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Conflicts and contradictions within the legal system may affect the effectiveness of law

enforcement, but scholars have not conducted sufficient empirical research on the

mechanism. Based on three periods of mixed cross-sectional data in 2015 and 2019 when the

reform of patent transaction system in colleges and universities, which represents a quasi-

natural experiment, has been carried out, this study adopted a difference-in-difference (DID)

model to empirically analyze the efficiency of patent transactions. It was found that if the

lower level system was not removed or revised in time when the higher level law had been

revised, it would have a blocking effect on the implementation of the higher level law and thus

make patent transaction less efficient. Furthermore, when the lower level system was revised

accordingly, it would have a transmission effect on the implementation of the higher level law,

which could promote its implementation. This basic conclusion remains valid after a series of

robustness tests and can provide useful lessons for the systemic revision and organizing of

laws, as well as the reform of the economic and social systems.
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Introduction

The recognition that law is a systematic existence is widely
supported by the existing literature. Within the legal sys-
tem, there are divisions between legal departments,

between upper and lower laws, and between new and old laws.
Harmony between these divisions is the pursuit of good law and
is in itself good law. In a country’s legal system, the status of the
state organ that formulates legal norms is directly proportional to
the hierarchy of legal authority. In China, for instance, laws
enacted by the National People’s Congress are positioned at a
higher rank compared to administrative regulations formulated
by the State Council. Subsequently, these hold a superior legal
standing over regulations enacted by local governments. It
remains undeniable, however, that there may be inconsistencies
between different legal provisions on the same matter, and there
are many conflicts and contradictions within the legal system due
to different legislative subjects, themes, and timing, as well as the
frequency of legal amendments. To solve this problem, the Leg-
islation Law stipulates the levels of effectiveness for laws,
departmental rules, and local regulations, as well as stipulating
applicable rules such as new laws are superior to old laws and
special laws are superior to general laws. This standardizes the
effectiveness and modes of application for legislation at different
levels and in different periods. Such rules solve legal conflicts to
some extent; through good theoretical learning and legal training,
legal workers can often find effective legal rules in conflicting legal
texts to solve any problems of application.

As the development of economic and social system reform
deepens, legal revision has become a way that the law actively
adapts to society and guides social behavior. However, as men-
tioned above, the existence of law is systematic, and the revision
of law tends to occur individually, while systematic revision is
rare. This leads to changes in the upper law, but the lower law and
system are not revised together (the opposite situation rarely
happens because a lower legislative resolution contrary to the
upper law would find it difficult to pass a legislative voting pro-
cess). According to the rules for the application of law, of course,
the upper law should be applied, not the lower law. However, for
the public, such legal reasoning and conclusion cannot be easily
and accurately judged through their own information, knowledge,
and ability. Therefore, for organizations and individuals who have
long complied with the lower law to arrange social activities, they
may still choose to stick to the lower law or they may hesitate to
pursue their activities. Conflicts and contradictions within the
legal system may thus affect the results for the implementation of
laws, but scholars have not yet conducted any effective empirical
research on how this works.

Chinese studies on conflicts between laws have tended to focus
on the discipline of law, with particular attention on the legal
provisions themselves, and primarily use the analytical method of
legal interpretation. The research results have generally been
applied in the processing of judicial cases or the revision and
compilation of laws. However, there is a lack of effective research
on the effect of and mechanism for legal conflict at the macro
level of society. In the law and policy fields related to science and
technology, relevant research on system performance evaluation
has been relatively mature due to the deep integration of research
methods with management economics and statistics, and this
maturity has laid the disciplinary foundations for the empirical
research on conflicts in the legal system (Daw, Hatfield, 2018;
Tang et al., 2022; Liu and Guo, 2023). The Law on Promoting the
Transformation of Scientific and Technological Achievements,
which was implemented in October 2015, reformed the patent
transaction process system for colleges and universities. In April
2019, the Ministry of Finance issued the revised Interim Measures
for the Management of State-owned Assets of Public Institutions.

According to the newly issued Law on Promoting the Transfor-
mation of Scientific and Technological Achievements, the mea-
sures make specific arrangements for the evaluation of university
patent transactions and the filing of contracts. The successive
introduction of these systems formed a short-term conflict
between the lower and upper laws, which provides a typical
sample for the study of the conflict in the legal system and legal
effectiveness. Scholars have conducted many empirical studies on
patent transaction in universities, and the establishment of rele-
vant models for and measurement of the relevant variables also
provide convenient conditions for the development of this study
(Zhang et al., 2022; Kang et al., (2022)).

