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M. Elfan Kaukab (Indonesia)

MEASURING INNOVATION
CAPABILITY AND ITS EFFECTS ON

FINANCIAL PERFORMANCE USING

COMPANIES ANNUAL REPORTS

Abstract

Companies try to survive and gain competitive advantage by leveraging their innova-
tion capabilities, which need to be more accurately measured through company annual
reports to provide valuable insights for investors and stakeholders. The study aims to
analyze how innovation capability can be understood using innovative textual analysis
based on linguistic cues to assess the level of a company’s innovation capability us-
ing secondary data from companies’ annual reports and then validated by empirical
tests. The study surveyed 30 companies listed on the Indonesian Stock Exchange from
various sectors and industries and applied panel data regression with a five-year time
series (2018-2022). Innovation capability was an independent variable, measured by
textual analysis approach, and return on assets (ROA) and return on equity (ROE)
were dependent variables. Descriptive statistics showed no significant differences in
innovation capability, ROA, and ROE across sectors. Correlation analysis revealed no
significant association between company age and these variables. Panel data regression
confirmed that innovation capability positively influences ROA (p-value 0.078) and
ROE (p-value 0.035). Notably, the impact of innovation capability on ROA increased
during and after the COVID-19 pandemic, highlighting its growing importance in fi-
nancial performance during challenging times.

Keywords Indonesia, profitability, regression, relationship, assets,
pandemic, investors, shareholders
JEL Classification 031, M21, G32

INTRODUCTION

Innovation is one of the keys to an organization’s success in surviv-
ing, achieving profits, and ultimately developing through sustainable
competitive advantage (Chatterjee et al., 2023). However, innovation
is not accessible, and companies face various obstacles in producing
innovation in their business (Forsman, 2021). Some innovations have
high failure characteristics, requiring significant investments and
high precision (Rhaiem & Amara, 2021). Studies estimate the risk of
failure of an innovation project in a company to range between 40-
80% (Chatterjee et al., 2024).

Even though there is a huge risk of failure, shareholders consider it es-
sential for the company to innovate. The more diverse the shareholders
of a company, the more the company is encouraged to innovate (Wang
et al., 2021). Shareholders in high-tech companies strongly encourage the
implementation of innovation (Chen et al., 2022). Innovation has become
a new awareness for investors and essential for other stakeholders who ex-
pect companies to contribute to various social and environmental aspects.

Companies must possess innovation capability to produce successful

innovations both technically and marketingly (Mikalef et al., 2020).
From an investor’s perspective, they must know how to recognize
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whether a company has high innovation capabilities. This information must be extracted from annual
reports, which are the primary source for shareholders when making investment decisions in a com-
pany. Unfortunately, this method is less explored in contemporary research, which uses primary data
through surveys to measure a company’s innovation capabilities. This survey has a representativeness
problem because it requires a sample understanding of innovation issues, even though this knowledge
is generally found in the company’s top managers. As a result, many studies rely on MSMEs, which are
not too large and complex compared to large companies (Saunila, 2020). Accurately measuring innova-
tion capabilities in large companies is still a research gap that needs to be clarified.

1. LITERATURE REVIEW
AND HYPOTHESES

Innovation capability is the skills and knowledge
needed to absorb, master, and improve existing
technologies and create new ones (Zastempowski,
2022). It includes skills and abilities to improve
existing products and technologies while creat-
ing new ones by turning knowledge into products
and processes (Park et al., 2021). Companies with
high innovation capabilities reflect the continu-
ous development of innovation from the creation,
transformation, and application of knowledge
(Hernandez-Perlines et al., 2021). The ultimate
goal of innovation capability is consumers be-
cause the skills and competencies are directed at ef-
forts to meet market needs through new products,
technologies, or processes that are absorbed, dom-
inated, enriched, or created (Gohr et al., 2022).

