposed research hypotheses.
Consider the following:

Model 1:
FV = a; + 11C + B,Pr + B3FS + B,Lev + ¢

Model 2:
FR = a, + BsIC + B4Pr + B,FS + Bglev + ¢

Where:

FV : Firm Value

FR - Firm Risk

IC - Innovation Capital
RESULT AND DISCUSSION

According to Table 1, the sample consisted
of 36 publicly traded companies that met the
selection criteria. During the 2016-2020 period,
the average firm's risk is 0.5011, with a standard

Pr - Profitability
FS - Firm Size
Lev - Leverage

deviation of 0.4634. According to the data in
Table 1, the average firm risk exceeds the
standard deviation. This results in a homogeneous
sample of 36 businesses. Next, the standard
deviations for the variables firm size and leverage
are less than the average, at (1.5770 < 15.2701)
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and (0.2695 < 0.4817). Thus, both the firm size
and leverage samples are homogeneous, with a
narrow distribution of the data. Meanwhile, for
the firm value variable, the mean and standard
deviation are 3.8584 and 4.0295. The standard
deviation of firm value is greater than the
standard deviation of firm value. These findings
suggest that the sample for the firm value

variable is heterogeneous or that the data have a
broad distribution. The same results were
obtained for the innovation capital and
profitability variables, where the standard
deviation was greater than the mean (0.0108 >
0.0046) and (0.1117 > 0.0568), indicating that the
data for these two variables were heterogeneous.

Table1
Descriptive statistic
Firmrisk  Firmvalue  Innovation capital Profitability ~ Firm size Leverage
Mean 0.5011 3.8584 0.0046 0.0568 15.2701 0.4817
Median 0.3399 2.5470 0.0016 0.0542 15.3020 0.4424
Standard Deviation ~ 0.4634  4.0295 0.0108 01117 1.5770 0.2695
Minimum 0.100 0.9325 0.0001 -0.2876 11.6811 0.0943
Maximum 2.097 18.0040 0.0605 0.3811 17.8368 1.4699
Count 36 36 36 36 36 36
Source: Researcher data (2022)
Table 2
Results of Regression of Innovation Capital on Firm Value
Coefficients Standard Error P-value
Intercept -3.4798 4.3035 0.4249
Innovation capital 141.0822 49.3933 0.0076
Profitability 19.3678 5.5428 0.0014
Firm size 0.3437 0.2775 0.2248
Leverage 0.7118 2.0406 0.7296
Source: Researcher data (2022)
Table 3
Results of Regression of Innovation Capital on Firm Risk
Coefficients Standard Error P-value
Intercept 1.5384 0.7346 0.0445
Innovation capital -6.5597 8.4311 0.4424
Profitability 0.0187 0.9461 0.9844
Firm size -0.0840 0.0474 0.0861
Leverage 0.5689 0.3483 0.1125

Source: Researcher data (2022)
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Table 4
t-test of Innovation Capital Regression on Firm Value
Coefficients TStat  T-table
Intercept -3.4798 -0.8086
Innovation capital 141.0822  2.8563 2.0395
Profitability 19.3678  3.4942 2.0395
Firm size 0.3437 1.2385 2.0395
Leverage 0.7118 0.3488 2.0395

Source: Researcher data (2022)

Two models describing the effect of
innovation capital on firm value and risk were
developed using the research method. The
regression coefficients for the primary variable,
innovation capital, on firm value are shown in
Table 2. According to Table 2, innovation capital
has a beneficial effect on the value of a business
(141.0822). At a significance level of @ = 0.05
(p — value =0.0076), the effect is statistically
significant. These findings suggest that the more
innovation capital a business owns, the more
valuable the business. As a result of the
regression analysis, H1 is accepted. Except for
profitability (p — value = 0.0015), the other
variables obtained have no significant effect.