In this paper, mixed cross-section data from three periods
before and after the change in the patent trading system in col-
leges and universities were used for empirical analysis of the
patent trading efficiency using the mixed effects differential
model (DID estimation model) to reveal the effect and mechan-
ism of legal system conflicts on patent transaction. The theoretical
contributions of this paper are threefold. First, it advances the
study of law conflicts and contradictions from a theoretical and
conceptual level to an empirical one. Second, by examining the
legal inconsistencies in the reform of university patent transaction
systems, it demonstrates the hindrance and conduction effects
from lower-ranking systems to higher-ranking laws. It suggests
that higher laws with greater legal efficacy should be integrated
with lower laws for improved system performance. Third, this
paper might be the first to elucidate the real-world impact of
institutional change and conflict, applying the DID model twice
in the same study. Practically, this paper highlights that sys-
tematic legal amendments and legislative technical reforms can
mitigate system friction, enhancing social and economic benefits.
This could serve as a valuable guide for formulating and imple-
menting laws or policies in emerging economies undergoing
reform.

Literature review and basic hypotheses
The phenomenon of conflicting laws has existed for a long time
and has been widely studied by scholars, although this attention
has largely focused on conflicts between the laws of different
countries—that is, conflicts of law at the level of private inter-
national law (Sun, 2019; Briggs, 2019). Private international law,
also known as “conflict law,” emerged and developed on the basis
of conflicts of international civil and commercial law. In essence,
it seeks to determine the only applicable law for every foreign-
related civil relationship and exclude the application of the laws of
other countries (Du, 2019; Cotton, 2022). However, many legal
conflicts also exist within the same legal domain.

It should be noted that although prior research and the present
study are all aimed at resolving legal conflicts, the original
research on legal conflicts in the field of international private law
has focused on resolving those conflicts and mainly aimed to
determine which country’s law would be applicable in the studied
situation. The research object is different from that of domestic
legal conflicts, and the research depth and breadth cannot meet
the needs of the development of the domestic social situation and
legal system, so the reference significance is limited. Some scho-
lars have pointed out that in the construction of the socialist legal
system with Chinese characteristics, a large number of incon-
sistencies, conflicts, and contradictions exist among the laws due
to the rapidity of legislation, and this trend is spreading and
expanding (Wang, 2015). There are two kinds of domestic legal
conflicts: one is a formal but not substantive conflict, which can
be solved through the interpretation of the legal system; the other
is a true conflict (Don, 2012). The true conflict between laws can
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be recognized and resolved by the statutory state organ according
to certain procedures and methods (e.g., the adjudication
mechanism of Article 94 of the Legislation Law) (Don, 2014).
However, “conflicts between new general provisions and old
special provisions” (real conflicts) appear frequently and cannot
be effectively solved even if the Legislation Law is applied (Zhou,
2021). Of course, there may also be interregional legal conflicts
within the same country due to the differences in national and
social systems (Jing, 2019), but that is not the object of this paper.

The conflict of laws has an impact on the effectiveness of law
implementation, which results in the difficulty of judicial judg-
ment, increases in the cost of compliance, and law operation
discount. Conflicts of law can be demonstrated and resolved by
judges, lawyers, prosecutors, and other professional groups in
judicial trials, but this process is undoubtedly more difficult than
when there is no such conflict. Huang (2016) pointed out that the
courts often face great political and legal pressure to apply the
rules of contradiction of upper-level and lower-level laws, which
makes it difficult for the courts to fully normalize the application
of this rule. More importantly, from the perspective of the
sociology of law, many problems do not enter the judicial field in
the process of implementation, and the public tends to shy away
from or have no intention to seek help from the social function of
justice (Li and Yan, 2013). Uncertainty about the right behavior
under conflicting laws increases the cost of legal compliance.
Especially in cases involving interactive laws such as adminis-
trative examination and approval, engagement between the
administrative counterpart and the administrator is needed, and
the difference in how the two understand the conflict further
magnifies its impact.

The Law on Promoting the Transformation of Scientific and
Technological Achievements issued in 2015 and the Interim
Measures for the Management of State-owned Assets of Public
Institutions before the revision make different provisions for the
process of university patent transformation. According to the
provisions of Article 18 of the Law on Promoting the Transfor-
mation of Scientific and Technological Achievements in 2015, the
modes of patent transformation in universities and colleges
include transfer, licensing, and price-fixing investment. In addi-
tion to the traditional methods of listing, trading, and auction in
the technology exchange market, the transaction consideration
can also be directly priced by agreement. To ensure fair pricing,
the article also stipulates that the name of the relevant achieve-
ment and the transaction price should be publicized within the
scope of the unit. However, even after this legislation was passed,
the Interim Measures for the Management of State-owned Assets
of Public Institutions, which was issued and implemented in
2006, remained in effect. State-funded patents obtained by col-
leges and universities are state-owned assets, and their manage-
ment and disposal are subject to adjustment by these measures,
according to which, patent disposal by colleges and universities
can only be performed after price evaluation and approval.

