Access to Science, Business, Innovation in Digital Economy

}%o ACCESS Journal: ISSN 2683-1007 (Online)
2025, 6(3), 498-512, https://doi.org/10.46656/access.2025.6.3(2) https://journal.access-bg.org/

INDUSTRY DIFFERENCES IN INTELLECTUAL PROPERTY
DISCLOSURE AND CORPORATE VALUE: EVIDENCE FROM JAPAN

Eiji Hayashishita'*, Tetsuaki Oda?

D2 Graduate School of Technology Management (MOT), Ritsumeikan University, Osaka, Japan
e-mails: ¥ eiji.h1018@gmail.com, ? odatetsuaki@gmail.com

Received: 15 June 2025 Accepted: 16 July 2025 Online Published: 31 July 2025

ABSTRACT

Objective: This study examines how intellectual property (IP) and intangible asset (IA) disclosure under Japan's
Corporate Governance Code (CGC)—specifically Supplementary Principles 3.1.3 and 4.2.2—affects corporate valuation.
It focuses on disclosure behaviour across the Tokyo Stock Exchange (TSE) 33 industry sectors and its impact on financial
performance and investor evaluation. Method: Companies listed on the TSE Prime and Standard Markets were classified
into Comply and Explain groups based on their 2023 Corporate Governance Reports. Disclosure trends were analysed
across the TSE33 industry sectors. Chi-square tests assessed the independence between industry classification and
disclosure behaviour. Financial indicators such as R&D ratio, ROE, market capitalization, and PBR were compared
using the Mann—Whitney U test. A regression analysis examined the link between the comply rate and patent application
intensity using Japan Patent Office data. Results: The Comply group exhibited higher market capitalization, suggesting
a positive association between IP disclosure and investor valuation. Industry-level differences were significant, especially
in Chemicals and Other Products. A moderate positive correlation (R = 0.644, p = 0.017) was observed between patent
activity and the comply rate, indicating that innovation-active sectors tend to disclose more. Conclusion: IP/IA disclosure
correlates with higher corporate valuation and mirrors underlying innovation, with notable variation across TSE33
industries. While disclosure fosters investor confidence, risks by symbolic comply persist in highly conforming sectors.
These findings support aligning governance with intangible-driven value creation.
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INTRODUCTION

In today’s knowledge-based economy, the foundation of company value and sustainable competitive
advantage has increasingly shifted from tangible assets to intangible assets (1A), such as intellectual property
(IP), human capital, brand equity, and proprietary technologies. As companies move from manufacturing-
centric toward innovation-driven business models, their ability to manage, invest in, and transparently disclose
IA has become a critical determinant of long-term success.

This structural transformation is clearly reflected in global capital markets. Tomo (2022) reports that, as of
2020, 1A accounted for approximately 90% of the total corporate value of U.S. companies listed on the S&P
500, and about 75% for European companies on the S&P 350. Similarly, Brand Finance (2019) estimated the
total value of IA assets held by S&P 500 companies at a record USD 21 trillion in 2018—an increase of 128%
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from 2005. Notably, in the same year, leading technology companies such as Microsoft and Facebook
disclosed that over 95% of their market capitalization was derived from IA. These trends underscore a growing
consensus among investors that IP and other 1A serve as primary drivers of corporate value.

Although corporate value can be defined from various perspectives, market capitalization remains one of
the most widely used metrics, as it reflects investor expectations and perceived company worth. The increasing
influence of IP on market capitalization suggests that investors are integrating IA elements—often
underrepresented in conventional financial statements—into their valuation models (Choi et al., 2000).

Moreover, the materiality and visibility of IA vary significantly across industries (Qureshi, 2017). For
instance, sectors such as pharmaceuticals are highly dependent on 1A resources, while traditional
manufacturing industries rely more heavily on physical assets. These sectoral differences imply that investor
perceptions and market valuations of intangibles are likely to differ according to industry-specific
characteristics.

