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KNOWLEDGE TRANSFER FROM UNIVERSITIES TO INDUSTRY
THROUGH UNIVERSITY TECHNOLOGY TRANSFER OFFICES

Introduction. This paper focuses on knowledge generation and the way in which it is transferred from universities to
industry. Most well reputed universities have several departments and university-run enterprises that engage in research.
The purpose of these research units is to help universities provide breakthrough innovation through the generation of new
knowledge.

Problem Statement. For this we chose to study China's University Technology Transfer Offices (UTTOs) to gather
concrete evidence of university knowledge generation for commercial use in industry. The objective of this study is get in-
depth information about the role of UTTOs in the transfer of such knowledge.

Purpose. The generation of new knowledge contributes to the field of science and technology; in turn, industry can use
this knowledge to produce new innovative products or improve existing ones. This study aims to identify the process of
knowledge transfer from universities to industry in China.

Materials and Methods. Our study was carried out as a qualitative case study in the Anhui province of China. Data
was mainly collected through semi-structured interviews with technology transfer experts working in technology transfer
offices. Collected data were analyzed using a knowledge transfer model with six phases: 1) awareness, 2) acquisition,
3) transformation, 4) association, 5) application, and 6) feedback.

Results. In China, universities and their research groups dominate in the generation and commercialization of research
results, with UTTOs acting as technology bridges between the two parties, as well as providing legal and business
services.

Conclusions. This paper contributes by offering a detailed description of the knowledge transfer process and specifically
the role and activities of UTTOs. This research also helps Chinese and international researchers currently carrying out
research on the technology transfer process in China.

Keywords: Knowledge transfer, technology transfer, process, university, industry, China.

INTRODUCTION

The existing literature and current economic
trends have demonstrated that knowledge gene-
ration and its transfer from universities to in-
dustry has been gathering global attention. These
trends dynamically change the role played by uni-
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versities [1], which have become the backbone of
government policies. As well as education and
training, universities are also engaged in social,
economic, research and development activities
[2]. Most well-reputed universities have several
departments involved in research as well as uni-
versity-run enterprises [3]. The purpose of these
research units is to help universities engage in
breakthrough innovation through the generation
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of new knowledge. Such knowledge helps indust-
ry to produce new innovative products or impro-
ve existing ones. Advancement in technology also
changes the role of universities. High ranking
universities in the world have established their
own university knowledge/ technology transfer
offices (UTTOs). In China, the central govern-
ment has set up the State Intellectual Property
Oftfice (SIPO), together with provincial intellec-
tual property offices for the implementation of
national and regional intellectual property rights
(IPR) policies and guidelines at city level. Cur-
rently, intellectual property offices operate in thir-
ty regions, including Anhui [4]. The purpose of
intellectual property offices is to issue and imp-
lement intellectual property rights (IPR) gui-
delines to technology transfer offices (TTO) to
protect the IPR of individuals or research group
members and their generated research results.
Thus, universities and government have become
the innovation hub of national and regional in-
novation policies aimed at supporting industry.
Governments in both developed and develo-
ping countries around the world, especially in
China, have put a great deal of effort into reform-
ing their national and regional innovation and
economic policies. They have also allocated huge
financial resources to identify local requirements
and capabilities. To fulfil their innovation requi-
rements, universities and industry need to inter-
act to adopt and implement new technologies |5,
6]. For the last three decades, Chinese govern-
ment policies, in particular, have focused on eco-
nomic development. Over this period, the Chi-
nese national GDP has dramatically increased
and technology has progressed. Technology trans-
fer has also become an integral part of govern-
ment research and development policies. These
policies provide a platform for interaction betwe-
en university research groups and industry. They
help to identify and share requirements for the
generation and transfer of knowledge for com-
mercial use in industry [7, 8]. In China, UTTOs
allow universities and their research groups to
engage in negotiations for patent licensing, and

also to transfer the ownership of commercialized
knowledge. Intellectual property offices run by
provincial governments help universities and
their research groups to understand the require-
ments of industry and also to support the com-
mercialization process [9]. These offices, together
with UTTO activities, serve the research commu-
nity, handle intellectual property, and establish
links between the producers of commercialized
knowledge and those who receive that knowled-
ge [10]. The main driver for provincial govern-
ments, their intellectual property offices and
UTTOs is to accelerate new technologies and en-
hance social, economic and research activities
[11]. The key role of UTTOs is to try to engage
university research groups in the generation of
new knowledge and the negotiation of intellec-
tual property rights (IPR) and patents before
commercialization takes place. In the main, to get
funding, public sector universities and their re-
search groups collaborate with local, provincial
and central government and industry in China.
They do so to produce new knowledge, which the
government can use to reform national and re-
gional innovation policies and support industry
in terms of greater productivity and profitability.

