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Abstract
Under the impact of business trend and internationalization, the rapid growth
of patent applications reveals national emphasis on intellectual property. When
biomedical Industry concentrates on core competency and largely outsources parts
of production, patents allow biomedical Industry keeping the technological value
that biomedical Industry largely applies for patents to manifest the innovative
technology. Taking biomedical Industry as the research object, 50 listed biomedical
companies in Chinese medicine database are selected for this study. Based on
the database and assisted with Market Observation Post System, the business
data of such 50 biomedical companies are searched. According to the results,
suggestions are further proposed, expecting to help biomedical Industry promote
the proﬁtability when devoting to patent application and planning.
Keywords: biomedical industry, patent right, innovation diversity, business
performance.

Introduction
The impact of aging and reverse age, rising health awareness, and approach of AI
era enhances the world constantly changing the appearance of health care industry
through technology. The boom of high-tech industry reveals that the development
of health care industry should present prospect. Under the impact of business trend
and internationalization, the rapid growth of patent applications reveals national
emphasis on intellectual property. A lot of domestic enterprises, after the news of
foreign infringement litigation of famous biomedical companies, start to protect
the intangible assets and protect the technological rights with patents. A patent is
an asset as well as a business tool. Being in the knowledge competition era, the
acquisition and management of patent is extremely important in the innovation
management of an enterprise. Business managers have to understand that high
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value-added intangible assets, in addition to equipment, labor, and land, has
become a critical success factor in the market. A patent protects the technological
innovation of an enterprise, which is closely related to the innovation strategy.
When investing in research and development, an enterprise has to consider market
and technology uncertainties; however, new technology would result in new
markets and proﬁt-making opportunities. In this case, an enterprise would face
choices of continuously cultivating the technology development of the same
type to strengthen the technology power in the ﬁeld or diversifying research and
development types in order not to miss the opportunity for new markets.
When biomedical Industry focuses on core competency and largely outsources
parts of production, patents allow biomedical Industry keeping the technological
value to make royalty by authorization as well as establish the mainstream design
standards by cross-authorization with other companies. The applied strategies
are broad that biomedical Industry largely applies for patents to manifest the
innovative technology. Actually, both the application and maintenance of patents
are territorial that biomedical Industry with more applications and application
countries would consume more money and labor. The application and planning
of patent is simply a tactic; to enhance various proﬁt goals with patent strategies
is indeed the primary objective of patent value. After all, the ultimate predicted
value of patents is to make proﬁts and pursue proﬁts. The application of patent
strategies is simply the tactic to achieve the goal. It would be a losing business
when an owner invests in money and resources to apply for patents, but could
not commercialize or authorize such patents. To prevent the technology from
being rapidly imitated and weakening the proﬁts, some managers do not show
high willingness of application. In this case, the correlation between patent right
and business performance is discussed in this study. The eﬀects of patent right
and innovation diversity on business performance are therefore discussed in this
study, expecting to help biomedical Industry promote the proﬁts when devoting
to patent application and planning.

Literature review
Patent right
Chen et al. (2016) stated that patent act was formulated to encourage, protect, and
utilize the creations of invention to promote industrial development. Kusnadi et al.
(2016) classiﬁed patent into invention, utility model, and design. Invention patent
referred to new technology with creativity and practicality; utility model patent
referred to new programs of suitable product shape, structure, or the combination;
and, design patent referred to the appearance of product shape, pattern, and color
suitable for the design of industrial production. Wickham & Grolemund (2016)
explained patent right as the right granting the inventor’ technology, after going
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through the written application and passing the examination. Relevant industries
and academics could understand the technology content through public written
disclosure, and the invention information allowed others promoting creativity and
innovation. On the other hand, the law granted patent protection and exclusion
right that the invention could not be commercially produced, used, oﬀered for
sale, sold, or imported without the agreement of the patentee. Baumann & Kritikos
(2016) pointed out patent as a type of intangible asset being more easily quantiﬁed;
patent index could be used for evaluating the intangible asset value of an enterprise
and further evaluating the strength and value as well as the objective reference
for technology transfer. Malik & Makhdoom (2016) mentioned that the statistical
indicator of patent was often used for measuring the patent performance of an
enterprise. It could be roughly classiﬁed into 1.quantitative index, measured with
the quantity of patents, e.g. number of patents and patent growth rate, to reﬂect
“the quantity of technology”, and 2.qualitative index, calculated by patent citing,
e.g. citation index and technology life cycle, to ﬁnd out the importance of the
technology and reﬂect the “quality of technology’.
Referring to Lee & Chu (2017), it is further proposed in this study that the
number of patents in foreign oﬃcial patent management authority and the times
cited could be the indicators of the patent value of an organization. Unfortunately,
domestic intellectual property bureau does not provide the retrieval function of
times cited. For this reason, merely the number of patents is used as the indicator
of patent performance in this study, which is divided into short-term immediate
performance and long-term accumulation.