The innovation capability model implies that this
capability has two components: a technological
component and a business component. The tech-
nological component includes development and
operational capabilities, while the business com-
ponent includes management and transaction ca-
pabilities (Leo et al., 2022). A company must mas-
ter these four capabilities to produce an innova-
tive performance that translates the new aspects
developed and operationalized into something
that generates profits.

The method commonly used to measure innova-
tion capability is distributing a Likert scale ques-
tionnaire, which company representatives will
fill out (Sepulveda & Zuiiiga Collazos, 2023). The
weakness of this method is that respondents are
generally not representative of the company, espe-
cially for large companies. In companies like this,
knowledge about overall innovation capabilities
will lie with top managers who are challenging
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to reach and ask for their willingness to fill out a
questionnaire. As a result, most studies applying
this method use small and medium-sized compa-
nies, making it possible to obtain representative
samples. Large companies need to be researched
more deeply regarding innovation capabilities be-
cause the innovations they produce are generally
significant for the market and have the potential
to change existing competition rules.

Studies with different measurements utilize fuzzy
logic to transform limited, subjective, and scarce
information about companies’ innovation capa-
bilities (Velazquez-Cazares et al., 2021). This study
uses qualitative information obtained directly and
secondary data.

Several studies use a company’s annual reports
as information on innovation capabilities. Using
textual information analysis, Yuan et al. (2022)
used annual reports as a variable that can influ-
ence innovation investment in peer companies in
the same industry. Ren and Li (2022) employed
textual analysis of annual reports to determine a
company’s level of digital transformation, which
was then regressed against green technology inno-
vation to predict accounting-based performance
(ROA and ROE). Annual reports are essential be-
cause they are instruments stakeholders, especial-
ly investors and analysts, use in assessing compa-
nies (Bhuyan et al., 2023).

The drawback of the above approach is that it
measures information quantitatively. Ren and Li
(2022) determine the level of digital transforma-
tion based on the frequency of the appearance of
specific keywords in annual reports. Frequency is
less reliable because companies often repeat what
was written in last year’s report and often express
a concept as rhetoric, namely to sweeten the re-
port, rather than as factual information whose
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truth can be revealed (Jian et al., 2024). Alduais
(2022) even showed that companies with poor per-
formance reveal more keywords, while companies
with good performance reveal information effec-
tively and concisely. Meanwhile, the concept of
annual report tone tends to only produce binary
information in the form of positive (optimistic)
and negative (pessimistic) tones regarding a con-
cept (Hossain et al., 2020), which means it is simi-
lar to the concept of sentiment analysis in social
media data.

This paper measures innovation capability with a
more rigorous and interpretive approach. The use
of annual reports to measure innovation capabili-
ties is based on the assumption that annual re-
ports reveal a company’s capabilities explicitly and
implicitly (Donnelly & Wickham, 2021). The study
avoids using frequency as an indicator of innova-
tion capability because of the risk of manipulation
(Alduais, 2022). Instead, specific textual charac-
teristics reveal the factuality of the company’s in-
novation capabilities.

Previous research agreed that innovation capa-
bility positively and significantly affects compa-
ny performance. For example, Balaz et al. (2023)
found that innovation strategy mediates the re-
lationship between capability development and
economic performance for firms-members of
the European Structural and Cohesion Funds.
Meanwhile, Gosnik et al. (2023) found that in-
novation capabilities support the use of differen-
tiation strategy and influence the performance
of small and medium enterprises in Slovenia.
Hanaysha (2020) showed that innovation capa-
bilities, including product, service, process, and
marketing innovation, positively affect firm per-
formance in the banking industry in Malaysia. Li
et al. (2020) found that the corporate innovation
capabilities of China’s A-share listed companies
positively enhance firm value.

