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Abstract

Through the discussion of the role paths among the subjects of science and technology
achievement transfer, the paper proposes an overall framework of the integrity
mechanism of science and technology achievement transfer between Chinese
universities and enterprises. And the paper formulates three integrity mechanisms for
the key links under the framework: the integrity mechanism of science and technology
achievement output phase - university research integrity file mechanism; the integrity
mechanism of science and technology achievement transfer process - the credibility
evaluation mechanism of enterprises, universities and intermediary organizations;
benefits distribution of the integrity mechanism of science and technology achievement
transfer - TPM agreement mechanism. Through the inner connection of these three
mechanisms, the construction method of science and technology transformation
integrity mechanism between universities and enterprises is studied.

Keywords

Transformation of science and technology achievements, university-enterprise
cooperation, integrity mechanism construction, TPM agreement mechanism.

1. Introduction

Integrity mechanism is a concept that emerged after the national requirements for the
construction of an honest society were put forward, and the term "trust mechanism" was
commonly used before. From the legal point of view, integrity is a code of conduct attributed to
civil law, which first originated from Roman law, and many western countries have followed
the provisions of Roman law on integrity in civil law. Integrity is the most basic rule required
by the state and society, and it is also an important element in the basic principles of Chinese
civil law. From the perspective of the market, good faith is the basic code of conduct in the
market economy. The market economy depends on the "trust”. No trust is chaos, and the market
economy of no "trust” is no "marketing". Therefore, good faith is the golden rule of modern
market economy and the combination of rational commitment and the performance of the
agreement between market entities. In general, there are four main factors in the integrity
mechanism: the two sides of trust, called "trustor"” and "trustee"; the third-party factor of trust,
called "trusted third party "; and the above three factors as the subject of the environment,
background and other circumstances, collectively referred to as the "environment". It is
generally believed that the integrity mechanism of the transformation of scientific and
technological achievements between schools and enterprises is divided into five links. First, the
research and output phase of the results. Second, the output of scientific and technological
achievements. Third, the introduction of scientific and technological achievements by

47



Scientific Journal of Intelligent Systems Research Volume 4 Issue 12, 2022
ISSN: 2664-9640

enterprises. Fourth, the practical application of scientific and technological achievements. Fifth,
feedback and re-innovation phase.

2. The core elements of the integrity mechanism for the transformation of
scientific and technological achievements between universities and
enterprises

Four important factors are involved in the integrity mechanism: the trustor, the trustee, the
credible third party and the environment. Introducing them into the process of science and
technology achievement transformation between schools and enterprises, the four elements
are as follows.

2.1. Trustor (Trustee) - Enterprise

In the integrity mechanism of science and technology achievement transformation between
schools and enterprises are both the trustor and the trustee.

The enterprises are the trustors when they introduce the scientific and technological
achievements at the beginning. Enterprises are the trustees when they introduce scientific and
technological achievements and carry out benefit distribution and technology re-innovation
with universities. Once the cooperation between enterprises and universities starts, the
relationship of trust between enterprises and universities also starts to change. After the
technology is applied to production, it is difficult for universities to control the economic
benefits generated by the technology, and enterprises have priority in the benefit distribution.
Once the enterprises transfer the profit through associated transactions, universities will lose
their vested interests in profit distribution. Once the lack of trust between universities and
enterprises in transformation of results arises, it will seriously frustrate the cooperation
enthusiasm of both sides and destroy the win-win situation of cooperation. When the
cooperation between universities and enterprises enters the stage of reinvention of scientific
and technological achievements, it is generally the stage of joint development of both sides, with
universities providing technical support and enterprises providing pilot sites and production
practice funds, etc. At this stage, if the enterprises deliberately delay the deadline of fund
payment, it will seriously affect the progress of the project. And the universities will face the
risk of wasting the funds and human resources. In addition to the clear regulation of this issue
in the contract of cooperation between the two parties, the basis of cooperation for universities
is trust in companies.

