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This study attempts to verify the linkages between trademark 
registration and firm growth based on the different stages of 
development and two groups of sectors by using Korean firm data. 
Two different paths of firm growth in Korea are identified. In the 
trademark-dominant group, trademarks serve as a useful device for 
firm growth at the early stage of development, with technology at 
a low level, and then firms execute technological innovations to file 
more patents. In the patent-dominant group, utility models serve 
as a useful device for firm growth at the early stage of development, 
in which technology advancement is a prominent feature. Then, 
the sales growth of firms becomes positively associated with both 
patents and trademarks, the latter representing the effects of their 
brand power or the full transition to own brand manufacturing. 
Combined with the findings from the literature, this study finds 
that various types of intellectual property rights (IPRs) manifest 
differently for firms, from innovation to business growth, at different 
stages of economic development. A key lesson for catching-up 
economies is for conventional patents to not only consider the 
IPR type at the early stage of development in certain sectors but 
also take into account other IPRs, such as trademarks and utility 
models, to recognize and stimulate imitation and/or innovation. 
Innovation policy should be tailored not only toward the different 
stages of development and capabilities but also toward sectoral 
heterogeneity. 
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I. Introduction  

An increasing volume of the literature has tried to find the 
relationship between economic development and the role of not only 
the strength but also diverse forms of intellectual property rights 
(IPRs). A pioneering study is Kim et al. (2012), who find that simply 
strengthening patent rights does not promote innovation in developing 
countries, whereas other forms of IPR, such as utility models, have a 
significant impact on innovation.1 They find that at the early stages of 
development, utility models can serve as a primary vehicle to absorb 
technology and promote imitative innovations involving a limited 
degree of inventiveness. Typical middle-income developing countries 
face the challenge of transitioning from input- or imitation-based 
growth to innovation-driven growth. Therefore, effective strategies and 
policies must be identified to promote innovation at different stages of 
development within the context of different forms of IPR (Kang et al. 
2020). Beyond the role of the patent or utility model, the next question 
pertains to the roles of other IPR forms, such as trademarks and 

1 Utility models offer second-tier protection for minor inventions embodying 
practical or functional advantages over existing inventions. Utility models 
are usually sought for marginal innovations that do not meet the criteria for 
patentability (Bently and Sherman 2001; Beneito 2006). In other words, patents 
protect innovations of relatively high inventiveness, whereas utility models 
protect innovations of limited inventiveness.
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designs.
Regarding the role of designs for Korean firms, Lee et al. (2022) find 

that design-intensive sectors tend to be more export oriented and that 
firms’ sales growth is significantly associated with the design intensity 
of firms. Such an association is found only during the later stages of 
economic development in Korea when product differentiation becomes 
critical, in contrast to the earlier stage that designs are not that 
important at an early stage of development specializing in the mass 
production of low-cost goods by low-wage workers.

This study asks a similar question for the role of trademarks. 
Recently, trademarks have been recognized as another proxy measure 
of innovation, complementing or substituting patents (Allegrezza and 
Guard Rauchs 1999; Schmoch 2003; Mendonça et al. 2004; Bosworth 
and Rogers 2001; Malmberg 2005; Greenhalgh and Rogers 2007; 
Sandner and Block 2011; Mehrazeen et al. 2012; Flikkema et al., 2010; 
Block et al., 2015). Trademarks are used to protect and appropriate the 
value of innovations in sectors or for products manufactured using tacit 
knowledge; thus, patents are not a viable option (De Vries et al., 2017).

In the context of upgrading and catching up by latecomer firms from 
emerging countries, registration of trademarks may represent firms’ 
effort to establish their own brands by switching to the own brand 
manufacturing (OBM) mode, compared with the early or low-value-
added mode called own equipment manufacturing (OEM). OEM is a 
specific form of subcontracting using a vendor’s exact description of the 
product, and the products are sold using the buyer’s own distribution 
channels and brand name (Hobday 2003). Given that marketing and 
branding bring in more value-added and profit margins, upgrading from 
OEM to OBM is considered a desired but challenging path of upgrading 
for firms in emerging countries (Lee et al. 2015).

Transition to OBM can be identified when firms start filing more 
trademarks, as transition from imitation to innovation can be identified 
by firms’ filing of utility models versus regular patents (Kim et al. 2012). 
By using Korean firm data, Kim et al. (2012) find that the number of 
utility models is positively associated with sales growth in earlier or 
imitation-based stages, whereas the number of patents is positively 
associated with sales growth in later or innovation-based stages. Thus, 
one of the motivations of this study is to determine the linkage from 
trademark registration to firm growth.