Theoretically, high innovation capability can lead
to performance because this capability produces
resources that fulfill the characteristics of being
valuable, rare, inimitable, and non-substitutable
(Teece, 2019). According to the resource-based
view, resources that contain these four character-
istics are a source of competitive advantage and
superior performance (Chatterjee et al., 2024).
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Return on assets (ROA) and return on equity
(ROE) are indicators of a company’s financial
performance. ROA is an indication of how much
a company’s ability to generate profits relative to
the amount of assets they own. At the same time,
ROE indicates a company’s ability to generate
profits relative to the amount of capital they hold.
Shareholders consider ROE more critical because
it reflects the income from their investment in the
firms (Neves et al., 2023). ROE shows a company’s
ability to generate wealth for its investors (Tekin,
2022). On the other hand, ROA is essential for
companies because it relies on more stable assets
than capital that investors can withdraw at any
time (Pennacchi & Santos, 2021).

The relationship between innovation capability
and financial performance, such as ROA and ROE,
is so strong that these two objective performance
indicators are often used to test the validity of
measuring innovation capabilities (Donate et al.,
2020).

The study aims to analyze how innovation capa-
bility can be understood using innovative textual
analysis based on linguistic cues to assess the level
of a company’s innovation capability. To validate
the method, two hypotheses advanced, relating
the innovation capability with financial perfor-
mance, measured with return on assets and return
on equity. Thus, the study hypothesizes as follows:

HI:  Organizational innovation capability posi-
tively influences return on assets.

H2: Organizational innovation capability posi-
tively influences return on equity.

2. METHODS

2.1. Measures

The study uses a quantitative approach. Data were
collected from secondary sources. This paper has
three variables: innovation capability, ROA, and
ROE. ROA and ROE are indicators of company
profitability. Innovation capability is measured by
translating the text into an ordinal semantic scale
with a score of 1 to 5. The criteria for giving the
score are described in Table 1.

http://dx.doi.org/10.21511/ppm.22(3).2024.11
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Score : Explanation
i The annual report does not mention the words “innovation” or “innovative,” and the narrative expresses that the company
1  iresponds toinnovations carried out by other parties (for example, information technology innovations) instead of carrying out

{its innovations.

i The annual report mentions “innovation” or “innovative”

but proves to be just a copy or repetition of what was narrated in the

i The annual report mentions the word “innovation” or “innovative” but only as rhetoric, which means it does not provide

i concrete evidence/specific information or place “innovation” as an essential component of the company. An example of
i rhetoric is when a company says that they have innovated to maintain the company’s survival but does not explain what form

i The annual report places innovation as an essential part of the company, including its vision, mission, code of ethics,

2 )
i previous year.
3
i this innovation takes.
4 o . .
i organizational culture, business motto, or a particular area of product research and development.
5 i The annual report mentions and details what innovations

they have carried out throughout the year.

The resulting score is ordinal. Even though it is
ordinal, this data can be treated as continuous.
A study comparing structural equation analysis
procedures using ordinal and interval data did
not find significant differences if the data had at
least five options (Johal & Rhemtulla, 2023). Only
when the number of choices is too small (2, such
as yes and no) does the status of the scale, whether
ordinal or interval, become significant. Robitzsch
(2020) even argues that mathematically ordinal
scales can almost always be treated as interval
scales. So, like the interval scale, this new scale
can be processed with algorithms for interval da-
ta such as mean values, standard deviations, and
panel data regression analysis.

The dependent variable, profitability, is mea-
sured by two indicators: return on assets (ROA)
and return on equity (ROE). ROA compares
the net profit obtained with the number of as-
sets owned by the company, while ROE com-
pares the net profit with the amount of capital

Table 2. Example of scoring innovation capability

the company controls from its shareholders.
Therefore, ROE is often referred to as an indica-
tor of shareholder wealth.

2.2. Sample and data collection

The population included companies of the
Indonesian Stock Exchange (IDX). There are 738
companies registered on IDX as of March 26, 2024.
Each company has a profile on the official IDX
website. The study randomized the order of com-
pany names using the rand between function in
Microsoft Excel and sorted the companies that got
the smallest random number. A total of 30 com-
panies were taken as research samples (Appendix
A). Each company’s website was visited, and infor-
mation regarding the business sector and industry
was collected in the first year it was listed on IDX.
Five companies had to be replaced in the data col-
lection process because three went bankrupt, one
did not have annual report data, and one had a
website that could not be accessed.