Government literature states that the city of
Hefei in Anhui province is a knowledge-based in-
novation city. It is also an emerging high-tech
industrial development region. Hefei is home to
59 higher education institutes and approxima-
tely 34 industries, which produce a wide range of
products. Of these, eight are from the high-tech
sector and are large producers of good repute, not
only within the region, but also nationally and
internationally. They are renowned for the wide
range and quality of their products. Economic
growth trends in Hefei show that in the second
half of the last decade, GDP increased by 15.5%.
This increase was the result of research, innova-
tion, and industrial development. In Hefei’s eco-
nomic development area, there are now over 100
new high-tech firms. Furthermore, statistics to-
day show a 24% increase in new high-tech firms
compared with 2015. Such economic growth fi-
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gures rank Hefei in 12" position out of 20 cities
in the world. In terms of the number of patent
applications and approvals made, Hefei ranks the
highest of all the cities in Anhui province. Fur-
thermore, Anhui is among the top five provinces
in China in terms of effective utilization of uni-
versity resources to generate new knowledge.
Such knowledge helps local industry to benefit
from regional economic growth. Both universi-
ties and industry can also actively participate in
the generation and commercialization process
[12, 13].

Many studies have already been conducted on
knowledge generation and transfer. These have
focused on the source and state of knowledge but
not on the processes of knowledge generation and
transfer to other organizations for innovation and
commercial purposes [14, 15]. Thus, our motiva-
tion for this study was to identify the process of
knowledge transfer from university to the indust-
ry. For this reason, we chose to study UTTOs in
order to acquire concrete evidence of university
knowledge generation for commercial use in in-
dustry and to get in-depth information about the
role of UTTOs in the transfer of knowledge from
university research groups to industry.

This paper is the third in a series that examines
the knowledge transfer process from universities
to industry. The first paper discussed university-
government collaboration for the generation of
new knowledge for use in industry, whilst the
second discussed industrial strategies to acquire
commercialized knowledge from universities. In
this study, our focus is on the practical experi-
ences of technology transfer experts, because they
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are involved in each and every step of the process,
right through to the application of knowledge by
industry. To this end, we chose to ask the follo-
wing research question:
What are the routine procedures used by
UTTOs to engage in the transfer of knowledge
Jrom university research groups to industry for
commercial use?

THEORETICAL FRAME
OF REFERENCE

Since the 1950s, university and industry colla-
boration has been the subject of attention in Chi-
na. The purpose of such collaboration has been to
provide a platform on which universities, indust-
ry and government can generate and transfer
knowledge (see Fig. 1). In terms of the triple he-
lix, the role of universities is to create knowledge,
which is then acquired by industry. The Chinese
government acts as a facilitator or bridge between
universities and industry. Triple helix collabora-
tion between the stakeholders is thus based on
knowledge transfer, research and development,
technical services and joint ventures [16—18].

In industry, the concept of knowledge comes
from the development of innovation and compe-
titive advantage. Knowledge is either tacit or ex-
plicit. Tacit knowledge is intangible, whilst ex-
plicit knowledge is tangible. Although both types
of knowledge are different in nature, they provide
a foundation for continuous interaction between
each other [19, 20]. Knowledge is generated by
two different methods: 1) ‘Mode 1” knowledge is
produced by independent universities without
collaboration or interaction with other institu-
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tions, and 2) ‘Mode 2" knowledge is produced
with collaboration between universities, industry
and government. Here, interdisciplinary research
groups or teams collaborate for a specific period
of time to solve specific real world problems [21].
The generation of new knowledge and its suc-
cessful transfer contributes to production and
profits [22]. The transfer of knowledge is a pro-
cess that is based on a list of sub-processes that
start with awareness and finish with the applica-
tion of knowledge. The list of sub-processes is dy-
namic and fluid [21]. The role of local govern-
ment and university intellectual property (IP)
offices is to assist the research community, handle
IP rights and provide a platform on which uni-
versities can form links in order to create com-
mercialized knowledge [10, 24].

Provincial based government IP offices pro-
vide guidance to universities and industry, sup-
porting them in their efforts to acquire, com-
mercialize, transfer and implement knowledge
without the infringement of local and foreign IP
rights [25]. In China, UTTOs are responsible for
identifying the results of scientific research and
any commercial interests, as well as strategies for
their application [26]. Different channels are used
to help knowledge transfer, including licensing,
foreign direct investment, trade in goods and ser-
vices, and the movement of personnel [27].