The regression coefficients for innovation
capital versus firm risk are shown in Table 3. The
relationship between innovation capital and firm
risk is found to be negative in Table 3. The
regression results indicate that the relationship is
not significant at either the significance levela =
0.05 and a =0.1 (p—value = 0.4424).
Although the negative impact of innovation
capital demonstrates that the more innovation
capital a business uses, the less risk it will
accept. H2 is not accepted or rejected based on
the description and regression results. At the
significance level a = 0.05, none of the other
variables have a significant effect on company
risk; only the company size variable does. Firm
size had a negative effect on firm risk, based on
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the results of the regression test. That is, as a
business grows in size, it typically faces less risk.

Table 4 contains the t-test for the regression
equation for innovation capital and firm value.
The degree of freedom (df) was calculated to be
31 based on the number of samples and variables.
The t-table value is determined using the df value,
which equals 2.0395. Then, using the comparison
results, it is determined that the variables with a
significant effect are innovation capital (2.8563 >
2.0395) and profitability (3.4942 > 2.0395), while
the variables of firm size (1.2385 < 2.0395) and
leverage (0.3488 < 2.0395) have no discernible
effect on the value of a business.

Table 5 illustrates the t-test for the
regression equation relating innovation capital to
firm risk. Individual variables do not appear to
have a significant effect on company risk, as the
t-statistic value is less than the T table value with
a degree of freedom (df) of 31 and a significance
level of 0.05. This result is consistent with the F
test result, which indicates that there is no
dependent variable that has a statistically
significant effect on the risk of the business.
Leverage has a significant effect on the 0.1 level
of significance (1.7729 > 1.6955). These findings
are consistent with those obtained by comparing
the significance level and p-value for each
independent variable.

Table 6 illustrates the F test for regression of
innovation capital to firm value. A statistical F
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value of 13.8557 was obtained. Thirty-one
degrees of freedom were obtained based on the
sample size and number of variables, and four
independent variables were identified. As a
result, in this regression, the F table was 2.68.
Thus, when the F statistic and the F table are
compared, it is possible to conclude that all
dependent variables have a significant effect on
firm value simultaneously (13.8557 > 2.68).

While the ANOVA table in Table 7 displays
the F test results for the regression between
innovation capital and company risk. The F
statistic is 2,058 based on the table. When
compared to the F table, it is clear that all
dependent variables have no significant effect on
company risk simultaneously (2,058 < 2.68).

Tableb
t-test of Innovation Capital Regression on Firm Risk
Coefficients T Stat T-table
Intercept 1.5384 2.0943
Innovation capital -6.5597 -0.7780 2.0395
Profitability 0.0187 0.0197 2.0395
Firm size -0.0840 -1.7730 2.0395
Leverage 0.5689 1.6333 2.0395
Source: Researcher data (2022)
Table 6
Table ANOVA Regression of Innovation Model to Firm Value
df SS MS F F Table
Regression 4 364.4474 91.1118 13.8557 2.68
Residual 31 203.8485 6.5758
Total 35 568.2959
Source: Researcher data (2022)
Table7
Table ANOVA Regression of Capital Innovation on Firm Risk
df SS MS F F Table
Regression 4 1.5776 0.3944 2.0585 2.68
Residual 31 5.9394 0.1916
Total 35 7.5169
Source: Researcher data (2022)
Table 8

Innovation Capital Regression Statistics on Firm Value

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error
Observations

0.8008
0.6413
0.5950
2.5643

36

Source: Researcher data (2022)
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Table 9
Innovation Capital Regression Statistics on Firm Risk

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error
Observations

0.4582
0.2099
0.1079
0.4377

36

Source: Researcher data (2022)

Table 8 provides the coefficient of
determination. The R-square indicates the
magnitude of the coefficient of determination.
The coefficient of determination is 0.6413 based
on the data in Table 8. This value indicates that
the model or equation developed can account for
the variation in the firm's value by 64.13%. In
other words, variables such as innovation capital
and profitability, firm size, and leverage can
account for 64.13% of the variance in firm value,
while 35.87% is explained by variables not
included in the model or equation. These findings
indicate that the concurrent model of innovation
capital and other variables is critical for
explaining and forecasting firm value, as it
contains nearly all the information necessary to
do so.