More specifically, this study extends the literature on the two paths 
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of technological development of latecomer firms, namely, the one relying 
more on patents and the other relying more on trademarks (Lee 2019; 
Kang et al. 2022). This study finds that among the manufacturing 
sectors in Korea, some sectors have filed more trademarks than patents 
since the early days, such as the 1980s. These sectors tend to be less 
technologically advanced and more domestic market oriented, and 
their innovation tends to involve more tacit knowledge and thus less 
patentable than codifiable knowledge, which can be filed as patents. 
However, Kang et al. (2022) stopped at verifying these two paths only 
at the sectoral level and did not explore the direct linkage at firms from 
trademarks to firm performance or growth.

This study uses firm-level panel data of Korean manufacturing 
sectors covering the 4 decades from 1971 to 2010. This dataset is 
unique because it has all four major forms of IPRs classified into each 
firm, such as regular patents, utility models, designs and trademarks, 
and has been used in the research discussed above, such as Kim et al. 
(2012), Kang et al. (2020), and Lee et al. (2022). Following these works, 
the four decades are divided into three subperiods representing different 
stages of economic development and levels of firms’ technological 
capabilities. In trademark-driven sectors, trademarks or the transition 
to OBM tend to be positively associated with firm growth from the 
earlier stage of development. In contrast, in patent-driven sectors, 
trademarks tend to be associated with firm growth only at later stages 
because firm growth tends to be associated with utility models or 
patents at earlier stages of development. Although there does exist some 
empirical research on the role of trademarks in firm performance in 
diverse countries, such as Sandner and Block (2011) and Mehrazeen et 
al. (2012), none of them address this question of trademark registration 
interpreted as representing upgrading effort by latecomer firms toward 
OBM from OEM.

In what follows, Section 2 provides an overview of technological 
development in Korea, focusing on the transition path of OEM–own 
design manufacturing (ODM)–OBM. Section 3

II.   Technological Development of Latecomer Firms in Korea: 
Upgrading with the Three Stages of OEM–ODM–OBM  

Korea represents a successful catching-up development relying on 
human capital and innovation, given its poor endowment of natural 
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resources. Lee (2013: 25) suggested a capability-based view of Korean 
and Asian economic development, which is an extension of the 
technology-based view (OECD 1992; Hobday 1995; Kim 1997). From 
this point of view, one core element of the Korean model is its emphasis 
on firms’ building capabilities and technological development, which 
enabled the economy to achieve continuous upgrading within the 
same industries and to advance successive entries into new promising 
industries (Lee 2013).

In Korea, firms have strengthened their capabilities through diverse 
channels, including licensing, OEM, foreign direct investment (FDI), 
strategic alliance, and collaborative development. Among these, 
the primary channel of learning is technical guidance from foreign 
OEM buyers or learning by working in FDI firms (Lee 2013). OEM 
systems are the most cost-effective methods for obtaining capabilities 
in manufacturing production at the lowest stage of technological 
development (Ernst and O’Connor 1989; Ernst 1998). OEM facilitates 
technological learning and knowledge transfer because in that process, 
OEM firms produce according to precise specifications, and vendors 
provide specific guidance and teaching (Romijn 1999; Amsden 1989). 
This learning process leads to standard levels of skill and productivity 
(Hobday 1994; Kim and Lee 2002). In the 1960s, the 1970s, and even 
the 1980s, most of the firms in Korea were under technical guidance 
and learning from foreign OEM buyers, which enabled firms to generate 
income and to learn and build know-how and some technological 
capability. While the OEM mode worked effectively in certain stages, it 
entailed long-term limitations.

As noted in Lee and Mathews (2012), because any success with OEM 
at the lower tier of GVC tends to cause wage rates to rise accordingly, 
the profit margin of OEM business tends to decrease. At the same time, 
new cheaper labor sites in “next-tier down” countries can emerge to 
replace a concerned country’s position in global value chains (GVCs). 
For instance, while there used to be more than 500 OEM firms that 
make plush toys in Korea, most of them have had to move their 
factories abroad due to rising domestic rates or to close down factories 
in Korea (Lee et al. 2015). The footwear sector in southern Brazil had 
to face a sudden setback due to the rise in China as an alternative site 
offering cheaper wage rates since the mid-2010s (Lee et al. 2018).

The above situation forces firms to move up to higher value-added 
activities (Lee et al. 2018). Thus, in the debate on upgrading within 
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GVCs, particularly functional upgrading, the three stages of OEM-ODM-
OBM have often been the key framework of understanding (Hobday, 
2003). ODM is the second step of catch-up where manufacturers can 
depart from simple jobs, such as assembling, and begin involvement 
in production design. Own brand manufacturing (OBM) is the last step 
and refers to when these manufacturers independently perform all 
functions of production, design, marketing, channel management, and 
research and development (R&D).