Score | Criteria Example
 Thereiis no such thing E”Trainin for employees is still online to improve competence and adapt to changes, especiall
1 asinnovation oronly E pioy P p p ges, esp y

: ) ) ! itechnological innovation.”
responding to innovation :

{1n 2018, it was stated that “the

company believes that the various investments, innovations,

i developments, and efficiency measures implemented will ensure business continuity in the future.

Copy of previous
annual report
i activities.”

The company continuously improves the efficiency of various ongoing governance processes
i while creating various innovations to maintain transparency and accountability in all its business

i1n 2019, the same narrative was found in the text of the 2019 annual report.

Rhetoric

productivity, implement innovative best work practices, and take advantage of opportunities to
i create prosperity for all stakeholders.”

i Innovation is an integral !
i part of the company.

i Real proof of innovation

products following growing demand in the market.”

http://dx.doi.org/10.21511/ppm.22(3).2024.11
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Company websites were checked, and the compa-
ny’s annual reports from 2018 to 2022 were down-
loaded. Next, from each annual report, the study
collected data on the keyword “innovation” or
“innovative” to assess the level of innovation capa-
bility possessed by the company. An example of
providing an innovation capability score is found
in Table 2. ROA and ROE data can be obtained
directly from the annual report.

2.3. Data analysis

Before panel data regression analysis, the data
were analyzed using descriptive statistics to ex-
plain the variables studied briefly. Descriptive
statistical analysis consists of average, maximum
value, minimum value, and standard deviation.

This paper uses panel data with time series and
cross-section data. The time series data referred
to is five years (2018-2022). Meanwhile, the cross-
section data are from companies registered on
IDX. Several methods that can be used to esti-
mate panel data regression models are the Chow,
Hausman, and Lagrange Multiplier (LM) Tests.
Meanwhile, the models that can occur in panel
data regression consist of common effect model
(CEM), fixed effect model (FEM), and random ef-
fect model (REM).

The common effect model is a simple model that
combines all data, both time series and cross sec-
tions, and then the model is estimated using ordi-
nary least squares (OLS). This model assumes that
the regression results are always valid for the en-
tire research sample.

The fixed effect model is an approach that assumes
that individual companies have intercepts that
vary between companies (individuals). Constants
that remain constant for the entire period in one
object are called fixed effects. The Chow test is
carried out to determine whether the model has
a common or fixed effect with a significance level
of 5%. If the test results show the probability val-
ue is below 0.05, the study rejects H or accepts
H, which means that a fixed effect model is used.
Conversely, if the probability value is above 0.05,
the data are a common effect model. If the Chow
test results obtained are a fixed effect model, then
the next stage is to carry out the Hausman test.
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The random effect model can be used to overcome
the weaknesses of the fixed effect model. The
random effect model uses residuals, which are
thought to have a relationship between individu-
als and between times. Therefore, the random ef-
fect model (REM) assumes that each individual
(firm) has a different intercept and is a random
variable. It uses generalized least squares (GLS)
in the estimation technique. The Hausman test
is carried out to select the best model between
the fixed effect and random effect models. If the
probability value is below 0.05, the study rejects
H, which means the fixed effect model. On the
other hand, if the probability value is above 0.05,
the study rejects H, or accepts H , which means a
random effect model.

If, based on a series of model tests, the best mod-
el is the random effect model, then statistical as-
sumption analysis is no longer needed. On the
other hand, if one obtains a fixed effect or com-
mon effect, it is necessary to carry out a multicol-
linearity and a heteroscedasticity test. In the case
of this analysis, the multicollinearity test is not
necessary because there is only one independent
variable, namely innovation capability.

3. RESULTS

Table 3 shows descriptive statistics for the 30 com-
panies. The sectors with the most representatives
are non-primary consumer goods, finance, and
industrial, each with six companies. One-way
ANOVA was carried out to see differences be-
tween sectors in innovation capability, ROA, and
ROE, but none of the ANOVAs were significant,
indicating no differences in innovation capability,
ROA, and ROE between business sectors.