2.2. Trustee (Trustor) - University

From the perspective of economic entities and moral constraints to analyze the position of
universities in the transformation of scientific and technological achievements, universities are
actually more in the identity of trustors. First of all, enterprises are relatively pure economic
entities, and their characteristics of profit maximization determine that they are more likely to
make "breach of trust” in the transformation of scientific and technological achievements. The
prerequisite and ultimate purpose of all choices of enterprises is to enhance economic benefits.
Therefore, in the transformation of scientific and technological achievements between
universities and enterprises, compared with universities, the entry and exit mechanisms of
enterprises are more perfect so that they can get rid of risks more quickly. Secondly, in terms
of moral constraints, universities bear more moral constraints compared with enterprises, and
the cost of "unethical" behavior is huge. Therefore, there are fewer cases of universities
breaking promises in the transformation of scientific and technological achievements, mostly
focusing on the falsification of technical achievements and the sticking of knowledge in the
process of transformation.
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2.3. Credible third party--Intermediary Organization

As a third party organization, it is oriented to the whole society. It serves other research
institutes, research groups and even government departments. Here, for the need of the
research, we only analyze its characteristics as a third party for the transformation of scientific
and technological achievements between universities and enterprises.

Intermediary organization is one of the indispensable and important entities in the
transformation of scientific and technological achievements between universities and
enterprises. It establishes a platform for technology transaction between universities and
enterprises, which greatly promotes the feasibility of transformation of scientific and
technological achievements. In the mechanism, the main function of intermediary organization
as a credible third party is realized through the following three ways: technology achievement
transfer, technology achievement incubation, and option.

2.4. Environment

The situation of the environmental system has an important influence on the transformation of
scientific and technological achievements, and multiple subjects such as government, research
institutions and venture capitalists have direct or indirect influence on the environment.
Among them, the government has the most influence on the environmental system because of
its special status. It includes economic environment, policy environment, and legal
environment.

2.5. The mechanism of action between the core elements

The four elements of the science and technology achievement transformation mechanism
between universities and enterprises are interacting and influencing each other, forming a
closely operating system. Firstly, enterprises, universities and intermediary organizations are
all in the environment and are directly influenced by it. Secondly, the environment is constantly
changed under the influence of enterprises, universities and intermediary organizations.
Thirdly, there are action paths among enterprises, universities and intermediaries, which are
reversible and related. There are four two-related paths among them: First, the path between
universities and intermediary organizations. Second, the action path between enterprises and
intermediary organizations. Third, universities and enterprises can realize the transformation
of scientific and technological achievements through intermediary organizations. Fourth,
skipping intermediary organizations, direct contact between enterprises and universities.

3. Construction of integrity mechanism of science and technology
achievement transformation between university and enterprise

3.1. Guiding ideology and the principles to be followed for construction

With the further development of economic globalization and the continuous collision and
integration of various ideologies, China has absorbed and introduced many advanced foreign
experiences and achievements with an inclusive attitude, which makes us take less detours
during the economic development. However, we are still conscious of the fact that the socialist
market economy has its own characteristics and the socialist core value system is the ideology
to match it. Therefore, in the construction of integrity mechanism, we can neither close the door
nor imitate the Western experience completely. We should fully absorb the beneficial
experience of the West, bring forth the new through the old and build a mechanism of integrity
for the transformation of scientific and technological achievements with Chinese
characteristics according to local conditions at the same time. The construction of this
mechanism should follow the following principles: the principle of fairness, the principle of
efficiency, the principle of gradual progress, and the principle of maximum extent.
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3.2. The general framework of the integrity mechanism for the transformation
of science and technology achievements between universities and
enterprises

The process of transformation of science and technology achievements between universities
and enterprises can be divided into three parts simply according to the output, transfer and
benefit distribution. These three links are closely interlocked and inseparable in terms of
mechanism of action. The integrity mechanisms in the three phases also influence each other,
which together constitute the overall framework of the integrity mechanism of science and
technology achievements transformation between schools and enterprises. The integrity
mechanism of science and technology achievements transformation between schools and
enterprises constructed in this paper is under the assumption of national policy support and
market stability. Under the overall framework, the integrity mechanism in three important
phases is carefully studied. First, the integrity file management mechanism of universities in
the output of science and technology achievements. The credibility scoring mechanism in the
process of science and technology results transfer. Third, the TPM agreement mechanism of
benefit distribution after the output of scientific and technological achievements.

The role between the three main phases is studied in the flow of science and technology results
in the integrity mechanism of science and technology results transfer as Figure 1.

Fail to meet performance targets booked under the TPM agreement
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Figure 1. Operation model of the integrity mechanism of science and technology achievement
transformation between universities and enterprises
Notes: —— >indicates the flow of scientific and technological achievements in the mechanism;
+— indicates the mutual relationship between subjects.