Despite its intrinsic merit, this kind of upgrading transition, especially 
for one OBM, involves several risks and costs. Most of all, there are 
often interference or even counterattacks from flagship firms in existing 
GVCs or incumbents against small and medium enterprises pursuing 
OBM. For instance, in the case of consumer goods, former vendor 
companies (brand owners) often stop giving OEM orders to destroy 
the company that has begun to sell their competing brands (Lee et al., 
2015). In the case of capital goods, incumbent companies suddenly 
charge predatory prices in the market once they realize that latecomer 
firms have become successful in developing their products, which 
poses the threat of competition against the products of the incumbent. 
In certain cases, the incumbent reacts by filing lawsuits against the 
latecomers and claiming that the latter copied their products (Shin et 
al. 2016).

This complex and uncertain nature of the costs, risks and benefits of 
OEM versus OBM can be considered a dilemma. According to Hobday et 
al. (2004), some Korean firms indeed found themselves in the “innovation 
dilemma,” debating whether to continue relying on global leaders for 
their brands and marketing channels or to try to compete with them 
in the international stage by deploying in-house R&D to develop their 
own leading-edge products and brands. Some of the largest and more 
advanced producers, such as Samsung and Hyundai Motors, have 
gradually transitioned to OBM. By contrast, some companies emphasize 
OEM even though they have the ability to make their own products; for 
instance, Youngwon Corporation is a famous maker in leisure products, 
such as outdoor wear and backpacks, which have kept the OEM mode 
until now. They produce and supply high-quality garments, such as 
North Face, NIKE, POLO, among others. In other words, if the profits 
from the OEM are acceptable to firms, then the decision of converting to 
OBM will likely be delayed for them.

Overall, transition toward OBM is not a binary event, as many 
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enterprises mix both modes of OEM and OBM in diverse degrees and 
over time. Therefore, transition itself is a gradual process, if not stopped 
or failed in the middle. In general, the profits from a pure OEM have 
gradually decreased since the late 1980s or 1990s because of the 
entrance of other OEM firms into other countries. Since then, some 
firms have tried to convert to OBM and tried to use trademarks to 
protect their own products in the market.

Given this background, this research attempts to determine the 
performance impact of such efforts to try to increase sales by using 
their own brand or to transition toward OBM. In particular, in terms 
of econometrics, this study tries to verify the effects of trademark 
registration on firm performance in each development stage.

A. Patent-Driven vs. Trademark-Driven Paths and Hypotheses

In Korea, almost all sectors registered trademarks regardless of 
their level of technological capability or innovation. This phenomenon 
can be attributed to the registration of trademarks not requiring a 
submission of a blueprint of an invention, so any firms that want to 
register their product’s name can register a trademark. However, one of 
the key findings of Kang et al. (2022) is that sectors can be divided into 
two groups, namely, one group in which many more trademarks are 
registered than patents and the other group in which the dominant form 
of the IPR tends to be regular patents. The first group, the trademark-
dominant group, includes typical light industry (e.g., food and apparel), 
some chemicals and pharmaceuticals. Firms in these sectors registered 
trademarks more than any other IPRs throughout the whole period. 
The second group, the patent-dominant group, includes most of the 
heavy industries (e.g., synthetic chemicals, iron/steel industry), the 
information technology industries of electrical product and electronics, 
and automobiles. Tables 1A and 1B present the detailed list of sectors 
in each group over the decades and the ratio of the number of patents 
to the number of trademarks. This ratio is calculated using the total 
number of registered trademarks (patents) in each sector of the 
trademark-dominant group divided by the total number of registered 
patents (trademarks) in each sector of the trademark (patent)-dominant 
group. Clearly, the two groups differ in their uses of IPR forms.

In the trademark-dominant group, firms tend to file many more 
trademarks than patents throughout the whole period or over the four 



120 SEOUL JOURNAL OF ECONOMICS

decades. The ratio of trademarks to patents was 33.1 in the 1980s, 
decreased to 26.7 in the 1990s, and further decreased to 10.4 in 
the 2000s (Table 1A). The continued decrease implies that although 
trademarks are dominant over the periods, the firms in this group 
have also ended up filing gradually more patents as their level of 
technological capabilities increased over time.

In the patent-dominant group, firms tend to file more patents than 
trademarks (Table 1B). The ratio of patents to trademarks was 0.4 on 
average in the 1980s but increased to 4.3 in the 1990s and to 5.5 in 
the 2000s. The somewhat low ratio in the 1980s is consistent with the 
notion that firms used to file mostly utility models rather than patents, 
given their low level of technological development, as discussed in Kim 
et al. (2012). Since then, firms’ technological capabilities have increased 
to file more patents and trademarks.