The company’s age, calculated from when it was
registered as a member of the Indonesian Stock
Exchange, varies significantly, with a minimum
of three and a maximum of 42 years. The average
company age is 19.3 years. Table 4 shows the age
distribution of companies. Correlation analysis
was carried out to check an association between
age and innovation capability, ROA, and ROE. The
results do not show a significant correlation, indi-
cating that age does not significantly influence the
company’s innovation capability, ROA, or ROE.

http://dx.doi.org/10.21511/ppm.22(3).2024.11
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Sector Industry (n) Frequency (N)
Containers and packaging (1)
raweoods  Metabandminerals() ’
i Automotive components (1)
Clothing and luxury goods (1)
Non-primary consumer : Tourism and recreation (1) 6
goods i Household items (1)
Department stores (1)
e, SPECIILY retail (1)
_.Primary consumer goods 1
i Supporters of oil, gas and coal (2)
Y Coall ’
...Infrastructure port infrastructure operators (1) 1
i Pharmacy (1)
................... fealth _ Health service providers (1 ’
Insurance (1)
Finance i Banks (3) 6
o Holding and investment companies (2)
i Electrical (2)
i Multi-sector holding company (1)
|
ndustry Building products and supplies (2) 6
Machine (1)
perty and real estate rs and developers (1) 1
Technology net applications and services (2) 2
Note: N = 30.

Table 4. Company age distribution

Age range
L. AA0yearsold
11-20 years old '
..2L30yearsold
..3140yearsold .
40-50 years old '

Frequency (N)

=i iU1i00 0

Ideally, the number of data points is 5 x 30 = 150
data. However, there are 16 missing data, mak-
ing a total of 134. Missing data arose because the
annual report could not be read. After all, it re-
sults from a scan, or the company was not regis-
tered on IDX in 2018 or 2019. Table 5 shows the
descriptive values. The lowest innovation is 1, and
the highest is 5, with a mean value of 3.53 and a
standard deviation of 1.33. For the ROA variable,
there are only four missing data with a minimum
value of —-0.68 and a maximum of 0.72. The mean
ROA value is 0.023, while the standard deviation
is 0.147. It can be seen that the ROA distribution
appears balanced between negative and positive

Table 5. Descriptive statistics of research variables

values. For ROE, the minimum value is -1.12, and
the maximum is 0.87. The mean for ROE is 0.011,
and the standard deviation is 0.276. The negative
values can partly be attributed to the COVID-19
pandemic, although several companies have been
showing negative ROA or ROE since 2018.

Panel data analysis was carried out to test the re-
search hypotheses. Analysis with the independent
variable ROA begins by carrying out the Chow
test (redundant fixed effects test). The results of
the Chow test show a significant value (p < 0.001),
indicating the need to carry out the Hausman test.
The Hausman test (correlated random effects test)
showed an insignificant value (p = 0.6316 > 0.05),
indicating the need for a Lagrange Multiplier test.
The results of the Lagrange Multiplier test pro-
duced a significant value (p < 0.001), indicating
that the regression model that best suits the char-
acteristics of the existing data is the random effect
model. Table 6 shows the results of the random ef-
fect model.

Variable N Minimum Maximum Mean Std. deviation
Innovation capabil'@gy """" 134 1 5 1.330
ROA 146 -0.68 0.72 0.14766
rRoE 146 -1.12 087 027685

http://dx.doi.org/10.21511/ppm.22(3).2024.11
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Table 6. Panel regression results of innovation
capability on ROA using random effect model

Variable Mark Sig.
.Innovation Capability 0.015685 00779
Constant —0.030645 0.4198
Rrsquared 0.0234
3.1038
20726
0.0160 o

Probability (F—statistic) 0.0775

The ROA model does not show autocorrelation
because the Durbin-Watson statistic has a value
of 2.07 between the minimum value of 1 and the
maximum value of 3. The innovation capabil-
ity coefficient is positive (0.015685), the t-statistic
is 1.776534, and the p-value is 0.0779, indicating
a weakly significant value. These results confirm
hypothesis 1 that innovation capability has a sig-
nificant positive effect on ROA.