In China, the role of universities and their re-
search groups is to conduct research activities
aimed at creating and commercializing knowled-
ge, along with offering basic education training,
They also seek to encourage local and national
industries in their acquisition of research know-
ledge. Such research can help them develop in-
novative products and may give them a competi-
tive advantage [28, 29]. Industry is a key user of
external knowledge. Demands for such know-
ledge have their foundation in the fulfilment of
internal product requirements and processes.
Limited resources, manpower and time can slow
down the development of new products; thus, in-
dustry relies on external resources (such as those
offered by universities) to acquire new know-

ledge so that they can fulfil their requirements for
developing innovative or improved products [30].
For universities, the purpose of collaboration is
to gain more funding, whilst for industry, the aim
is to achieve a competitive advantage. Both uni-
versities and industry have mutual benefits, na-
mely to improve their infrastructure, techniques
and reputation [31]. The role of knowledge trans-
fer is to enhance the capabilities of universities
and industry. Universities also have internal rules
and procedures for the commercialization of aca-
demic research [32]. UTTOs help to connect
both universities and industry through face-to-
face communication to: exchange ideas, promote
cooperation, and facilitate the transfer of know-
ledge. Universities have the relevant knowledge
and industry has the capacity to absorb that
knowledge [32—34].

METHODOLOGY
General research background

We chose to use a qualitative case study ap-
proach so that we could study knowledge and
technology transfer in a natural setting and thus
gain a more in-depth understanding of the rou-
tine procedures involved [35, 36]. Qualitative re-
search enables academics to participate in on-site
communication with interviewees and systema-
tically gather interpreted data through face-to-
face formal or informal dialogues [37—40]. We
chose to conduct semi-structured, face-to-face
interviews with technology transfer experts from
UTTOs involved in routine knowledge transfer
procedures.

Sample of research

The sample selection strategy for our study
was purposeful sampling. This is an efficient ap-
proach which helps research scholars to select the
most productive samples and gather data that is
relevant to the research topic [40]. To this end,
we were granted permission to conduct inter-
views by the necessary authorities. We then con-
ducted thirty-five interviews with experts in
UTTOs who have the relevant skills and experi-
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ence of applying generated knowledge and the
transfer process.

Designed questionnaires

We designed a list of interview questions based
on knowledge transfer — a process model Liyanage
et al. [41] (see Fig. 2). Questions were related to
awareness, acquisition, transformation, associa-
tion, and the application of generated knowledge
from universities to industry. We also asked ques-
tions related to feedback from universities and
industry after the transfer of generated know-
ledge by UTTOs.

In the main, a case study approach tends to fo-
cus on the “how” and “why” in interview ques-
tions [36]. Our interview questions allowed us to
explore the process of knowledge identification
in patent licensing (through university research
groups) as well as the application of knowledge in
industry.

Data Analysis, validity and reliability

Face-to-face, semi-structured interviews with
technology transfer experts were recorded and
transcribed into verbatim text and then analyzed
using a knowledge transfer model, i.e., a process
model [41] (see Fig. 2). According to Liyanage et
al. [41, 42], knowledge transfer is based on six co-
re phases: 1) Awareness, 2) Acquisition, 3) Trans-
Jormation, 4) Association, 5) Application, and
6) Feedback. Similarities between Chinese and
Western technology transfer offices and their
processes are based on the return on invention in-
vestment, IP protection, knowledge generation,
evaluation, and the transfer of knowledge for
commercial purposes [14]. The first step in know-
ledge transfer is “awareness”, whereby appropriate
knowledge is identified. The “acquisition” phase
follows, where a receiving organization (indust-
ry) has the capabilities to identify their internal
requirements but first needs to acquire generated
knowledge from external sources. To fulfil their
needs, both the source of knowledge (universi-
ties) and the receiver (industry) must be willing
to share and absorb knowledge. The “transforma-
tion” process helps producers (i.e., universities
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Fig. 2. Conceptual framework [41]

and their research groups) to convert their know-
ledge into a form that can be used by receiving
organizations to produce or improve on existing
knowledge and enhance capabilities. For this,
university research groups must submit their ap-
plication along with research results to UTTOs
in order to acquire intellectual property rights
(IPR) in the form of patents from government IP
departments. After being granted a patent or IPR,
university research groups can then transfer
their generated results to industry. “Association”
facilitates receivers (i.e., industry) to identify the
key benefits of commercialized knowledge gene-
rated by external sources so that they can imple-
ment it in their existing system, fulfil their inter-
nal requirements and enhance their capabilities.
The “application” process enables industry to im-
plement and use knowledge to improve existing
products or produce new ones and enhance their
development capabilities. Afterwards, the recei-
vers (industry) give feedback about their experi-
ence of technology transfer, the link between uni-
versities and industry and any benefits accrued
are maintained (see Fig. 2).