Furthermore, Table 1C shows that firms in the trademark-dominant 
group register trademarks more than in the patent-dominant group 
in all periods; for instance, 6.84 vs. 1.72 during the second period 
or the 1987-1997 period. The average number of trademarks in the 
trademark-dominant groups tends to be stable at approximately 7.0, 
with a slight increase in the most recent period. In the patent-dominant 
group, the average number of registered trademarks decreased from 2.4 
during the 1971-1987 period to 1.7 during the second period and to 1.03 
during the last period, from 1998 to 2010.

Kang et al. (2022) confirm by sector-level regression analysis 
that trademark-dominant groups are sectors involving either more 
tacit knowledge-based manufacturing or firms with a low level of 
technological capabilities with domestic market orientation. Footwear 
or toy makers can be an example of sectors with more tacit knowledge 
than typical information technology sectors, whereas pharmaceutical 
firms in Korea used to be weak in technological capabilities and thus 
are oriented toward trademarks targeting the domestic market.

An example of firms in this trademark-dominant group is a plush toy 
maker, Aurora World, who studied an example of a successful transition 
from OEM to OBM (Lee et al. 2015). Figure 1 shows that this company 
has no patents but filed mostly either designs or trademarks. The year 
1991 is the first time this company started to sell some products on its 
own brand, Aurora, while it kept producing in parallel at OEM modes 
until recently. In other words, the transition to OBM had been gradual, 
faced many challenges and took more than 10 years, during which the 
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company has kept registering more and more trademarks (Figure 1). At 
the same time, this company has filed many designs that are required 
to go for global markets (Lee et al. 2022).

The other or alternative path of technological development is the 
patent-driven path, typically involving firms in IT sectors, including 
consumer electronics. An example firm is Cuckoo, which produces 
rice cookers for global markets. As also analyzed in Lee et al. (2015), 
this firm had to go through critical rounds of patent litigation with an 
incumbent firm. Figure 2 clearly shows that the main IPR form for this 
firm was utility models for the early period, filing 21 utility models in 
1994 but zero patents before 1994. Only in 1995 did this company file 
its patents, and the number of patents increased to 6 in 2004 and 15 
in 2007. While the number of utility models has shown some ups and 
downs, the number of patents has increased to match that of utility 
models. In contrast, the number of trademarks has always been either 0 
or 1, except in one year. Such a sequence from utility models to patents 
is exactly what is confirmed by a bigger dataset in Kim et al. (2012).

The identification of these two paths is important because it implies 
the existence of an alternative path of economic development by 
latecomer firms in different sectors, in addition to the “utility model 

Table 1a
Trademark-dominanT Group: raTio of Trademarks To paTenTs 

(Trademark/paTenT)  

Trademark-dominant group 1980s 1990s 2000s Number of firms

Food and Beverage 26.641 9.651 14.926 363

Textile & Fabric Weaving 12.68 3.126 3.013 251
Apparel 54.6 137.088 56.928 239
Leather & Shoes 120.333 51.267 14.625 87
Wood and Furniture 4 7.625 2.563 31
Study 7.87 4.034 4.583 112
Printing 101.13 19.296 169
Oil Refining 24.833 2.599 3.011 25
Basic Chemicals 1.241 2.88 2.563 348
Pharmaceuticals 14.85 7.217 5.443 174
Rubbers (except tires) & Plastics 106.889 10.4 3.265 330
Cement & Non-Metals 1.795 1.021 1.067 187
Other Manuf. (toy, sport goods) 22.05 9.487 3.426 227

Average (unweighted) 33.149 26.733 10.362 Sum: 2543
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to patent” path, which is already verified in Kim et al. (2012). Then, 
empirical analysis in this study will attempt to capture the effects of 
either of the two types of business models involving trademarks on firm 
growth.

Thus, our overall hypothesis is that trademarks also matter for firm 
growth across all sectors, in addition to patents. Then, a more specific 
hypothesis is that trademarks matter more in the trademark-dominant 
group, whereas in the patent-dominant group, patents matter more 
than trademarks.