JAPAN’S CORPORATE GOVERNANCE CODE

Japan’s Corporate Governance Code (CGC) was introduced by the Tokyo Stock Exchange (TSE) in June
2015 as a set of guidelines for listed companies, outlining core principles of corporate governance while
allowing flexibility in implementation based on each company’s specific circumstances. The overarching
objective of the CGC is to enhance economic stability and promote the sustainable growth of companies that
adopt its principles. The phrase “to achieve sustainable growth and increase corporate value over the medium
to long term” (TSE, 2021a) is frequently cited in the Code and often referenced in corporate governance
disclosures.

The CGC comprises five fundamental principles: (1) securing the rights and equal treatment of
shareholders; (2) appropriate cooperation with stakeholders other than shareholders; (3) ensuring appropriate
information disclosure and transparency; (4) responsibilities of the board; and (5) dialogue with shareholders.
These are further specified into 31 principles and 47 supplementary principles. The Code adopts a “comply or
explain” framework, permitting companies to deviate from specific principles provided that a reasonable
explanation is offered. It is subject to periodic revision to reflect evolving market dynamics and societal
expectations, with major updates in 2018 and, most recently, in June 2021.

While the 2018 revision encouraged proactive governance initiatives, the 2021 revision introduced more
prescriptive requirements, aligning closely with the structural reforms accompanying the launch of the TSE
Prime Market in April 2022. As stated in TSE (2021b):

“The Prime Market is expected to be a market attractive to both domestic and global investors... Therefore,
it is important for companies listed on the Prime Market to advance efforts toward a higher level of corporate
governance.”

This highlights the CGC’s dual role as both a governance framework and a strategic mechanism for

enhancing investor confidence in Japanese capital markets.
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The 2021 revision also marked the first explicit inclusion of 1A, including IP, in the CGC. Supplementary
Principle 4.2.2 requires boards of directors to oversee the allocation of management resources and the
formulation of business portfolio strategies with consideration for IA investments to support sustainable
growth. In parallel, Supplementary Principle 3.1.3 calls for the disclosure of clear, specific information
regarding IP and IA investments in alignment with each company’s business strategy and key management
challenges.

These developments reflect a growing emphasis on “sustainability” and “IP/IA strategies” as central themes
in corporate governance, especially in the wake of the COVID-19 pandemic. Enhanced transparency in these
areas is expected to reduce information asymmetry between companies and investors, thereby improving
corporate valuation.

Recent research by Hayashishita et al. (2025) indicates that effective IP/IA disclosure reduces information
asymmetry, enhances market valuation, and ultimately contributes to long-term corporate value in Japan.
However, the degree to which such disclosure influences valuation remains insufficiently understood—
particularly considering industry-specific differences. Variations in business models, asset structures, and
innovation intensity suggest that the impact of IP/IA disclosure may differ substantially across sectors.

Given this context, the present study aims to clarify how the relationship between IP/IA disclosure and
corporate valuation varies by industry. By classifying companies according to their disclosure status under
Supplementary Principles 3.1.3 and 4.2.2 and analysing sectoral differences across the 33 industry sector
classifications defined by the TSE, this study seeks to provide a more nuanced understanding of how IP/IA

contribute to corporate value under varying industrial conditions.

LITERATURE REVIEW

Dancakova (2022) conducted a comparative analysis of the impact of intangible assets on company market
value across different countries and industries. The study examined 250 listed companies in France, Germany,
and Switzerland, focusing on four major sectors: manufacturing, information and communications,
professional and technical services, and finance and insurance. The analysis considered various intangible
components disclosed through financial statements, including R&D expenditures, patents, and trademarks.
The findings revealed significant cross-country and cross-industry differences in how intangible assets and
innovation activities influence company valuation.