To ensure the validity and reliability of col-
lected data, it is important to review the existing
literature and carry out interviews. These sources
of data help to avoid research errors as well as
bias [43]. Thus, we used transcribed recorded in-
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terviews and also online data featured on national
and provincial government IP websites such as
(www.sipo.gov.cn and www.ahipo.gov.cn). These
websites gave us both government policies and
annual reports related to IP rights.

RESULTS

For our qualitative case study, we conducted
semi-structured, face-to-face interviews with
thirty-five individual technology transfer ex-
perts, including Directors and Managers from
UTTOs located in the capital city of Anhui pro-
vince between the start of April the middle of Au-
gust 2017. Each interview lasted for less than one
hour. During the interviews, we asked different
questions related to awareness, knowledge acqui-
sition, transformation, and association, as well as
the application of knowledge and feedback. Our
questions were in line with those put forward by
Liyanage et al. [41].

Below, we describe six different categories. We
begin each category with a definition, followed
by quotes from interviewees and a more in-depth
explanation (see Fig. 3). We finish each section
with a summary.

Awareness

The knowledge transfer process begins with
awareness. Source organizations initiate the know-
ledge transfer process for receiving organizations
“by identifying new research fields, including aca-
demic research trends, and industrial requirements
in their respective region”. To do this, academics
and their research groups “attend local and inter-
national academic research conferences, sympo-
siums, government and official industrial meetings,
and read and publish research articles”. To “identi-
[y the worth of university scientific research results
and search potential users”, UTTOs analyzes their
“appropriateness and market value”. Newly gene-
rated knowledge can only be protected by TPR
law in the form of patent licensing. For patent li-
censing, “university research groups must visit
UTTOs with a new idea such as scientific research
topic or scientific research results”. They discuss
with “TTO experts the appropriateness and its mar-

ket value”. According to TTO experts, “before the
start of any patent application process, new ideas
or research results are analyzed to determine whe-
ther or not they are innovative and original’. Ex-
perts in UTTOs involved check the “market value
in term of cost and profit and also suitable users”.
After discussion with the university, “TTO experts
prepare a business plan for a patent license and
technology transfer’. University research groups
“only focus on the scientific research and their re-
sults”; thus, they are not familiar with “business
development plans and legal processes such as in-
tellectual property law and technology transfer’.
UTTO offices have teams of experts with “prac-
tical skills, as well as experience related to business
and law”. They are already in regular contact
with local government and industry in their re-
spective region and, consequently, are aware of
industrial requirements and the latest market
trends for technology, as well as government poli-
cies. In the main, TTO experts “gain an aware-
ness of newly generated knowledge through of ficial
meetings, seminars, and forums with university
professors”. They also identify requirements by at-
tending relevant “meetings, activities, seminars, and
Jforums arranged by government and industry”. The-
se kinds of activities provide a platform on which
UTTOs can identify industrial requirements,
university-generated research results, government
policies related to economic and law. They can
also build relationships with all stakeholders such
as universities, industry and government.

Acquisition

During the acquisition process, industry (i.e.,
the receiving organization) first identifies their
internal requirements through “their short- and
long-term business development plan, problem iden-
tification during product development, and know-
ledge of customer requirements and market tech-
nology trends”. Once identified, industry can fulfil
these internal requirements by adopting inno-
vative product development using external sour-
ces such as universities. Industry then contacts
UTTOs to help them source external knowledge
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from such organizations as universities. In this
way, by seeking a reliable, suitable and long term
partnership with universities, industry can ac-
quire new knowledge for the development of new
or existing products with minimal effort and re-
sources. Industry and UTTOs “maintain contact
through emails, telephonic calls, and meetings”. In-
dustrial experts also seek “information about uni-
versity experts and their fields of expertise, study
research results in published papers and ongoing re-
search projects, and identify skilled research teams
through university websites, academic journals and
published conference papers, and government-ar-
ranged official forums and expos”. UTTOs have
their own links with “academics in universities
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and research groups through academic meetings
and activities”, giving them access to information
about their ongoing research and latest results.
UTTOs arrange “meetings and invite both univer-
sity research groups and industry representatives
to share their requirements and results with each
other”. Successful negotiations between both par-
ties (universities and industry), “result in the sig-
ning of contracts or agreements for the acquisition
and transfer of generated knowledge from produ-
cers (universities) to receivers (industry)”.