Table 1b 
paTenT-dominanT Group: raTio of paTenTs To Trademarks (paTenT/Trademark)

Patent-dominant group 1980s 1990s 2000s Number of firms

Synthetic Chemicals 0.187 0.665 2.636 108
Rubber Tires 0.025 2.079 2.947 6

Iron and Steel Manufacturing 1.365 7.81 9.969 226
Fabricated Metal 0.044 0.508 1.312 385

Machinery 0.133 1.516 3.347 979
Computers 0.018 0.518 1.539 156

Electrical Machinery 0.826 2.843 3.05 414
Electronics 1.125 14.842 16.632 1004

Optical/Medical Instrument 0.356 2.226 2.564 255
Automobile 0.139 10.575 13.057 454

Ship Building & Vehicles 0.707 4.143 3.772 79

Average (unweighted) 0.448 4.339 5.530 Sum: 4066

Table 1C
averaGe number of Trademark reGisTraTions of firms in each Group

Period Trademark-dominant group Patent-dominant group

Period1 (1971-1986) 6.97 2.39
Period2 (1987-1997) 6.84 1.72
Period3 (1998-2010) 7.13 1.03

Source:   Calculations using the authors’ database, which is also used in Kang et al. 
(2022)

Note: Number of firms refers to the number of unique firms in the sample.
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III. Data, Regression Models, and Results 

A. Firm-Level Data with Four IPR Forms

We use the same firm-level database as Kang et al. (2022) and Lee 
et al. (2022). It combines data on four types of IPR (regular invention 
patents, utility models, trademarks, and designs) with data on 
conventional accounting variables in Korea for the 1971–2010 period. 
The IPR data are downloaded from the Korea Intellectual Property 
Rights Information System (KIPRIS) or www.kipris.or.kr and then 

Source:   Drawn using the authors’ database, which includes each firm’s IPR data 
available from KIPRIS (http://www.kipris.or.kr/khome/main.jsp)

Figure 1
ipr reGisTraTions by aurora World 

Source:   Drawn using the authors’ database, which includes each firm’s IPR data 
available from KIPRIS (http://www.kipris.or.kr/khome/main.jsp)

Figure 2
ipr reGisTraTions by cuckoo 
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classified into their assignee firms for a total of 6,609 externally audited 
firms. This database is provided by the Center for Economic Catch-Up, 
which has built a dataset of firms for the period from 1971 to 1979, and 
classification work is conducted using the information from the Korea 
Information Service for the 1980–2010 period.2 After matching IPR data 
with financial data, we deleted firms with less than three years of data. 
The dataset has the structure of an unbalanced panel consisting of 6,609 

2 The firm-level data of the Center for Economic Catch-Up have been utilized 
by Choo et al. (2009) and Kim et al. (2012).  

Table 2
descripTive sTaTisTics of key variables 

Variables Description Observations Mean SD

Patent_intensity Number of patent registration/
sales (billion won) of the firm in 
each year

92574 0.094 2.991

Utility model_ 
intensity

Number of utility model 
registration/sales (billion won) of 
the firm in each year

92574 0.113 5.063

Trademark_
intensity

Number of trademark 
registration/
sales (billion won) of the firm in 
each year

92574 0.083 2.408

Sales growth Sale(t)-sales(t-1)/sales(t-1) 90758 0.232 0.85

Investment Fixed assets(t)-fixed assets(t-1)/
sales(t-1)

86709 0.111 2.89

Advertisement 
ratio

Advertisement cost(t)/sales(t) 86709 0.011 0.05

R&D intensity R&D expenses(t)/sales(t) 60181 0.037 1.449

Employees Total number of employees of the 
year

92742 514 18586.9

Firm age Current year-foundation year 92742 15.04 12.26

Year dummy 1971-2010

Industry dummy 138 industry(4 digits)

Source:   Calculations using the authors’ database, which is also used in Kang et al. 
(2022)
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companies. Any sector-level variables are also constructed by taking 
the sum of firm-level data in each sector. We use the Eighth Korean 
Standard Industrial Classification (KSIC) to build a panel database with 
24 sectors classified by KSIC three-digit industry code.

Table 2 provides basic descriptive statistics of the key variables at 
the firm level, whereas correlations are provided in an Appendix Table. 
Registered IPR variables per year refer to the year they are granted. 
The key variables are trademark intensity, patent intensity and utility 
model intensity, which is defined as the number of each of these IPR 
forms divided by a firm’s sales revenue. The means of the intensity 
variable are all approximately 0.1 or at similar levels for the three 
IPR forms. When running a regression analysis, we use IPR intensity, 
following Greenhalgh and Rogers (2007). For instance, they use 
trademark intensity rather than simply the number of trademarks to 
reflect that large firms often have more trademarks than smaller firms. 
R&D intensity is 3.7% on average, which is reasonable. The advertising 
intensity or ratio of advertising expenditure to sales is 1.1% on average.