The R-squared value describes how much the inde-
pendent variable explains the dependent variable.
The results show that innovation capability ex-
plains ROA with 2.34%. The adjusted R-squared is
1.60%, indicating that if the sample were replaced
with the population, there would be a decrease
in the R-squared so that it would only be 1.60%.
The model is classified as unfit because it has
F-statistics that are not too large and are weakly
significant. After all, the p-value, 0.0775, is more
significant than 0.05 but still smaller than 0.10.

The Chow, Haussman, and Lagrange Multiplier
tests (using the Bruch-Pagan test) to select the ap-
propriate analysis model for ROE show the same
pattern as the results of ROA as the dependent
variable, which confirms the use of the random ef-
fect model. The Chow test shows a significant val-
ue (p = 0.000), the Hausman test is not significant
(p = 0.7169 > 0.05), and the Bruch-Pagan test is
significant (p = 0.000). Table 7 shows the results of
the random effect model for ROE.

Table 7. Panel regression results of innovation
capability on ROE using random effect model

Variable Mark Sig.
innovation Capability 0035938 00359
Constant —0.104948 : 0.1324
R-squared 00332 i,
F-statistics BB
Durbin-Watson stat B8,
Adjusted R-squared 90259
Probability (F—statistic) : 0.0349
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The F-statistic of the ROE model is 4.54, and the
probability value is 0.035, which indicates that the
model is reasonably fit for explaining ROE using
innovation capability. There is no autocorrela-
tion because the Durbin-Watson statistic is 1.9147,
which is more than one but less than 3. Innovation
capability has a positive coefficient (0.0359) with
a p-value of 0.0359, so it can be said that there is
a positive and significant relationship between
innovation capability and ROE. These findings
confirm the second research hypothesis that in-
novation capability significantly and positively af-
fects ROE. In this model, innovation capability
explains ROE with 3.32%. Adjusted R-squared is
close to R-squared, which is 2.59%.

The data are divided into three pre-COVID,
COVID-19, and post-COVID groups to see wheth-
er the COVID-19 pandemic influences the rela-
tionship between innovation capability and finan-
cial performance. The pre-COVID group is panel
data for 2018 and 2019. The COVID group includes
panel data for 2020 and 2021. The 2022 data set is
analyzed with ordinary regression because it only
contains one year, not panel data. The 2022 data
represent the post-COVID cohort. Tables 8 and 9
compare the regression results for the pre-COVID,
COVID, and post-COVID groups.

Table 8 shows that as the pandemic progresses,
the impact of innovation capability on ROA is
getting bigger. Before the pandemic, this impact
was insignificant, only having a p-value of 0.660.
During the pandemic, innovation capability has
become increasingly important in maintaining
ROA. Even though it is still at a not-yet-signif-
icant level, the p-value during the COVID pe-
riod has approached significance, namely 0.117.
Post-pandemic, the influence of innovation ca-
pability was the greatest on ROA, reaching a
significant level where the p-value this time was
<0.050, namely 0.048.

The pattern of influence of innovation capability
on ROE is slightly different from ROA. Regarding
ROE, it can almost be said that there was no sig-
nificant progress when the pandemic occurred.
Before the pandemic, the influence of innovation
capability on ROE was only 0.161. Even during the
pandemic, this effect was only 0.159, a tiny differ-
ence. Only after the pandemic did innovation ca-

http://dx.doi.org/10.21511/ppm.22(3).2024.11
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Table 8. Comparison of panel regression results of innovation capability on ROA with pandemic

Pre-Covid Covid Post-Covid
Variable (2018-2019) (2020-2021) (2022)
Mark | Mark | Sig. Mark | Sig.
0.117 0.069 0048

F—statistics

Durbin-Watsonstat
Method

o479
0.146
2289

L7

oLs

008

Note: REM — random effect model, OLS — ordinary least squares.