Qureshi (2017) analysed companies in the United Kingdom between 1998 and 2003 to investigate how the
market values different types of intangible investments—such as goodwill, R&D, and advertising. The study
found that market valuation varied significantly depending on company-specific characteristics, including
industry classification (manufacturing vs. non-manufacturing), company size (large vs. small), and
profitability (profitable vs. unprofitable). These results underscore the context-dependent nature of intangible

asset valuation, which is shaped by both internal and external structural factors.
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King et al. (2024) explored the use of the market-to-book ratio (MBR) as a proxy for intangible value
among U.S. listed companies. Their findings showed that industries heavily reliant on intangible assets—
particularly the pharmaceutical sector—tend to exhibit substantially higher MBRs than industries grounded in
tangible assets, such as the materials sector. The study concluded that the influence of intangible assets on
company valuation varies considerably across sectors, reflecting differences in innovation intensity and
dependence on non-physical capital.

Taken together, prior research consistently demonstrates that the contribution of intangible assets to
corporate valuation is neither uniform nor universal, but rather highly contingent on industry structure,
innovation strategy, and asset composition. Building on this foundation, the present study aims to examine the
industry-specific impact of IP and IA disclosure on company valuation in the Japanese context. By comparing
financial characteristics between companies that disclose such information and those that do not, this study

seeks to clarify how disclosure practices influence corporate value across industrial sectors.

METHODOLOGY

The subjects of this study are companies listed on the Tokyo Stock Exchange (TSE) Prime and Standard
Markets. This is because the TSE requires companies listed on the Prime and Standard Markets to apply all
principles of the CGC. Corporate information was extracted and collected using the comprehensive corporate
information database EOL by I-N Information Systems, Ltd. In a text search of the Corporate Governance
Report 2023, companies that had "intellectual property" written in the disclosure items based on each principle
of the code were classified into the comply group, and companies that had "intellectual property" written in
the item for the reason for NOT disclosing each principle of the code were classified into the explain group.
The number of companies analysed is shown in Table 1. Additionally, financial data from the 2023 securities
reports of each selected company was extracted and combined.

To assess industry-level differences, companies were classified into 33 industry sectors as defined by the
TSE. This classification enabled a cross-industry analysis of IP/IA-related disclosure behaviour.

For all 33 industry sectors, financial indicators were compared between the Comply and Explain groups to
examine the relationship between disclosure behaviour and industry sector level characteristics relevant to IP
/1A disclosure. Based on the results, four industries—Construction, Chemicals, Other Products, and Retail
Trade—demonstrated were selected for further in-depth analysis.

The financial indicators analysed included the following:

o Market capitalization (Market Cap)

o R&D ratio (R&D cost-to-sales ratio),

e Return on equity (ROE)

e  Price-to-book ratio (PBR)

Market capitalization was log-transformed to normalize its distribution and reduce the influence of extreme

values. R&D rate was included to capture technological innovation and new product development. Prior
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research has shown a positive relationship between R&D activity and the extent of IP disclosure (Lin et al.,
2024). ROE, calculated as net income divided by shareholders’ equity, was used as a measure of profitability
and capital efficiency. It is widely recognized as a key indicator in investor evaluations (Edori et al., 2024;
Adelicia et al., 2023).

Market capitalization and PBR were adopted as proxies for investor valuation. PBR, calculated by dividing
market capitalization by net assets, reflects the company’s market value relative to its book value. A PBR
above 1 is often interpreted as an indication of intangible value or anticipated future profitability stemming
from non-financial capital, such as intellectual property (Yanagi et al., 2017).

Furthermore, to assess the actual state of IP-related activities, this study drew on data from the Survey on
Patent Application Trends by Industry published by the Japan Patent Office (JPO). Based on this dataset, we
analysed the number of patent applications by industry in 2022 and examined their correlation with patterns
of disclosure behaviour.

Table 1. The number of companies analysed

Market Comply group Explain group Total
TSE Prime 925 161 1086
TSE Standard 529 304 833

Total 1454 465 1919

Source: Compiled by the authors

ANALYTICAL METHOD

To determine whether disclosure behaviour is independent of industry classification, a chi-square test of
independence was conducted using data from the 33 industry sectors defined by TSE.