Innovation diversity
Xu & Jin (2016) deﬁned innovation as a ﬁrm adopting new production programs
or production methods being able to change the production possibility. Gupta,
Banerjee, & Onur (2017) regarded “invention” ﬁrst and then “innovation” that
invention and innovation were considered distinct. Invention was the discovery
of new tools or new methods, while innovation was the application of new tools
or new methods. Xu, Xia, & Li (2017) deﬁned innovation as the generation,
acceptance, and practice of new ideas, new processes, and new products or service.
Diversiﬁcation and specialization were considered the important roles in the
creation and expansion of knowledge. A specialized economic system referred to
a specialized industry, while a diversiﬁed economic system generally appeared in
cross departments. In other words, Bouaziz (2016) considered that specialization
could assist in the internal knowledge dissemination in the industry. Lome,
Heggeseth, & Moen (2016) believed that the spill-over eﬀect of diversiﬁcation and
innovation could oﬀer more varieties of labor division, larger economic capability,
and diverse products and service. Neumayer & Plumper (2017) indicated that
the future development of an enterprise depended on the current behavior, and
current organizational routines, along with time, would aﬀect the evolution of
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the enterprise. The advance of technology could be regarded as the evolution
process; the advance of technology was formed by the constant improvement of
technology and the accumulation of diverse development. Kalelkar (2016) pointed
out the same condition in the innovation activity of enterprises. To reinforce
the organization, an enterprise had to continuously invest in and master the
original technology and constantly develop relevant technology to protect the core
technology with patent wall. Nevertheless, in consideration of the replace speed
in the market and to avoid the emergence of new technology not being able to
immediately respond or invest in the technology development with larger potential
in a diﬀerent market, an enterprise should develop towards diversiﬁcation. It was
the dilemma of innovation.
Referring to the viewpoint of Wang, Wei, & Song (2017), the technology
combination and management resource allocation of an enterprise could be realized
by the technology standard on the patent combination. Accordingly, innovation
concentration and related diversity are used for measuring innovation diversity
in this study.

Business performance
Lin et al. (2016) mentioned that diﬀerent performance goals were used in
general experimental research, due to diﬀerent organization structure and goals
of industries. Yu & Hong (2016) indicated that research on business management
generally focused on business performance; therefore, ﬁnding out signiﬁcant factors
in business performance and providing message for managers making strategies
were the objectives of business research. Duran et al. (2016) pointed out business
performance as the performance of business activity, which contained the creation
of operating revenue, control of cost and expense, and presentation of proﬁts. Zhong
& Gao (2017) indicated that groups and organizations with diﬀerent needs would
have distinct standards for business performance; performance evaluation allowed
understanding the resource operation result in the past to guide the future business
strategy and resource allocation direction of the organization. Johnston & Nowland
(2017) considered that ﬁnancial performance and marketing performance were
generally used for representing the business performance of a company, including
rate of return, return on sales, pre-tax income, sales, and sales growth rate in
ﬁnancial performance as well as market share in marketing performance. Orlitzky,
Schmidt, & Rynes (2016) further pointed out the measurement of performance with
non-ﬁnancial methods and sliced time for business performance; the short-term
goal should take the value of shareholders into account, and the long-term goal
aimed to balance the long-term sustainable development and survival.
Referring to Ding et al. (2017), two indicators are used for measuring business
performance in this study: (1) Gross proﬁt: deducting cost of sales from revenue.
Cost of sales is the direct cost of product sales or labor provision, but does not
cover indirect expenses of rent, utility bill, advertising cost, and R&D expense;
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(2) Operating revenue: various incomes of an enterprise acquired from product
sales or labor provision. Operating revenue is the income before deducting any
costs and expenses.