As can be seen from Figure 1, when the scientific and technological achievements operate in the
university under the role of integrity file mechanism, if they do not meet the integrity
requirements, then they will not be produced, like "no honesty, no output” marked in Figure 1.
If they meet the integrity requirements, then they will be produced and can enter the
technology market under the role of reputation scoring mechanism. At the stage of university-
enterprise cooperation, enterprises and universities will establish a TPM agreement to estimate
the economic benefits to be generated by the scientific and technological achievements. When
the date specified in the TPM contract arrives, if the performance target agreed between the
university and the enterprise is not reached, the scientific and technological achievements will
be returned to the university and the research and development will be carried out again
according to the agreement. If the performance target is reached as expected, the scientific and
technological achievements will be traded and the transfer between the university and the
enterprise will be completed.

University-Enterprise
Cooperation

integrity profile mechanism

3.3. Integrity mechanism of scientific and technological achievements in the
output phase

The output of scientific and technological achievements is the first phase of the process of
transformation of scientific and technological achievements between universities and
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enterprises. The general phase of scientific and technological achievements output can be
divided into four parts: topic selection and project application, management of the research
fund use, research process supervision and evaluation after results output. The integrity
supervision of these four phases is mainly based on two paths. First, the internal supervision
and management of universities. By establishing the integrity file mechanism, universities
manage the scientific researchers and scientific research results, and share the integrity file
within the universities to carry out joint supervision with other departments. Second, the
university committee and other subjects supervise and manage the academic activities of
universities, and share the integrity files of universities nationwide through networking. The
specific operation mechanism is shown in Figure 2.

Within
university A

Figure 2. Integrity mechanism of scientific and technological achievements in the output stage
- integrity file mechanism

I Notes:indicates the two directions of science and technology achievements in the archive
management mechanism of universities. = indicates the behaviors imposed by the science
and technology management and science and technology supervision departments of
universities on the bearers of science and technology achievements. ----» indicates the implicit
roles brought by each path.

In this mechanism, two mutually independent implementation subjects required within the
university are the scientific research management department and the scientific research
supervision department. The management department carries out the punishment and
incentive, and the supervision department carries out the supervision of integrity file
management and the sharing work within the university, and the university-wide information
sharing is used to realize the supervision and control of scientific research integrity issues by
all departments of the university. Under the path of dual action of incentive and punishment, it
can bring the implicit effect of building a large environment of integrity within the university.

3.4. Integrity mechanism of scientific and technological achievements in the
transfer phase

When the scientific and technological achievements are successfully produced and transferred
from universities to enterprises, they start to be in the economic environment. The related
interested parties increase, and enterprises, intermediary organizations and governments are
in the whole mechanism. At this time, the grasp of the problem of integrity should follow the
market law and establish a credibility management mechanism oriented to the market and the
government as the main macro-control subject.
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Through the credit rating score to influence each other's transactions, as well as the degree of
enjoyment of relevant preferential policies, using the market mechanism of the principle of
survival of the fittest to monitor the integrity of the three interested parties. The operation of
the mechanism is shown in Figure 3.
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Figure 3. Integrity mechanism of scientific and technological achievements in the transfer
process - credibility evaluation mechanism

As shown in Figure 3, in the credibility assessment stage, the three entities score each other
based on experience, cooperation history and other factors. In order to avoid any breach of trust
in the mutual scoring, there should be a government organization evaluation agency to check
and balance through one-way scoring in this stage.

3.5. Integrity mechanism of scientific and technological achievements in the
benefit distribution process

Lack of integrity in the process of benefit distribution is one of the main problems in the
transformation of science and technology achievements between universities and enterprises.
As universities and enterprises are at both sides of the transaction in the process of results
transformation, each of them is prone to make a breach of trust in order to maximize their own
benefits. The key to solve this problem lies in establishing a benefit and risk sharing mechanism
between universities and enterprises, so that the conflict of benefits between universities and
enterprises can be changed into the situation of " moving in and out together". In this way, we
can fundamentally curb the fraud and concealment between universities and enterprises and
achieve a high degree of integrity in the distribution of scientific and technological
achievements between universities and enterprises.