To further examine industry-specific disclosure trends, the Comply Rate—defined as the proportion of
companies within each industry that belong to the Comply group—was calculated. This enabled cross-industry
comparisons to identify notable patterns and deviations in disclosure behaviour.

To compare financial indicators between the Comply and Explain groups, the normality of each variable
was tested using the Shapiro—Wilk test. As most variables were not normally distributed, the Mann—-Whitney
U test was employed as a non-parametric test. it is robust to deviations from normality and less sensitive to
outliers, making it suitable for the analytical objectives of this study.

To account for differences in industry size, the average number of patent applications per company was
calculated by dividing the total number of applications in each industry by the number of companies in that
industry. This standardization allowed for meaningful comparisons of IP activity across industries of varying
scale.

Finally, a simple linear regression analysis was conducted to assess the relationship between the average
number of patent applications per company and the comply rate across industries.

All statistical analyses were performed using IBM SPSS Statistics, Version 29.0.0.0.

502


https://journal.access-bg.org/

xo ACCESS Journal: ISSN 2683-1007 (Online)

Access to Science, Business, Innovation in Digital Economy
2025, 6(3), 498-512, https://doi.org/10.46656/access.2025.6.3(2) https://journal.access-bg.org/

RESULTS

Table 2 presents the distribution of Comply and Explain groups across the 33 industries classified by the Tokyo
Stock Exchange (TSE), along with the standardized residuals derived from the chi-square test. The comply
rate—defined as the percentage of companies in each industry classified into the Comply group—is also
reported.

(1) High comply Group: Comply Rate > 85%

Industries such as Marine Transportation, Air Transportation, Mining, Electric Power and Gas, and
Insurance exhibited full comply, with 100% of companies choosing to comply.

Other industries with comply rates of 85% or higher included Banks, Pharmaceuticals, Nonferrous Metals,
Iron and Steel, Construction, Pulp and Paper, and Other Financing Business.

(2) Moderate comply Group: Comply Rate 70-84%

Industries falling within this range included Transportation Equipment, Chemicals, Machinery, Textiles
and Apparels, Electric Appliances, Glass and Ceramic Products, Rubber Products, Precision Instruments,
Metal Products, Wholesale Trade, Warehousing and Harbor Transportation Services, Other Products, Foods,
Fisheries, Agriculture and Forestry, Oil and Coal Products, Information and Communication, and Land
Transportation.

(3) Low comply Group: Comply Rate < 70%

Industries with relatively low comply rates included Services, Retail Trade, Securities and Commodities
Futures, and Real Estate.

A chi-square test of independence was conducted to examine the association between industry classification

and IP disclosure behaviour across the 33 TSE industry sectors. The result indicated a statistically significant

association between industry sector and disclosure status: x*(21, N = 1798) = 66.916, p < .001.

In accordance with the assumptions of the chi-square test, 11 industry sectors with expected cell frequencies
below 5 were excluded from the analysis. These included: Marine Transportation, Air Transportation, Mining,
Electric Power and Gas, Insurance, Pulp and Paper, Other Financing Business, Rubber Products, Warehousing
and Harbor Transportation Services, Fisheries, Agriculture and Forestry, and Oil and Coal Products. This
exclusion was necessary to satisfy the test assumptions and ensure statistical reliability.

The table presents the standardized residuals from the chi-square test. Industries with statistically significant
differences, defined as those with standardized residuals exceeding +1.96, included Banks, Pharmaceuticals,
Construction, Retail Trade, Securities and Commaodities Futures, and Real Estate. Positive values mean that
the observed values were more than the expected values, and negative values mean that the observed values
were less than the expected values.