Table 9 contains the coefficient of
determination for the regression of innovation
capital to firm risk. The coefficient of
determination is calculated as 0.2098 using the
data in the table. Thus, innovation capital and the
variables of profitability, firm size, and leverage
can account for or predict only 20.98% of the risk
faced by a business. This dependent variable
contributes only a small portion of the explanation
or prediction, as the remaining 79.02% is
explained or predicted by variables not included in
the model or equation.

These findings suggest that innovation
capital and other variables are limited in their
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ability to explain or predict firm risk. According to
statistical tests, H1 is accepted in this study. The
findings of this study are consistent with Ehie &
Olibe (2010), Glova & Mrazkovéa (2018), Gupta et
al. (2017), Kim et al. (2020) and Sorescu & Spanjol
(2008). Even though our sample includes firms
from a variety of sectors on the Indonesia Stock
Exchange, we have established a positive and
significant  relationship  between innovation
capital and firm value. Companies that disclose
research and development costs or investments in
their ~ financial ~ statements  consistently
demonstrate a commitment to reform in the
process of developing and introducing new
products and services to the market. This means
that when a company invests in research and
development, it is attempting to be the best in
their respective sectors. Given that investors will
seek out companies with competitive advantages
in order to determine whether they are the right
place to invest. Additionally, the efficiency of the
company in managing R&D costs or investments
can be considered. If the company discloses
poorly managed costs or investments, they
detract the company's value from an investor's
viewpoint.

H2 was excluded from the study based on
statistical testing results. The findings of this
study are consistent with Mcalister et al. (2007)
dan Suurmeijer et al. (2015) that innovation
capital has a negative and insignificant
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relationship on firm risk. The findings are
insignificant not without reason; they occur as a
result of factors such as heterogeneity across
companies, industries, and/or time periods.
Mcalister et al. (2007) also revealed similar
findings. Innovation capital can be considered as
risk-free investment or expenditure. This means
that businesses can mitigate the risk associated
with innovation capital and its negative impact by
diversifying their innovation portfolios across
tangible and intangible assets. Additionally, the
findings in H2 demonstrate that Bowman's
Paradox holds true for the measurement model
used in this study, in which risk and return are
negatively related.

CONCLUSION AND RECOMMENDATION

The purpose of this study was to examine
the relationship (1) between innovation capital
and firm value and; (2) between innovation capital
and firm risk. The findings of this study indicate
that in order to increase firm value, innovation
capital is required. Investor assumes innovation
capital as a competitive advantage, as the
company uses some of its capital to update
products or services. Additionally, other findings
indicate that innovation capital has no effect on a
firm’s systematic risk. This is because each
company and industry has its own unique
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characteristics that can help minimize their
negative impact and maximize their efficiency.

Theoretically, the negative results for the
innovation capital and firm risk relationship model
suggest that a variety of other financial ratio
proxies can be used to measure company risk in
the manner developed (Santacruz, 2020). Next
research can utilize alternative financial ratio
proxies and incorporate elements of marketing
and product development costs as risk factors for
the company. In practice, this research
demonstrates the critical nature of allocating
innovation capital to a business because it
increases the company's value. Management
must consider the allocation of innovation capital
to ensure the company's survival and
competitiveness in the industry. Not only are
products and services allocated innovation
capital, but also culture, strategies, tools, and
human resources. Further research should employ
more comprehensive methods, such as surveys
and interviews, to elicit information about
innovation capital. In order to increase innovation
capital, regulators such as the government or the
Financial Services Authority (OJK) must establish
regulations. The regulations must encourage
innovation  investment by  providing  risk
guarantees to investors and establishing a
minimum innovation capital requirement for firms
to attract investors.
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