B. Regression Models  

To verify the effects of trademarks on each group over the period 
of four decades, this study runs regressions for both fixed effect and 
system GMM estimation, with one-year lagged variables, to examine 
the relationship between IPR forms and firm performance. To account 
for the time-dependent effects, a full set of year dummies is included, 
followed by a full set of industry dummies to capture industry-specific 
variations. Specific regression models are as follows.  
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where Performance is measured by sales growth ratei,t, Investment is 
defined as ∆Fixed Assetsi,t / salesi,t-1, The advertisement ratio is defined 
as advertisement costi,t-1 / salesi,t-1, and R&D intensity is defined as R&D 
intensityi,t-1 / salesi,t-1

Regressions are conducted in two steps. The first step is for 
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(1)

where Performance is measured by sales growth ratei,t, Investment is 
defined as ∆Fixed Assetsi,t / salesi,t-1, The advertisement ratio is defined 
as advertisement costi,t-1 / salesi,t-1, and R&D intensity is defined as R&D 
intensityi,t-1 / salesi,t-1

Regressions are conducted in two steps. The first step is for 
regressions over the full sample of firms in all sectors. The second 
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step separates the sample into two groups, the one for the trademark-
dominant group and the other for the patent-dominant group, to see if 
we can find any differences as hypothesized above. We take only those 
coefficients that show statistical significance in both fixed and GMM 
estimations as robust.

C. Results   

Table 3 presents the results for the whole sample, for the whole 
period and for each of the three subperiods. Three IPR forms, patents, 
utility models and trademarks, are shown to be significant in the 
whole period results. In the three subperiod results, both trademarks 
and utility models are shown to be significant in all three periods. 
Patents are insignificant in the first periods but become significant in 
the latter two periods. The insignificance of patents during the first 
periods is an exact replication of the same results in Kim et al. (2012), 
and it reflects the low level of technological capabilities of Korean firms. 
During this early period, Korean firms tend to file more utility models 
or trademarks, given their low level of technological capabilities. The 
utility model represents a minor level of technological innovation, 
whereas trademarks serve as an alternative way to express product 
differentiation other than patents, especially when the involved 
knowledge is tacit and thus cannot be filed as patents. In some cases, 
trademarks can be a way to express imitative innovation (Levitt 1966; 
Kim 1997).

Such effects of trademarks are more clearly shown in the results 
with the sample of firms belonging to the trademark-dominant group 
in Table 4A. The coefficient of trademark intensity is shown to be 
significant from the first period or the 1970s, whereas the coefficients 
of utility models and patents are not significant during the first two 
subperiods but become significant only in the third or last period. This 
situation implies that for this group of firms, trademarks had served 
as a useful device for firms at earlier stages of development with low 
levels of technology. With advancements in their technological level, 
these firms have become able to execute more technological innovations 
and to file more patents, which have finally become associated with 
firm growth in the last period or since the 2000s. The insignificance of 
trademarks during the last period can be interpreted as the diminishing 
marginal effect of additional trademarks given an increasing stock of 
trademarks over the periods.
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Now, Table 4B presents the results for the patent-dominant group. 
Now, in contrast to the results in Table 4A, during the first period, 
only the utility model affects firm growth positively and significantly, 
whereas patents start to have impacts from the second period and later, 
reflecting the enhanced level of a firm’s technological capabilities since 
the second period. These results and interpretations are consistent 
with Kim et al. (2012). In the meantime, trademark registration affects 
firm growth only in period 3. The significance of both patents and 
trademarks during the last period since the post-1997 Asian crisis 
implies that by that time, many firms had realized a transition to OBM 

Table 3
impacT of ipr reGisTraTion on firm performance in all secTors

Note:   t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Period and industry 
dummies are included, as well as a dummy for each of six ultra-large firms, 
such as Samsung, LG, Daewoo, POSCO, Hyundai, and Kia.
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based on their enhanced technological capabilities.
Overall, the results in Tables 3 and 4 are consistent with the 

theoretical reasoning and hypotheses discussed in the preceding 
section. The results in Table 4A for the trademark-dominant groups 
are consistent with the idea that trademarks can be an effective IPR 
strategy substituting patents for sectors and firms involving tacit 
knowledge or facing a low level of technological development at an 
earlier stage of development. In some comparisons, the results for Table 
4B for the patent-dominant group are consistent with the interpretation 
that firms in this group tended to focus initially on patent-driven 
technological development and thereby achieved upgrading to the OBM 
mode as their brand power increased over time.

Table 4a
impacT of Trademark reGisTraTion on firm performance  

in The paTenT-dominanT Group 

Note:   t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Period and industry 
dummies are included, as well as a dummy for each of six ultra-large firms, 
such as Samsung, LG, Daewoo, POSCO, Hyundai, and Kia.
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For some check on robustness, we have run additional regressions, 
and the results are reported in Appendix Table 2. The idea is to reflect 
the possible multicollinearity associated with a perception that patents 
and utility models are correlated, patents are correlated with R&D 
intensity, and trademarks are correlated with advertising intensity. 
Thus, in these additional regressions, we have removed the three 
variables of utility models, R&D intensity and advertising intensity. As 
shown, the results are basically consistent. In other words, trademarks 
are significant in both fixed effect and GMM estimations during the 
first two periods in the trademark-dominant group, whereas they are 
significant in both fixed effect and GMM estimations only during the 
third period in the patent-dominant group.