In industry sectors with a 100% compliance rate, no companies were classified as "Explain," and thus,
financial data comparisons could not be conducted. For the remaining sectors, the non-parametric Mann—

Whitney U test was employed to examine differences in the median financial indicators between the Comply
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and Explain groups. Results are presented for the Construction, Chemicals, Other Products, and Retail Trade
sectors, where notable differences were observed.
Table 2. Distribution of Comply and Explain Groups across TSE 33 Industries

Comply group Explain group
Comply
TSE 33 Industry Sectors Observed Standardized  Observed Standardized Total Rate [%]
Frequency  Residual Frequency  Residual

(1)  Marine Transportation 6 N/A 0 N/A 6 100
Air Transportation 3 N/A 0 N/A 8 100
Mining 4 N/A 0 N/A 4 100
Electric Power and Gas 20 N/A 0 N/A 20 100
Insurance 7 N/A 0 N/A 7 100
Banks 43 & 1 -3.5 44 97.7
Pharmaceuticals 28 2.7 1 -2.7 29 96.6
Nonferrous Metals 19 1.6 2 -1.6 21 90.5
Iron and Steel 20 1.3 3 -1.3 23 87.0
Construction 68 2.3 11 -2.3 79 86.1
Pulp and Paper 12 N/A 2 N/A 14 85.7
Other Financing Business 17 N/A 8 N/A 20 85.0

(2)  Transportation Equipment 50 1.3 11 -1.3 61 82.0
Chemicals 112 1.4 28 -14 140 80.0
Machinery 119 14 30 -1.4 149 79.9
Textiles and Apparels 27 0.6 7 -0.6 34 79.4
Electric Appliances 120 1.2 32 -1.2 152 78.9
Glass and Ceramics Products 26 0.5 7 -0.5 33 78.8
Rubber Products 11 N/A 3 N/A 14 78.6
Precision Instruments 24 0.0 8 0.0 32 75.0
Metal Products 39 0.0 13 0.0 52 75.0
Wholesale Trade 124 -0.4 44 0.4 168 73.8
Warehousing and Harbor Transportation 14 N/A 5 N/A 19 73.7
Other Products 43 -0.4 16 0.4 59 72.9
Foods 57 -0.6 22 0.6 79 72.2
Fishery, Agriculture and Forestry 5 N/A 2 N/A 7 714
Oil and Coal Products 5 N/A 2 N/A 7 714
Information and Communication 140 -1.5 58 15 198 70.7
Land Transportation 28 -0.8 12 0.8 40 70.0

(3)  Services 123 -1.9 55 1.9 178 69.1
Retail Trade 92 -3.0 50 3.0 142 64.8
Securities and ~ Commodities
— 14 -1.2 8 1.2 22 63.6
Real Estate 34 -3.9 29 3.9 63 54.0
Total 1454 465 1919 75.8

Source: Author's analysis
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The results for the Construction sector are presented in Table 3. Market capitalization was significantly
higher in the Comply group (median = 24.20) than in the Explain group (median = 23.07), Z =-2.019, p = .044.
No significant differences were found between the two groups in the research and development cost-to-sales
ratio (R&D ratio) (Z =-0.381, p =.703), return on equity (ROE) (Z =-0.691, p = .489), or price-to-book ratio
(PBR) (2 =-1.188, p = .235).

Table 3. Mann-Whitney U Test Result (Construction)

Comply group Explain group
Indicator N=68 N=11 z p
Median (Q1-Q3) Median (Q1-Q3)
Market Cap 24.20 23.08-25.54 23.07 22.35-23.80 -2.019 .044
R&D ratio 0.28 0.13-0.61 0.32 0.08-0.63 -0.381 .703
ROE 6.90 4.17-8.81 5.89 1.55-8.08 -0.691 489
PBR 0.86 0.55-1.16 0.68 0.41-0.95 -1.188 .235

Source: Authors’ own analysis

The results for the Chemicals sector are presented in Table 4. Market Cap was significantly higher in the
Comply group (median = 24.65) than in the Explain group (median = 22.95), Z = -4.058, p < .001. The R&D
ratio was also significantly higher in the Comply group (median = 2.89) than in the Explain group (median =
1.94), Z =-3.222, p = .001. No significant differences were observed between the two groups in ROE (Z = —
0.151, p =.880) or PBR (Z = -1.545, p = .122).