Transformation

The transformation process begins after the ac-
quisition process, and helps producers (universi-
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ties) to convert their research results into a use-
ful form. For example, as part of this process, a
university academic may contact his or her uni-
versity TTO to seek technical support in terms
of patent licensing. The UTTO then arranges
meetings with the academic and performs an
analysis of their “research results” for analysis.
The analysis considers the results in terms of
“novelty” and “market value”. The university aca-
demic and UTTO experts then “discuss and pre-
pare a business plan”. According to TTO experts,
“the transformation of generated knowledge is
based on research topic, research and development,
the formation of scientific research, technology
transfer, and the whole process of industrializa-
tion”. A UTTO office’s responsibility is to “per-
Jform standard procedures such as check the appli-
cation alongwithgivenresults”. The transformation
of new knowledge takes place through “patent
application, a business plan, and detailed docu-
ments of research results (including all technical
details and experimental data)”. After carefully
reviewing the patent application, the UTTO of-
fice finds a government-authorized agent who is
responsible for handling patent applications. The
agent checks “the application in detail, together
with the attached documents in accordance with
law”. They then submit an application to the Sta-
te Intellectual Property Office (STPO) for the is-
suance of a patent. After a successful evaluation
of the application by SIPO, “a patent licensing is
granted to that university and the academic is eli-
gible to transfer their knowledge through technolo-
gy transfer with industry”.

Association

The process of knowledge association enables
receiving organizations (industry) to identify the
benefits of acquiring knowledge in the form of a
patent from producers, both before and after im-
plementing that knowledge. Industry’s motiva-
tion for acquiring new knowledge from external
sources “in the form of patents is to fulfil their in-
ternal needs and thus enhance their innovative
product development capabilities”. After the sig-

ning of a contract in which “universities and a
particular company agree to collaborate and en-
gage in the knowledge transfer process”, the UTTO
office “starts the patent application process”. Once
STPO has agreed to issue a patent, the UTTO of-
fice invites both parties to discuss the knowledge
transfer process in accordance with the signed
contract. The contract clearly mentions the: “de-
[inition and scope of technology, amount, payment
and effective date, rights and liability”. During
the association of “research results, members of
the university research group give training to the
industrial technical staff through workshops and
short-term training courses, so that they can apply
a university research results to existing industrial
systems”. Sometimes, industry hires “third party
organizations to issue certificates to verify the va-
lidity of research results or technology in an exis-
ting industrial system”.

Application

During the application process, receiving orga-
nizations implement new knowledge into their
existing systems, enabling them to enhance their
product development capabilities in terms of in-
troducing new products or improving those that
already exist. Before the application process, in-
dustrial experts examine and authenticate re-
search results by applying them in the real envi-
ronment. Once the verification certificate has
been issued, and after completion of technical
staff training by university academics and re-
search groups, receiving organizations fully im-
plement the acquired knowledge into their exis-
ting systems in order “to fulfill their innovative
product development needs and also the product
requirements of customers”.

Feedback

Feedback is based on dialogue between pro-
ducers and receiving organizations during the ac-
quisition and transfer of knowledge. Such dia-
logue is carried out using formal or informal
platforms, such as “UTTOs, industrial or academic
seminars, industrial meetings organized by local
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government, and industrial expos”. These plat-
forms help them to identify any research and also
present their research results. Here, government
and UTTOs act as a bridge between universities
and industry. From creating awareness to the ap-
plication of generated knowledge, UTTOs play a
central role. After successful knowledge transfer
and integration, the receiving organization gives
feedback to the producer. Feedback helps both
parties to remain in contact during the collabora-
tion process so that they can continue to fulfil
each other’s needs.

DISCUSSION

In this section, we discuss how the knowledge
transfer process begins with awareness in univer-
sities and their research groups and is completed
when generated knowledge is used in industry
and feedback has been given. In order to answer
our research question, we arranged face-to-face
interviews with technology transfer experts, be-
cause they are involved in the knowledge transfer
process. During these sessions, technology trans-
fer experts gave detailed information about the
process of knowledge transfer from universities
and their research groups to industry in China in
general and, specifically, Anhui province.

In China, most university academics and re-
search groups are not familiar with the potential
market value of their research results. Awareness
is the result of knowledge use [44]. Thus, univer-
sity academics and members of research groups
attend local and international conferences, and
seminars organized by government and industry
to gain awareness about the latest fields of re-
search, current and future government policies
relating to research and development, and any
industrial requirements. After the acquisition of
information about market research trends, aca-
demics and research groups bring their research
results to their local UTTOs. They discuss their
research outcomes with the TTO experts in or-
der to validate their research results and evalua-
te their market value in terms of cost and return
and also find a potential user or buyer. After re-
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view, UTTO offices help design a business re-
search plan.