Table 4b
impacT of Trademark reGisTraTion on firm performance  

in The paTenT-dominanT Group 

21 

 

Table 5 

Impact of trademark registration on firm performance in the patent-dominant group 

 

Note: t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Period and industry dummies are included, as well as a 
dummy for each of six ultra-large firms, such as Samsung, LG, DAEWOO, POSCO, HYUNDAI, and KIA. 

 

  

VARIABLES FE SYS.GMM FE SYS.GMM FE SYS.GMM FE SYS.GMM

Sales Growth(t-1) -0.057*** -0.135* -0.178*** -0.449*** 0.002 -0.018 -0.079*** -0.115
(-18.306) (-1.702) (-4.322) (-2.605) (0.563) (-0.855) (-19.908) (-1.177)

Sales Growth(t-2) -0.008*** 0.031 -0.065** -0.062 -0.005** -0.002 -0.018*** -0.007
(-5.211) (0.943) (-2.314) (-0.824) (-2.173) (-0.260) (-8.589) (-0.189)

Patent intensity(t-1) 1.384*** 1.507*** -7.363 -2.610 0.209** 0.667*** 1.344*** 1.567***
(27.769) (4.243) (-1.361) (-0.844) (2.474) (2.710) (21.867) (3.485)

Utility_intensity(t-1) 0.141** 0.327** 3.633*** 1.609*** 0.165*** 0.723*** 0.158** 0.041*
(2.545) (2.424) (2.926) (2.760) (2.601) (3.37) (2.087) (1.721)

Trademark_intensity(t-1) 0.459*** 0.465 -0.270 -0.093 0.089 0.057 0.428*** 0.485***
(9.016) (1.521) (-0.225) (-0.173) (1.365) (0.971) (6.205) (2.549)

Investment(t-1) 0.001 -0.002 0.002 -0.002 0.002*** 0.001* -0.001 -0.004***
(0.982) (-1.630) (0.468) (-0.707) (5.521) (1.794) (-1.173) (-3.273)

Employees(t-1) -0.189*** -0.300*** -0.470*** -0.335* -0.129*** -0.198*** -0.244*** -0.371***
(-17.132) (-3.344) (-3.766) (-1.831) (-9.713) (-4.088) (-13.549) (-2.685)

Firm Age(t-1) -0.337*** -0.532** -0.233 -0.792 -0.254*** -0.369** -0.544*** -0.658
(-11.840) (-2.240) (-0.391) (-0.824) (-6.945) (-2.236) (-10.685) (-0.534)

Advertisement ratio(t-1) 0.047*** 0.076*** 0.250*** 0.184 0.020*** 0.021*** 0.050*** 0.086***
(11.868) (6.894) (4.349) (1.395) (4.962) (3.665) (9.000) (5.443)

R&D intensity(t-1) 0.003*** 0.005*** 0.014** 0.001 0.003*** 0.005*** 0.004*** 0.008***
(3.876) (4.072) (2.157) (0.235) (4.020) (4.506) (3.319) (3.024)

Constant 2.530*** 4.818** 1.498*** 3.339***
(25.725) (2.183) (12.557) (21.135)

Observations 40,768 35,512 880 564 8,899 7,123 26,139 21,408
R-squared 0.073 0.192 0.112 0.075
Hausman test 808.34 82.74 174.26 1010.23
AR(2) 0.159 0.382 0.913 0.278
Number of firms 4,334 3,982 308 229 1,711 1,231 4,132 3,725

All Period(1971-2010) Period 1(1971-1986) Period 2(1987-1997) Period 3(1998-2010)

Note:   t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Period and industry 
dummies are included, as well as a dummy for each of six ultra-large firms, 
such as Samsung, LG, DAEWOO, POSCO, HYUNDAI, and KIA. 
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V. Summary and Concluding Remarks  

This study attempts to verify the linkages between trademark 
registration and firm growth based on the different stages of 
development and two groups of sectors by using Korean firm data. 
By extending the identification of two groups (i.e., patent-dominant 
group vs. trademark-dominant group) of Kang et al. (2022), this study 
confirms the varying growth paths of firms in the two groups. In the 
trademark-dominant group, trademarks serve as a useful device for 
firm growth at an early stage of development, depicted by a low level 
of technology. Then, firms execute technological innovations to file 
more patents, which finally become associated with firm growth at a 
later period. In the patent-dominant group, utility models serve as a 
useful device for firm growth at the early stage of development, with 
technological advancements being prominent. Then, the sales growth of 
firms becomes positively associated with both patents and trademarks, 
the latter representing the effects of their brand power or completion of 
the transition to OBM.