Table 9. Comparison of innovation capability panel regression results on ROE with the pandemic

Pre-Covid Covid Post-Covid
Variable (2018-2019) (2020-2021) (2022)
Mark Sig. Mark | Sig. Mark | Sig.
.Innovation Capability 0.028 0.161 0.048 0.159 0.036 LO:113
Constant -0.060 0.414 -0.200 0.143 -0.087 0.322
Fesauared 0038 ﬁ 0,036 ﬁ 0097 ...
F—statistics 2.016 0.161 1.984 0.165 2.686 0.113
Durbin-Watsonstat 1415 " 1867 " 1505 ..
Method CEM REM OoLS

Note: REM — random effect model, CEM — common effect model, OLS — ordinary least squares.

pability’s influence on ROE increase, although still
at a level that was not yet significant, because it
was 0.113, greater than 0.050.

The results of calculations that divide the sample
into groups based on the pandemic period re-
veal that there is generally no significant impact
on ROA and ROE. The influence of innovation
capability on ROA is getting stronger over time
and can be attributed to the pandemic, which en-
courages innovation to survive. However, this role
is not visible in the ROE context. Only after the
pandemic did innovation capability significantly
affect ROA and ROE.

Regarding more general results for the whole year,
innovation capability has a more considerable in-
fluence on ROE than on ROA. The influence of in-
novation capability on ROA is only 0.0779, which
is still greater than 0.05, while ROE reaches a sig-
nificant level, namely 0.0359 < 0.050. Therefore,
innovation capability, which is approached by
textual analysis of company annual reports, has a
significant effect on financial performance (ROA
and ROE), and the COVID-19 pandemic increases
the ability of innovation capability to drive ROA,
while ROE is affected after the pandemic ends.

http://dx.doi.org/10.21511/ppm.22(3).2024.11

Therefore, hypotheses 1 and 2 can be accepted;
thus, organizational innovation capability posi-
tively influences the return on assets and the re-
turn on equity.

4. DISCUSSION

The results show that innovation capability esti-
mated using textual analysis of companies’ an-
nual reports significantly influences ROA and
ROE. The influence of innovation capability on
ROA is only slightly significantly weaker than the
influence of innovation capability on ROE. These
findings reveal that innovation capabilities can in-
crease shareholder wealth and provide relatively
long-term eftects. This result differs from the find-
ings of Gosnik et al. (2023), who found that the
choice of innovation strategy had no effect on ROE
but only had an effect on ROA among MSMEs
in Slovenia. However, Quelhas (2021), research-
ing manufacturing companies in Brazil, Russia,
India, and China, showed a more decisive influ-
ence of innovation on ROE than ROA. A possible
explanation is that the effect of innovation capa-
bility is more significant on ROE for large compa-
nies, while the effect of innovation will be more
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toward ROA for MSMEs. This reason makes sense,
considering that large companies are more likely
to rely on equity to grow than small companies,
which rely more on assets.

Another finding is that there is no significant dif-
ference in the influence of innovation capability
on ROA and ROE before, during, and after the
pandemic. This finding aligns with the absence
of significant differences between innovation ca-
pability, ROA, and ROE before, during, and after
the pandemic. Some companies were able to im-
prove their performance and innovation after the
pandemic, but others experienced a decline. There
were seven companies whose innovation pat-
tern increased during the pandemic and then de-
creased afterward, and 12 companies experienced

then experienced an increase afterward. Four
companies experienced continuous improvement
from before to after the pandemic, and only one
experienced a decline. Four have static conditions,
and one is wavy. The remaining one does not have
more than one point.

Meanwhile, 11 companies experienced a decrease
in ROA/ROE during the pandemic and then in-
creased afterward. Only one company was oper-
ating in the health sector, which experienced an
increase during the pandemic and then decreased
afterward. Most, namely 17 companies, had fluc-
tuating performance patterns during the five years
of observation. Further research is needed to un-
derstand the factors behind these patterns and
whether this finding is affected by the industry

a decline in innovation during the pandemic and level or individual firm characteristics.