Universities want to financially support their
own research through technology transfer activi-
ties and the commercialization of generated re-
search results [45]. To bring this about, acade-
mics attend seminars, conferences, and forums
organised by local government departments,
UTTOs, and industrial R&D departments. The
stakeholders present their results, and consider
market demands, future development plans, and
policies related to social, economic and research
development. In order that everyone can under-
stand each other’s requirements and enhance
cooperation, short-term or long-term agreements
are signed. The basic components of these cont-
racts are: definition of the technology, type, price,
mode of payment, and liability. Direct university-
industry knowledge transfer is dominant [46].
Here, universities have the relevant skills and
generated knowledge, whilst industry has the ab-
sorption capacity and UTTOs can offer services
such as technology bridging, and government
links. An example of university-industry techno-
logy transfer through UTTOs is the cancer-rela-
ted biological medicine patent transferred by a
UTTO in Anhui province to the Anhui Fengyuan
Pharmaceutical Limited (Stock: 000153) in 2015,
valued at 100 million RMB. In the same year, an-
other patent for cancer-related biological medi-
cine was transferred to a public company, Anhui
BBCA Pharmaceutical.

Thus, universities create scientific knowledge
and its ontology is that it is based on codified
knowledge in the form of a patent or publications
[46]. UTTOs help university research groups to
protect their generated knowledge through intel-
lectual property (IP) law. In the US, 73% of pa-
pers cited in industry patents have been published
by university research groups [25]. In China,
UTTO offices help university academics and
their research group to prepare patent applica-
tions. Experts thoroughly review applications
and any attached documents in accordance with
their standard procedure and IP law. If applica-
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tions meet the basic requirements in terms of the
law and application checklists, UTTOs find suit-
able agents within in their region or further afield.
The responsibilities of agents are to review appli-
cations and documents in accordance with STPO
rules and regulations and Chinese IPR law. An
agent is an authorized firm (such as DeHeng In-
tellectual Property Law, and Beijing-Sino Tech
Patent Agent Ltd), who can pursue patent appli-
cations. UTTOs do not charge universities an ap-
plication fee for filling patent applications, al-
though they do pay 3.000 to 5.000 RMB to agents
from any generated university revenue. Agents
submit applications to SIPO either online or by
mail. STPO experts thoroughly review each ap-
plication dossier whether or not it is complete. If
complete, then a list of anonymous experts is as-
signed to the evaluation of attached research re-
sults in accordance with standard procedure and
law. After the successful evaluation of results,
permission is granted for the issuance of a patent.
During 2016, some 2,415,463 patent applications
were filed with SIPO, including 131,807 applica-
tions from Anhui province [4, 47].

The actual owners of generated knowledge are
university academics or research groups; howe-
ver, in essence, this knowledge belongs to both
universities and the nation. STPO informs agents
about their decision either online or by mail.
Agents then forward patents and related docu-
ments to UTTOs. University can then commer-
cialize their results through knowledge transfer
to any interested parties, i.e., industry. Industry
needs new knowledge for the development of in-
novative products [28, 48]. With contracts al-
ready in place, universities again submit applica-
tions to SIPO through UTTOs in order to
transfer IP rights to industry. Knowledge re-
sources enhance the capabilities of university and
industry through the generation and transfer of
knowledge taking into account standard univer-
sity rules and regulations [32, 49]. Meanwhile,
industry integrates university research results
into their real environment for authentication
and examination purposes. Once successfully exe-

cuted and authenticated, university research
groups are then responsible for arranging work-
shops and training for technical staff in industry
who are responsible for maintaining the produc-
tion line. Successful association and training fa-
cilitates the application of acquired knowledge
into existing industrial systems in order to gain
benefits in the form of innovative product deve-
lopment or the improvement of existing products
and systems.

After the successful completion of all processes,
feedback is given by industry about implementa-
tion. The exchange of ideas and the enhancement
of cooperation helps industry to identify absorp-
tion capacity, and create further university-in-
dustry links [32—34]. Feedback facilitates both
parties to further enhance collaboration. In addi-
tion, UTTOs are encouraged to engage with uni-
versity research groups and industry to generate
and transfer knowledge. Regional governments
may also choose to reform their economic, social
and research development policies to promote
education, research, business, technology trans-
fer, and innovation.

CONCLUSION

In conclusion, in China, universities and their
research groups dominate in the generation and
commercialization of research results, with UTTOs
acting as technology bridges between the two par-
ties, as well as providing legal and business ser-
vices. In China, both central and provincial gover-
nment intellectual property offices make policies
and guidelines available to UTTOs. Thus, UTTOs:
(a) follow government’s IP guidelines and sup-
port stakeholders such as universities and indus-
try in terms of their awareness of the potential for
the commercialization of research results; (b)
make sure the rights of both producers and users
of knowledge are protected; (¢) provide a plat-
form for university research groups on which
they can share their results with industry; (d)
identify internal product development require-
ments in industry and select the university re-
search results that best fulfil their innovative
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product development requirements; (e) secure
research results in accordance with Chinese gov-
ernment rules and regulations, and local and for-
eign laws, and find suitable industrial partners to
enable the transfer of knowledge within their re-
spective region. This research contributes to a
greater understanding of Chinese and internatio-
nal research into the Chinese technology trans-
fer process.