Combined with the findings from recently reviewed literature, such 
as Lee et al. (2022) and Kim et al. (2012), an emerging notion is that 
different IPR types affect innovation and firm growth at different 
stages of economic development. In particular, at the early stage of 
development, firms’ sales growth is associated with utility models in the 
patent-driven path (Kim et al. 2012) and associated with trademarks in 
the trademark-driven group. In later stages, not only patents but also 
designs and brands become important, especially for firms targeting 
the global market. A key lesson for emerging or catching-up economies 
is that conventional patents are not the only form of IPRs effectively 
promoting innovation. At the early stage of development in certain 
sectors, other IPRs, such as trademarks and utility models, can be 
regarded as effective IPR forms to recognize and stimulate imitation 
and/or innovation. Successful completion in global markets eventually 
requires the combination of patents, brands, and designs. Therefore, 
innovation policy should be tailored not only toward different stages of 
development and capabilities but also toward sectoral heterogeneity.

(Submitted Oct 26 2022; Revised Jan 09 2023; Accepted Jan 11 2023)  
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Appendix

Table 1a
correlaTion of variable 1

Table 1b
correlaTion of variable 2  

Source:   Calculations using the authors’ database, which is also used in Kang et al. 
(2022)  
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Table 2a
robusTness check on The impacT of ipr reGisTraTion in Trademark-dominanT 
Group: resulTs WiThouT The variables of uTiliTy model, adverTisemenT raTio, 

and r&d inTensiTy  

VARIABLES FE SYS.GMM FE SYS.GMM FE SYS.GMM FE SYS.GMM

Sales Growth(t-1) -0.065*** -0.108 -0.185*** -0.253** 0.002 -0.019 -0.088*** -0.112
(-20.555) (-1.362) (-5.195) (-2.270) (0.575) (-0.826) (-21.901) (-1.113)

Sales Growth(t-2) -0.009*** 0.031 -0.073*** -0.030 -0.005** -0.000 -0.020*** -0.005
(-5.945) (0.983) (-2.897) (-0.706) (-2.420) (-0.021) (-9.743) (-0.137)

Patent intensity(t-1) 1.302*** 0.999*** -1.291 -1.900 0.314*** 0.276* 1.260*** 0.965**
(27.756) (3.420) (-0.289) (-0.909) (3.737) (1.658) (21.733) (2.530)

Trademark_intensity(t-1) 0.519*** 0.390 0.545 0.447 0.106** 0.076 0.528*** 0.424*
(10.186) (1.350) (0.609) (0.972) (2.083) (1.601) (7.691) (1.650)

Investment(t-1) 0.001* -0.002 0.003 0.002 0.003*** 0.001** -0.001 -0.003***
(1.654) (-1.540) (0.774) (0.519) (6.414) (2.342) (-0.931) (-2.587)

Employees(t-1) -0.176*** -0.260*** -0.250*** -0.202 -0.114*** -0.189*** -0.230*** -0.305***
(-16.655) (-3.422) (-3.515) (-1.355) (-8.804) (-4.061) (-13.320) (-2.619)

Firm Age(t-1) -0.429*** -0.548** -0.090 -0.891 -0.257*** -0.399** -0.728*** -0.916
(-15.510) (-2.382) (-0.247) (-1.109) (-7.110) (-2.577) (-14.864) (-0.824)

Constant 2.348*** 0.829 1.244*** 3.363***
(26.387) (0.522) (10.996) (23.244)

Observations 44,716 40,105 1,106 786 9,214 7,439 29,195 24,853
R-squared 0.066 0.108 0.103 0.069
Hausman test 937.91 62.88 139.2 1200.74
AR(2) 0.075 0.376 0.54 0.255
Number of firms 4,481 4,192 320 235 1,754 1,269 4,299 3,970

Entire Period (1971-2010) Period 1(1971-1986) Period 2(1987-1998) Period 3(1999-2010)

Note:   t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Period and industry 
dummies are included, as well as a dummy for each of six ultra-large firms, 
such as Samsung, LG, Daewoo, POSCO, Hyundai, and Kia.  
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Table 2b
robusTness check on The impacT of ipr reGisTraTion in Trademark-dominanT 
Group: resulTs WiThouT The variables of uTiliTy model, adverTisemenT raTio, 

and r&d inTensiTy

Note:   t-statistics in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Period and industry 
dummies are included, as well as a dummy for each of six ultra-large firms, 
such as Samsung, LG, Daewoo, POSCO, Hyundai, and Kia.
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