Table 4. Mann-Whitney U Test Result (Chemicals)

Comply group Explain group
Indicator N=112 N=28 VA p
Median (Q1-Q3) Median (Q1-Q3)
Market Cap 24.65 23.61-26.09 22.95 22.42-24.43 -4.058 <.001
R&D ratio 2.89 1.65-3.99 194 0.32-2.80 -3.222 .001
ROE 6.63 3.39-10.11 6.41 4.05-10.79 -0.151 .880
PBR 1.01 0.69-1.72 0.70 0.55-1.40 -1.545 122

Source: Authors’ own analysis

The results for the Other Products sector are presented in Table 5. Market Cap was significantly higher in
the Comply group (median = 24.81) than in the Explain group (median = 22.60), Z = —-3.120, p = .002. The
R&D ratio was also significantly higher in the Comply group (median = 1.50) than in the Explain group
(median =0.67), Z =-2.262, p = .024. No significant difference was observed in ROE between the two groups
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(Z2=-1.802, p=.071). In contrast, PBR was significantly higher in the Comply group (median = 1.27) than in
the Explain group (median = 0.60), Z = -2.694, p = .007.

Table 5. Mann-Whitney U Test Result (Other Products)

Comply group Explain group
Indicator N=43 N=16 Z p
Median (Q1-Q3) Median (Q1-Q3)
Market Cap 2481 22.57-25.67 22.60 21.97-23.25 -3.120 .002
R&D ratio 1.50 0.53-3.07 0.67 0.29-1.25 -2.262 .024
ROE 7.78 2.72-11.06 3.97 -0.24-7.34 -1.802 071
PBR 1.27 0.71-2.75 0.60 0.40-1.00 -2.694 .007

Source: Authors” own analysis

The results for the Retail Trade sector are presented in Table 6. Market Cap was significantly higher in the
Comply group (median = 24.58) than in the Explain group (median = 22.91), Z = —4.813, p < .001.

No significant difference was found in the R&D ratio between the two groups (Z = -1.519, p =.129). ROE
was also not significantly different (Z = -0.078, p = .938), nor was PBR (Z = -0.593, p = .553).

Table 6. Mann-Whitney U Test Result (Retail Trade)

Comply group Explain group
Indicator N=92 N=50 z p
Median (Q1-Q3) Median (Q1-Q3)
Market Cap 24.58 23.20-25.72 2291 21.76-24.12 -4.813 <.001
R&D ratio 0.05 0.01-0.22 0.15 0.10-0.26 -1.519 129
ROE 6.74 2.91-11.59 6.69 0.37-13.27 -0.078 .938
PBR 1.45 0.84-2.80 1.60 0.98-3.66 -0.593 .553

Source: Authors’ own analysis

Table 7 presents the distribution of annual patent applications by industry for the year 2022. To account for
differences in industry size, the number of applications was standardized by dividing by the number of
companies in each industry, resulting in the number of applications per company, which is shown in
descending order. It should be noted that the industry classifications used by the Japan Patent Office (JPO)
differ from the 33-industry classification employed by the Tokyo Stock Exchange (TSE).

Industries were categorized into three groups based on the average number of patent applications per
company. Patent application intensity varied considerably across industries, as shown in the following
classification based on the average number of patent applications per company:

(A) High-intensity group (100 or more applications per company)

Transportation Equipment, Electric Appliances, Iron, Steel and Nonferrous Metals, Precision Instruments.
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(B) Medium-intensity group (50-99 applications per company)

Chemicals, Other Products, Machinery.

(C) Low-intensity group (fewer than 50 applications per company)

Textiles and Apparels, Pulp and Paper, Glass and Ceramics Products, Non-Manufacturing industry,
Construction, Public Research Institutions, Metal Products, Foods, Information and Communications,
Pharmaceuticals, Individuals, Wholesale Trade and Retail Trade.

These results highlight substantial variation in patenting activity across industry sectors.