Limitation and future study

The limitation of this study is that we focused
on only one province in China. Furthermore, all
the interviewees were from UTTOs based in An-
hui’s capital city, Hefei. For data collection, we
first sought permission for interviews and then
arranged for them to take place. The organization
of face-to-face interviews with Chinese UTTO
officials was not an easy task, because some of
them were not fluent in English and others had
busy official schedules. During the interview ses-
sions, we engaged the assistance of a language
translator in case of any misunderstanding of the
English language.

This study will help future researchers to com-
pare developed and developing regions of China
on the basis of technology transfer. For further stu-
dy, it would also be helpful to carry out empirical
research to explore in-depth information about
influencing factors on the Chinese knowledge
transfer processes and the sharing of knowledge
between universities and industry according to
central and regional government guidelines.
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IMEPE/IAYA 3HAHD BIJI YHIBEPCUTETIB Y ITPOMUCJIOBUI CEKTOP
YEPE3 YHIBEPCUTETCHKI IEHAPTAMEHTU ITEPE/IAYI TEXHOJIOTTIA

Beryn. BucsitieHo nuTtanHs renepailii 3HaHb Ta crioco0y iX repejiaui Biji yHiBepcuTeTis y ipomuciiosicts. HaiiBigominii
YVHIBEPCUTETU MAIOTh KiJbKa /leapTaMEeHTIB Ta MiJAIPUEMCTB, SKi 3ailiMalOTbCs JAOCHIKeHHAMU. MeTa 1UX TiAPO31iIiB
TOJISITa€ B TOMY, 11106 IOTIOMOI'TH YHiBepcUTeTaM 3a0€e3eYnTy iHHOBAIIHI PIlIeHHSI [IJISIXOM CTBOPEHHS] HOBUX 3HAHb.

IIpoGaemaTuka. [enHepallist HOBUX 3HaHb CIIPUSE PO3BUTKY Ta/ly3i HAYKHU Ta TEXHIKU, SIKi, Y CBOIO Yepry, BUKOPUCTOBY-
I0THCS IPOMUCJIIOBICTIO /IS BUPOOHUIITBA HOBHUX iHHOBAIIHHNUX POYKTIB 200 BIOCKOHAIEHHS BXKe icHyounx. Ha mpukiai
pobotu pemnapramentis Tpancdepy texHosoriii (JITT) B yHiBepcurerax Kutaio BuBueHo poboTy Ta 3i6paHO KOHKPETHI
dakTu renepaitii 3HaHb JIJIsT KOMEPIIITHOTO BAKOPUCTAHHS B TPOMUCIOBOCTI.

Merta. Otpumannus faetanbnoi iHdopMmarii mpo poas I TT y nmepenayui 3manp Bif yHiBEpCUTETIB 10 TPOMHUCIOBOCTI
B Kurai.

Marepiainu ta MeToau. J[ocIiiizKeHHs TPOBEICHO B KUTAChKill poBiHIii AHbX0ii (AHbXYeil). 36ip JaHUX BUKOHYBAJIU
3a JIONIOMOTOIO HAIIBCTPYKTYPOBAaHUX iHTEPB'10 3 (paxiBIisIMU 3 Tiepeiadi TeXHOJIOTIH, SIKi PAIoioTh B odicax /ierapTaMenTiB
nepenayi Texuosoriid. B moganmbiomy ix anasisyBajiu 3a IOTIOMOTOIO MOJIE TIepeiadi 3HaHb, siKa rnepeadadac micTh eTarnis:
noiHGopMOBaHiCTh, IpUAGAHHS, IEPETBOPEHHS, 3B’ 130K i/1ell, 3aCTOCYBaHHS Ta 3BOPOTHIii 3B’I130K.

Pesyabratu. Yaisepcuteru Kutato ta X 0CHiAHUIBKI TPYIIU JOMIHYIOTh Y BAPOOHUIITBI Ta KOMepIianizalii pesyJib-
TatiB gocaimkenb, a /I TT BigirpatoTs poJib TEXHOTOTIYHUX MOCTIB MiXK /[BOMa CTOPOHAMMU, a TAaKOXK HA/A0Th IOPUAMYHI Ta
6i3HEC-TIOCITYTH.
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BucnoBku. CtaTTs MiCTUTD IeTAJIbHUI OIUC TIPOIeCy iepe/adi 3HaHb Ta, 30KpeMa, BUCBIT/IIOE poib Ta AisabHicTs I TT
Kurato, 1110 Moske GyTH KOPUCHUM KUTAChKUM Ta MIZKHAPOAHUM HAYKOBISIM y [IPOBE/IEHH] JOCII/KEHD TIpoliecy epeaadi
TeXHOJIOTIH.