CONCLUSION

The paper investigates the relationship between innovation capability, measured through textual
analysis of companies’ annual reports, and financial performance, specifically ROA and ROE, us-
ing panel data regression analysis. Descriptive statistics of 30 companies from various sectors show
no significant differences in innovation capability, ROA, and ROE across sectors, and correlation
analysis indicates no significant association between company age and these variables. The analysis
reveals that innovation capability has a weakly significant positive effect on ROA and a significant
positive effect on ROE, with the impact on ROA increasing over time, especially during and after
the COVID-19 pandemic. The study concludes that innovation capability significantly influences
financial performance, with the pandemic accentuating the role of innovation in driving financial
outcomes.

This paper provides two main theoretical contributions. It develops a new way to measure innova-
tion capability using textual analysis of company annual reports, potentially automatable by arti-
ficial intelligence in the future, avoiding issues of keyword frequency methods (Alduais, 2022; Jian
et al., 2024). Additionally, it introduces a linguistic and semiotic approach to analyzing variables
in strategic management (Di Tullio et al., 2020), bridging qualitative and quantitative approaches
(Whittle et al., 2023). Practical implications for managers include the necessity of increasing and
transparently reporting innovation capabilities to convince shareholders and attract long-term in-
vestments (Kim et al., 2019). It emphasizes that all industries need to innovate, and crises can be
opportunities for innovation, exemplified by a company achieving high ROA during the pandemic
through health industry innovations.

The study acknowledges several limitations, such as the focus on a single independent variable and the
reliance on data from Indonesia, which may limit the generalizability of the findings. Future research
should include more control variables, collect data from other countries, and use more extended data
sets to enhance robustness. Moreover, future studies should move beyond keyword-based analysis to
a more holistic approach that captures the broader meaning of the text, aligning more closely with the
company’s intentions and the researchers’ interpretations.
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APPENDIX A

Table Al. Sample corporations
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Code ©IPO Sector Industry
1 DIVA 2018 Technology Internet Applications & Services
2 EDGE 2021 Technology Internet Applications & Services
3 LMPI 1994 Non-Primary Consumer Goods Household Goods
: 4 SONA 1992 ::Non-Primari:Consumer Goijci)jds Department Stores
YPAS 2008 Raw Goods Containers & Packaging
> BSSR 2012 :I%Z}]ergy Coal
7 SMSM 1996 __Non-Primary Consumer Go'gds Automotive components
GDST 2009 Raw Goods Metals and Minerals
BBNI 1996 !%':i::nance Bank
Ccsl 2019 Industry Electricity
BGTG 2016 l;"i“nance Bank
12 MTLA 2011 Property::e:i:nd Real Estaté:: Real Estate Manager & Developer
13 SILO 2013 Health Health Service Providers
14 SMRU 2011 Energy Supporting Oil, Gas & Coal
PORT 2017 Infr;‘)'structure Transportation Infrastructure Operator
POOL 1991 Finance Holding & Investment Company
17 TAMU 2017 :I%Z:ﬁergy Supporting Oil, Gas & Coal
18 DNET 2000 Finance Holding & Investment Company
19 AHAP 1990 Finance Insurance
BNBR 1989 I:rjwitjjustry Multi-sector Holding Company
IKAI 1997 Industry Building Products & Supplies
JGLE 2016 __Non-Primary Consumer Goods Tourism and Recreation
CARS 2017 _Non-Primary Consumer Goods Specialty Retail
SIDO 2013 Health Pharmacy
IKBI 1991 Industry electricity
BNBA 2006 Finance Bank
27 BRICK 1982 __Non-Primary Consumer Goods Clothing and Luxury Goods
28 SKLT 1993 Primary Consumer Goods Processed Foods
29 SPTO 2018 Industry Building Products & Supplies
30 UNTR : 1989 Industry Machine

Note: IPO = initial public offering.
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