Table 7. Distribution of Annual Patent Applications by Industry Sectors

Number Patent Paten_t .
Industry Sectors of Companies Application Applications
per Company

(A) | Transportation Equipment 125 21813 174.5
Electric Appliances 276 43235 156.6
Iron, Steel and Nonferrous Metals 61 6467 106.0
Precision Instruments 93 9718 104.5

(B) | Chemicals 202 15512 76.8
Other Products 189 10284 54.4
Machinery 186 9752 52.4

(C) | Textiles and Apparels, Pulp and Paper 62 2505 404
Glass and Ceramics Products 191 7514 39.3
Non-Manufacturing industry 321 12437 38.7
Construction 135 4057 30.1
Public Research Institutions 276 8010 29.0
Metal Products 106 2576 24.3
Foods 139 1729 12.4
Information & Communication 209 2548 12.2
Pharmaceuticals 77 785 10.2
Individuals 83 217 2.6
Wholesale Trade, Retail Trade 387 427 11
Total 3118 159588 51.2

Source: JPO (2024) and author’s calculation

To further examine the relationship between comply behaviour and innovation activity, Figure 1 was
created using data from Table 2 (Comply Rate) and Table 7 (Patent Applications per Company). The figure
includes only industries with comply rates of 84% or lower, excluding those in Group (1), which showed
uniformly high comply rate and were therefore interpreted separately in the analysis. Figure 1 demonstrates a
moderate positive correlation between the average number of patent applications per company and the comply

rate. This correlation was statistically significant (R = 0.644, R>=0.415, p = 0.017).
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Figure 1. Relationship between Comply Rate and Patent Application per Company

Source: Authors’ own analysis

DISCUSSION
(1) High Comply Rate Group (Comply Rate: > 85%)

A high comply rate—indicating that most companies within an industry adopt each principle of the
Corporate Governance Code (CGC)—aligns with the underlying objectives of the CGC and can be viewed as
desirable from a governance perspective. The supplementary principles analysed in this study specifically
concern the disclosure of intellectual property (IP) and other intangible assets (I1A). For companies in the
Comply group, appropriate disclosure may reduce information asymmetry with investors, thereby contributing
to more accurate corporate valuation.

Although this group contains few Explain group companies, limiting the scope for statistical comparison,
the Construction displayed a significant difference in market capitalization between Comply and Explain
groups. This suggests that comply is positively associated with investor perception. In Construction, patents
protect innovations in building materials and construction methods, supporting companies' technological
superiority (Goy, 2024).

Similarly, the Pharmaceuticals is fundamentally dependent on patent protection, making IP and IA
particularly critical for company competitiveness (Saha et al., 2011).

However, instances of superficial or symbolic comply have been noted. Furuta (2024) argues that
companies may choose to formally comply—rather than provide explanations—out of concern for potential
negative investor reactions. All 100 companies in the TOPIX 100 index opted for "Comply" with
Supplementary Principle 3.1.3, suggesting the possibility of formal comply without substantive disclosure.

(2) Moderate Comply Rate Group (Comply Rate: 70-84%)
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This group mainly comprises manufacturing industries characterized by intense competition and many
companies, providing a robust basis for statistical comparisons.

In the Chemicals, significant differences were observed between the Comply and Explain groups in both
market capitalization and R&D ratio. The companies in the Comply group tend to invest more heavily in R&D,
a behaviour that appears to be rewarded by investors through higher market valuations. However, ROE and
PBR did not differ significantly. This may be due to the high proportion of tangible assets typical of Japanese
manufacturing sectors such as chemicals, which depresses the total asset turnover ratio for Comply companies
(Hayashishita et al., 2025).

The Other Products exhibited significant differences not only in market capitalization and R&D investment
but also in PBR. Notably, the Comply group includes globally prominent companies such as Nintendo (3.72,
PBR as of 2023)—recognized for its proprietary game IP and hardware platforms—Yamaha (2.85) and Roland
(4.60) inthe musical instrument sector, and ASICS (13.87) and YONEX (3.02) in the sports equipment market.
These companies have high PBRs, reflecting strong investor confidence. Their brand power and technological
capabilities illustrate how IP and IA drive global competitiveness.