In April 2019, the Ministry of Finance issued the revised
Interim Measures on the Management of State-owned Assets of
Public Institutions, which responded to the provisions of the Law
on Promoting the Transformation of Scientific and Technological
Achievements in 2015. These new measures added the right of
institutions of higher learning to make autonomous decisions on
whether to conduct asset evaluation in the transformation of
scientific and technological achievements, and removed the
requirement to submit to competent departments and financial
departments for approval or filing. The university patent trans-
formation process is a more specific arrangement, so there was a
legal conflict between the upper and lower laws on university
patent transaction from 2015 to 2019. According to jur-
isprudence, this kind of conflict is between the upper and lower

laws, which is a “conflict in form but not in substance.” Through
the method of system interpretation, it can be concluded that the
upper law should be applied. However, because universities and
competent departments have a long tradition of following the
practice of evaluating, pricing, and approving transactions in the
transformation of scientific and technological achievements
according to the original system, they have even formulated
specific methods and normative documents for internal opera-
tion. The examination and approval of university patent trans-
actions is also a typical “interactive” legal implementation, so the
cognitive difference between the applicant and the approver
further magnifies the impact of legal conflicts. If the lower law is
not revised, it may lead to an increase in legal compliance costs
and confusion in terms of legal application. This would not only
fail to achieve the legislative goal of the upper law but may affect
normal university patent trading activities and hinder the
implementation of the upper law. Zhang (2019) pointed out that
ensuring that state-owned assets are not lost is an important issue
in the transaction of university patents. Huang (2023) highlighted
the inherent contradiction between the state-owned assets system
and patent transaction, which has a detrimental impact on the
efficacy of university patent reform. Consequently, Huang called
for the direct authorization of state-funded patents to individual
inventors. Based on this analysis, this paper proposes two
research hypotheses:

H1: After the implementation of the Law on Promoting the
Transformation of Scientific and Technological Achievements in
2015, the efficiency of university patent transactions decreased.

H2: After the implementation of the Interim Measures for the
Management of State-owned Assets of Public Institutions in 2019,
the efficiency of university patent transactions was restored and
improved.

Methods, variables, and data
Method selection. The traditional method for evaluating the
effects of a policy is to set dummy variables and establish
regression models (Cappelen et al., 2012; Zhang et al., 2015), but
due to the lack of reference, it is impossible to distinguish whether
the result is caused by the policies or the trend in the develop-
ment of the objects themselves. In natural science experiments, to
determine the influence of a certain factor, the object of study is
often subjected to processing (i.e., the experimental group), while
the other part of the object is not subjected to any processing (i.e.,
the control group). The difference between the two results can
then be used as the basis for the analysis of the effect of the factor.
However, research about the effect of patent transaction system
reform on the efficiency of patent transactions cannot be artifi-
cially processed like an experiment in the natural sciences.
However, similar to natural experiments, if a public policy or
social system only affects some groups but has no impact or little
impact on other groups, the former can be regarded as the
experimental group and the latter as the control group (Wing
et al., 2018). Furthermore, it would be possible to analyze the
actual effect of the public policy or social system through the
difference between the two.

The Law on Promoting the Transformation of Scientific and
Technological Achievements issued by China at the end of 2015
reformed the transaction process for patents financed by the state.
The system only targeted subjects such as universities and
national scientific research institutions, while other economic
subjects such as enterprises and individuals were not directly
affected by the system. Therefore, referring to the studies of Liu,
Zhao (2015), Delaney and Kearney (2016), and Latif, Miles
(2020), Baker, et al. (2022); De and D’Haultfoeuille (2023), Roth,
et al. (2023), this paper introduced enterprise patents as the
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control group and university patents as the experimental group.
The DID estimation model was used to study the processing
effect of the system. At the same time, in 2019, the Ministry of
Finance revised the evaluation and filing system for university
patent trading in accordance with the Law on Promoting the
Transformation of Scientific and Technological Achievements.
This study, therefore, considered the social effects of two changes
in the upper and lower systems. Three periods of mixed cross-
section data before and after the change of the university patent
trading system were, therefore, used for two differential
estimations to determine the difference in the treatment effect
brought about by two institutional reforms.