Knwouosi crosa: nepenava 3uanp, epeada TEXHOJOTIH, IPoTiec, yHiBEPCUTET, TPOMUCIOBicTh, KuTaii.
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MEPEJAYA 3HAHU OT YHUBEPCUTETOB B ITPOMBIIIIJIEHHBIN CEKTOP
YEPE3 YHUBEPCUTETCKUE JIEHNAPTAMEHTBI TEPE/IAYM TEXHOJIOTU

Beeznenne. PackpbITO BOIPOC TeHepaluy 3HaHWH 1 criocoba ux nepeadyu 0T yHUBEPCUTETOB B IIPOMBIIILIEHHOCTD, Ca-
Mble N3BeCTHbIE YHUBEPCUTETHI UMEIOT HECKOJIBKO JIeNIapTaMeHTOB U IIPEATIPUATHIH, KOTOPbIe 3aHUMAIOTCS NCCIIEe/JOBAHUSIMU.
Lesb 9TUX M0/IPA3/IETIEHUN JIE)KUT B TOM, UTOOBI HOMOUYb YHUBEPCUTETAM OOECIIEUNTh HHHOBAIIUOHHBIE PELIEHUST Iy TEM CO3-
JIAHWS HOBBIX 3HAHUI.

IIpo6remaTuka. Tenepaiiyist HOBBIX 3HAHUI CITOCOOCTBYET PA3BUTHIO OTPACIM HAYKU U TEXHUKH, KOTOPbIE, B CBOIO OUe-
pe/ib, UCIOJIB3YIOTCS IIPOMBIIIJIEHHOCTDIO JIJIS IPOU3BO/ICTBA HOBBIX MHHOBAIIMOHHBIX IIPOLYKTOB MJIM YCOBEPIIEHCTBO-
BaHUs yKe cymiecTBytonux. Ha npumepe paborsl genapramentos tpancdepa texuosoruit (ITT) B yHuBepcurerax
Kurast usyueHo pabory u coOpaHO KOHKpeTHbie (haKThl TeHEPAI[MK 3HAHUIT JIJISI KOMMEPUECKOTO UCIOJIb30BaHUsL B IIPO-
MBIIIIEHHOCTH.

Hens. [Toxyuenue neranbroit ungopmanuu o poau [[TT B nepepayue 3nanuii O yHUBEPCUTETOB K ITPOMBITIIIEHHOCTH
B Kurae.

Marepuasbl 1 MeTObL. VcciieoBane IIPOBEAEHO B KUTaCKOI npoBuHIIMN AHbX0M (AHbxyeii). CO0p JaHHBIX IPOU3-
BOJIMJIN C TTOMOIIBIO TTOJMYCTPYKTYPUPOBAHHBIX WHTEPBBIO CIEIIATICTOB C TTEePeladydl TEXHOJIOTHiT, KOTOphie paboTaioT B
oducax IermapTaMeHToB Mepeadn TeXHOJIOTnil. B fanbHeiiieM nx anaJIu3upoBaji ¢ MOMOIIBIO MOJIETH TIepeladil 3HaHUT,
KOTOpast [IPeLyCMaTPUBAET IIECTh HTAIIOB: MH(DOPMUPOBAHHOCTD, [IOJIyYeHIE, IPe0dpa3oBaHue, CBsI3b UEl, UCIIOIb30BaHIEe
u obpaTHast CBSA3b.

PesyabraTel. Yuusepcurersl Kutas n ux mccsie1oBatesibCKue rpyribl JOMUHAPYIOT B TPOU3BO/ICTBE U KOMMEPITHAJIHU-
3a1uu pesyasraToB uccaenoBanuii, a JIIT urpaior posib TeXHOJOTMYECKIX MOCTOB MEXK/LY IBYMSI CTOPOHAMH, a TAKKE ITPe/I-
JIAraloT IPUAMYECKIe U OU3HEC-YCITyTH.

BoiBoabl. CtaThsi COEPIKUT JIETATIBHOE ONMUCAHUE MTPOIecca Mepeiadr 3HaHUH 1, B YaCTHOCTH, PACKPBIBAET POJIb U Jie-
sirenbHocTb JITT Kurast, uro MoKeT GbITh M0JIE3HBIM KUTAHCKUM U MEKIYHAPOIAHBIM YUEHBIM IIPH IIPOBEIEHUN UCCIIE0BA-
HUI 1porecca rnepeiayu TeXHOJIOTHIL.

Kniouesvie caosa: nepenada sHanuii, nepejiaya TeXHOJOTHIA, TPOIECC, YHUBEPCUTET, TPOMBbIIIIIEHHOCTD, KuTail.
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