(3) Low Comply Rate Group (Comply Rate: < 70%)

In the Retail Trade, market capitalization differed significantly between Comply and Explain groups,
indicating relatively stronger investor confidence in Comply groups. However, retail businesses typically offer
similar products, making product-level patent protection difficult. Competitive differentiation in this sector
often depends on price, service, or location, rather than technological innovation. Moreover, A such as store
layout or customer service methods are easily imitated and offer limited sustainable advantage. Industries with
comply rates below 70%—such as Services, Retail Trade, Securities and Commaodities Futures, and Real
Estate—exhibit relatively low levels of IP activity, which likely contributes to the higher prevalence of Explain
responses.

Across all industries, the consistent finding of significant differences in market capitalization between
Comply and Explain groups suggests that comply with disclosure-related principles is positively evaluated by
investors. This reinforces the importance of IP in enhancing company competitiveness.

However, within the high comply group, Group (1), including Pharmaceuticals and Construction, the
average number of patent applications per company are low (fewer than 50 annually). This suggests a strategic
emphasis on patent quality rather than quantity, reflecting a "selective™ IP approach.

By contrast, the moderate comply group, Group (2), includes sectors in which companies file more than 50
or even 100 patent applications per year. As articulated in Hitachi’s Five Fighting Patents (5FP) strategy
(Hitachi, 2009), competitive manufacturing environments may demand not only strong patent content but also
large patent portfolios as a defensive mechanism.

Figure 1 demonstrates a statistically significant moderate positive correlation between Comply Rate and
the average number of patent applications per company (R = 0.644, R =0.415, p=0.017). A higher number

of patent applications typically reflects a larger IP portfolio, which enables companies to differentiate
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themselves and more confidently choose to comply with disclosure-related principles. These findings provide
empirical support for the link between IP activity and disclosure behaviour.

CONCLUSION

This study investigated the relationship between the disclosure of intellectual property (IP) and intangible
assets (IA) and corporate valuation across 33 industries listed on the Tokyo Stock Exchange (TSE), with a
particular emphasis on comply with Japan’s Corporate Governance Code (CGC), specifically Supplementary
Principles 3.1.3 and 4.2.2. companies were categorized into Comply and Explain groups based on their
disclosure behaviour, and statistical analyses were conducted to examine the association between disclosure
practices and financial performance indicators.

The findings indicate that comply with IP/1A-related disclosure principles is generally associated with
higher market capitalization, suggesting that investors respond positively to companies that actively disclose
IA. However, the strength of this association varies considerably across industries. Manufacturing sectors—
such as Chemicals and Other Products—exhibited significant differences not only in market capitalization but
also in R&D ratio and price-to-book ratios (PBR), highlighting the strategic value of IP in technology-driven
and highly competitive sectors.

In contrast, industries such as Retail Trade and Services, where opportunities for patentable innovation are
limited and competition is often based on pricing or customer experience, displayed lower comply rates and
weaker links between disclosure and financial outcomes. These sectoral variations underscore the context-
dependent materiality of IP/IA disclosure and its differentiated impact across business models.

Importantly, the analysis revealed a moderate, statistically significant positive correlation between the
average number of patent applications per company and the comply rate. This suggests that companies with
active IP strategies are also more inclined to comply with disclosure-related CGC principles, reinforcing the
idea that disclosure behaviour is closely aligned with underlying innovation activities.

While the CGC aims to enhance corporate transparency and long-term value creation, this study also
acknowledges the possibility of symbolic or formalistic comply, particularly in sectors with near universal
comply.

In sum, this study provides empirical evidence that IP/IA disclosure practices are not only influenced by
industry characteristics but also have meaningful implications for how companies are perceived and valued in
capital markets. These insights offer practical implications for corporate managers, investors, and
policymakers seeking to improve disclosure quality and leverage IP/IA as a foundation for sustainable growth

and competitive advantage.
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