Methodology
Research hypothesis
Wang, Wei, & Song (2016) stated that technological capability was often
regarded as the major factor in business performance in biotechnology industry.
Raﬁq et al. (2016) referred technological capability as all activities transferring
speciﬁc invested resources into production goal and could be developed with
unique methods, designed new products and processes, and upgraded knowledge,
i.e. transferring knowledge into design and creation to achieve the expected eﬀect.
Grimpe et al. (2017) pointed out the establishment of technological capability as
the accumulation process, through the innovation, accumulation, and utilization
of the enterprise to promote the competitiveness and further aﬀect the business
performance. Lin et al. (2016) evaluated the innovation and technological capability
of an enterprise with patent activity and regarded it as a part of core resource.
Ruiqi et al. (2017) also considered that business performance could be evaluated
by patent performance. Ding et al. (2017) proposed that common measurement
of patent performance contained number of patent and times cited. The following
hypothesis is then proposed in this study.
H1: Patent right reveals signiﬁcant eﬀects on business performance.
Shin et al. (2017) proposed that the specialization of technological activity
could assist in the promotion and expansion of the technology in the industry.
From the literature review, based on the viewpoints of RBV and evolutionary
economics, an enterprise could enhance the rich basis of research and development
ability or present deep pocket advantage in the accumulation of innovation activity
to intertemporally spread the market monopoly. Guldiken & Darendeli (2016)
revealed that the core competency (specialized technology) of an enterprise should
be constantly accumulated to enhance the competitiveness of the enterprise in the
process. Xu, Xia, & Li (2017) regarded the advance of organizational technology
as an evolution process; when past technology could be improved or diversely
developed, an enterprise could form the future technology through the accumulation
of technology. Lee & Chu (2017) considered that an enterprise, when facing
broader market opportunities, would research and develop new technology with the
viewpoint of investment combination to avoid loss of opportunities. Nonetheless,
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an enterprise, in the research and development of investment combination, tended
to the development related to current technology, based on niche technology, in
order to reinforce and reconstruct core competency. Accordingly, the following
hypotheses are proposed in this study.
H2: Innovation diversity appears remarkable eﬀects on business performance.
H3: Patent right and innovation diversity show notable eﬀects on the promotion
of business performance.

Research object and research design
The relationship among patent performance, innovation diversity, and business
performance is discussed in this study that the selected industry must present certain
degree of patent quantity. Apparently, biomedical Industry show outstanding patent
applications in past ﬁve years. Especially, patents reveal extreme importance on the
industry requiring advance advantage. Biomedical Industry therefore is selected
as the research object. By searching listed biomedical companies from Chinese
medicine database, 50 companies are selected as the research object. Based on the
database and assisted with Market Observation Post System, the business data of
such companies are searched.

Analysis method
Analysis of variance is applied in this study to discuss the eﬀect of patent
right on business performance and the eﬀect of innovation diversity on business
performance as well as understand the eﬀect of matching patent right with
innovation diversity on business performance.

Results and discussion
Variance analysis of patent right on business performance
According to analysis of variance to discuss the diﬀerence of patent right
in gross proﬁt and operating revenue, Table 1, short-term immediate and longterm accumulation presents remarkable diﬀerence in gross proﬁt; long-term
accumulation shows higher gross proﬁt than short-term immediate. Short-term
immediate and long-term accumulation reveals notable diﬀerence in operating
revenue; short-term immediate appears higher operating revenue than long-term
accumulation. H1 is therefore supported.
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Table 1. Variance analysis of patent right
variable
patent right