TPM (Target Performance Mechanism) agreement refers to the fact that it is difficult to
accurately judge whether the scientific and technological achievements provided by
universities can realize economic benefits in the process of transformation of scientific and
technological achievements between universities and enterprises. Therefore, both parties can
only speculate the possible increase of economic benefits according to the available information,
and sign a contract based on it. The most important feature of the contract is that it is a kind of
betting agreement in which universities and enterprises respectively propose a price that
meets their own benefits. Both universities and enterprises put the price discussion of scientific
and technological achievements on hold temporarily.
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Figure 4. Transaction structure of TPM agreement in the transformation of scientific and
technological achievements between universities and enterprises

The horizontal coordinate t in Figure 4 indicates time. The t, indicates the point of time when
universities and enterprises start to understand each other and prepare to cooperate. The t;
indicates the time when both parties sign the contract. And t indicates the time when both
parties agree in the contract that the performance target should be achieved. The vertical
coordinate v denotes the value, and v, denotes the actual value of the scientific and
technological achievements. v; and v, denote the two possible values of technological
transactions, where v; > vy > v,.
When time reaches t,, if the performance indicators agreed by both parties at t; are achieved,
then the technology results will be traded at v; and the profit gained by the university will be
v, — V. At this time, the enterprise actually buys the technology results at a price that exceeds
the actual value of the results themselves and the enterprise loses. But the enterprise has the
right to use the technology results and enjoys the economic benefits brought by them.
When the time reaches t,, if the performance indicators agreed by both parties at t; are not
achieved, then the scientific and technological achievements will be traded at v,, and the
enterprise gets profit v, — v,. At this time the enterprise actually pays for less than the actual
value of the scientific and technological achievements themselves, and the university loses. But
at this time, due to the stipulations at the time of agreement, the university recovers the right
to use the scientific and technological achievements.
The TPM agreement stimulates and supervises both the university and the enterprise. It has a
good effect on eliminating the information asymmetry between the university and the
enterprise in the technology market, reducing the integrity risk of both parties in the
cooperation. At the same time, it also makes up for the lack of ability of universities in
monitoring enterprises. It is an optional integrity mechanism for the benefit distribution
between universities and enterprises in the transformation of scientific and technological
achievements.

4. Constraints for the construction of the integrity mechanism of science
and technology achievement transformation between universities and
enterprises

The integrity mechanism of science and technology achievement transformation between
universities and enterprises should be built based on the general background of social integrity,
which puts forward a requirement for the construction of the current integrity environment in
China. The social integrity system is a necessary condition for the construction of socialist
market economy, but the construction of social integrity in China is still in the initial stage. At
this stage, the society has improved its awareness of integrity and has an urgent requirement
to build an honest society. However, as there are still many economic and cultural constraints
at this stage, the integrity society is still to be built in terms of the general national context.
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Therefore, the biggest environmental constraint for establishing the integrity mechanism for
the transformation of scientific and technological achievements between universities and
enterprises is the lack of a large cultural environment of integrity for support.

The integrity mechanism for the transformation of scientific and technological achievements
between universities and enterprises has high requirements for the service technical
intermediary organizations. Although Chinese intermediary organizations are developing well
and the number of organizations is increasing, the quality of existing technical intermediary
organizations still needs to be improved compared to the high requirements in the mechanism.
A technical chain from information collection to evaluation and analysis to service support has
not been built yet. The corresponding supporting infrastructure of university science and
technology parks, high-tech science and technology parks, and incubation centers is also
slightly inadequate.

Quantitative evaluation is an important part of the establishment and operation of a mechanism,
which can clearly and explicitly assess the operation of the mechanism through quantitative
indicators to ensure the health and stability of the mechanism in operation. However, as
"integrity" is a relatively abstract concept, it is difficult to assign values to its evaluation
indicators. The study is prone to "empty lectures” and "paper talk", which is difficult to guide
the practice.

5. Summary

The paper defines integrity and integrity mechanism, explains the meaning of the integrity
mechanism of science and technology achievement transformation between universities and
enterprises. Then the paper analyzes the key contents of the five phases in the mechanism. By
defining and analyzing the core elements in the process of transformation of scientific and
technological achievements between universities and enterprises, the paths of the interaction
between several core elements within the mechanism are visually demonstrated.

Three components of the integrity mechanism of science and technology achievement
transformation between universities and enterprises are successfully constructed based on the
above. The integrity mechanism of science and technology achievements in the output phase -
integrity file mechanism. The integrity mechanism of science and technology achievements in
the transfer phase - credibility assessment mechanism. And the integrity mechanism of science
and technology achievements transformation benefit distribution phase - TPM agreement
mechanism. A comprehensive integrity mechanism is established according to its internal
linkage and a specific realization path is formulated.
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