F

P

Scheﬀe post hoc

gross proﬁt

12.165

0.000**

long-term>short-term

opera ng
revenue

17.423

0.000**

short-term>long-term

* stands for p<0.05, ** stands for p<0.01

Variance analysis of innovation diversity on business performance
According to analysis of variance to discuss the diﬀerence of innovation
diversity in gross proﬁt and operating revenue, Table 2, innovation concentration
and related diversity show signiﬁcant diﬀerence in gross proﬁt; related diversity
reveals higher gross proﬁt than innovation concentration. Innovation concentration
and related diversity appear remarkable diﬀerence in operating revenue;
innovation concentration presents higher operating revenue than related diversity.
Consequently, H2 is supported.
Table 2. Variance analysis of innovation diversity teaching
variable
gross proﬁt
innova on
diversity

opera ng
revenue

F

P

Scheﬀe post hoc

21.836

0.000**

related diversity >
innova on concentra on

32.451

0.000**

innova on concentra on >
related diversity

* stands for p<0.05, ** stands for p<0.01

Eﬀect analysis of patent right and innovation diversity
According to analysis of variance to discuss the diﬀerence of patent right act
and innovation diversity in business performance, the interaction between patent
right and innovation diversity is further discussed with two-way analysis of
variance to test the promotion of innovation diversity. Table 3 reveals the highest
gross proﬁt of long-term accumulation and related diversity, while the highest
operating revenue appears on short-term immediate and innovation concentration.
As a result, H3 is supported.
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Table 3. Variance analysis of patent right integrated innovation diversity on business
performance
variable

gross proﬁt

opera ng revenue

P

Scheﬀe post
hoc

0.000**

innova on
diversity
patent
right*
innova on
diversity

F
patent
right

F

P

Scheﬀe post hoc

long-term>
short-term

0.000**

short-term>
long-term

0.000**

related
diversity>
innova on
concentra on

0.000**

innova on
concentra on>
related diversity

0.000**

11>12>21>22

0.000**

22>21>12>11

* stands for p<0.05, ** stands for p<0.01

Conclusion
The research results show that R&D and technological capability are regarded
as the core resources of an enterprise in biomedical Industry, which could be
accumulated to create the competitive advantage and further promote business
performance. Quantity of patent reveals positive eﬀects on business performance
of biomedical Industry that quantity of patent could eﬀectively enhance the output
value. In this case, biomedical Industry should particularly pay attention to the
management and distribution of patents and acquire advance technology for the
competitive advantage in the industrial environment with emerging and evolving
industrial technology. In regard to the higher eﬀect of long-term accumulation patent
than short-term patent, patents should present the characteristic of intertemporal
spread. In this case, biomedical Industry might not have immediate eﬀectiveness
in short term, but should constantly accumulate core technology to construct
competitive advantage. The performance of biomedical businesses pursuing
the related diversity development of innovation activity shows better business
performance than those without related diversity. For this reason, biomedical
Industry, when preceding R&D activity, should focus on specialized technology.
However, the speciﬁc implementation of the eﬀect of core technology relies on
the match of the rest production activity. What is more, although diversiﬁcation
might result in declining business performance due to resource decentralization,
when biomedical Industry selecting innovation activity due to market, technology
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uncertainties and industrial characteristics, related diversity ﬁrms pursuing
innovation activity should outperform those without related diversity in long
term. As a consequence, biomedical Industry should focus on reinforcing and
reconstructing core technology.

Recommendations
According to the research conclusion, the following suggestions are proposed
in this study.
– The application of patents should consider the business strategies, distribution
resources, product funds, and ﬁnancial plans of biomedical Industry to make
the ﬁnal decision. In regard to the countries for the application, an innovative
enterprise has to consider the resource and patent distribution strategic plan
matching the middle- and long-term sales plan.
– Enterprises in biomedical Industry basically would follow the location of industrial chain to apply for patents. Overall speaking, there is not an enterprise
completely cover the vertical integration of upstream, mid-stream, and downstream. However, strategic alliances allow biomedical Industry more rapidly
distribute the industrial chain.
– Biomedical Industry should synchronize the future planning so as to match the
patent application and technological development. That is, when a technology
is predicted to boom in the market 10 years later, the technology should be
researched now, the market survey is re-examined ﬁve years later, and then the
patent application is prepared.
– In a company with constant promotion of patent right, the correlation between
patent right and the biomedical company should be realized in the organizational structure. In other words, the concept should link internal organization
of the biomedical company and the idea of patent right is placed on top of the
organization level. In this case, talent search, personnel allocation, technology
R&D and product development strategies, estimation of investment in patent
right, joint venture and merger with other biomedical companies, authorization
activity, and litigation planning could correspond to human resource department, R&D department, product development department, ﬁnance department,
and legal aﬀairs department of the biomedical company for overall patent right
strategic planning.
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