The patent transaction efficiency was the dependent variable.
The patent transaction efficiency of enterprises before the
implementation of the Law on Promoting the Transformation
of Scientific and Technological Achievements is represented by
yqit , and the patent transaction efficiency of universities is
represented by ygit . The regression equations are as follows:

yqit ¼ β1 þ β2x
q
it þ εit ð1Þ

ygit ¼ β1 þ β2x
g
it þ εit ð2Þ

where x represents the relevant control variable, and εit is the
random disturbance term. Similarly, after the implementation of
the Law on Promoting the Transformation of Scientific and
Technological Achievements, yqjt and ygjt represent the patent
transaction efficiency of enterprises and universities, respectively.
To analyze whether the patent transaction efficiency changed
significantly before and after the implementation of the system,
the latter is subtracted from the former, and the results are as
follows:

Δyqjt ¼ Δβ1 þ Δβ2x
q
jt ð3Þ

Δygjt ¼ Δβ1 þ Δβ2x
g
jt ð4Þ

These differences reflect the changes in the different groups
before and after the implementation of the Law on Promoting the
Transformation of Scientific and Technological Achievements.
However, whether such changes are caused by the institutional
reform or the influence of the object’s own trends necessitates
further analysis of the differences in the changes in the trends of
the different groups, so the second difference is continued. The
result obtained by subtracting Eq. (3) from Eq. (4) reflects both
the time difference and the group difference brought about by
policy implementation. The differential model can be expressed
as follows:

yit ¼ β1 þ β2xit þ β3treated þ β4post þ β5DIDþ εit ð5Þ
where yit represents the dependent variable, xit represents the
independent variable, treated is the subject dummy variable, post
is the institutional dummy variable, and εit is the random
disturbance item. DID, the product of the time and individual
dummy variables, is the estimator of the differential difference,
which serves as the basis for judging the impact of the
implementation of the Law of Promoting the Transformation of
Scientific and Technological Achievements on dependent vari-
ables. The policy of the Ministry of Finance in 2019 was treated in
the same way. According to the estimation of the DID model, the
results after differential analysis reflect not only the impact of
institutional reform on patent transaction efficiency but also the
impact of groups on transaction efficiency. It is thus necessary to
focus on the coefficient of the interaction term—that is, the
degree of influence of institutional reform on the transaction
efficiency of colleges and universities.

Variable design.

(1) Explained variables. The explained variable in this paper is
patent transaction efficiency. According to the Patent Law of
the People’s Republic of China, patents are categorized into
three types: invention, utility model, and design. China
conducts formal examination of utility model patents and
design patents, which are disclosed on the authorization
announcement date, and relevant technical information
immediately enters public channels. The substantive exam-
ination system for early disclosure and delayed examination
was, however, implemented for invention patents, which are
disclosed before authorization, but from the date of
disclosure, potential trading objects can know the relevant
technical information through open channels. Due to the
research type and evaluation system of universities and
colleges, the patent achievements of universities are mainly
inventions, so we selected invention patents as the research
object and measured the efficiency of patent transactions by
the time difference between patent publication and patent
transaction filing. The larger the time difference, the lower
the efficiency of the patent transaction.

(2) Explanatory variables. The explanatory variable in this
paper is the estimate variable of differential difference,
which is represented by the product of the dummy variable
of time and the dummy variable of the subject. Because the
subject of the patent rights has both exclusive ownership
and joint ownership, the latter should be subjected to
special treatment. Therefore, if the subject of patent rights is
university, its value is 1; if the subject of patent rights is
enterprise, its value is 0. Because the revised Law on
Promoting the Transformation of Scientific and Technolo-
gical Achievements was implemented in October 2015, the
time variable takes the value of 1 after that date and 0
before that date. Similarly, in the second differential
analysis, the value assigned after the implementation of
the Interim Measures for the Management of State-owned
Assets of Public Institutions in April 2019 is 1, and the
value before the implementation is 0.

(3) Control variables. The control variables are patent transac-
tion mode and patent individual information variables.
Different transactions mean different levels of negotiation
difficulty and transaction costs. According to the intensity
of exclusivity, the transaction involved in a patent license
can be divided into exclusive, sole and general licenses, and
the effect of an exclusive license is similar to that of a patent
transference. Shen et al. (2019) suggested that the total
license income of colleges and universities depends on the
market share of the products of licensees, so colleges and
universities tend to license many enterprises. Transaction
type is thus used as the control variable. Patent individual
information variables include basic information, technology
width, and technology value. Referring to the research by
Boeing and Mueller (2019), the number of claims, the
number of pages of the literature, and the number of
applicants were selected as the main indicators for basic
patent information. Referring to the study of Jiang et al.
(2020), the number of IPC categories and the number of
same families were taken as indicators to measure
technological breadth and technological value. To sum up,
the variables and measurement methods constructed in this
paper are shown in Table 1.

Data description. The data used in this paper are from the
Incopat database, and patent transaction data from 2013 to 2021
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were searched with the keywords “licenseyear” and “assignyear.”
The data in the period just covered before and after the two policy
implementations, which constituted two sets of mixed panel data
with six periods. According to the research purpose, the samples
whose subjects are natural persons and foreigners were excluded,
patents shared by universities and enterprises were excluded.
After eliminating the samples with missing or extreme values for
the main variables, a total of 10,487 effective samples were
obtained, including 3674 samples between the two reforms, which
were included in the empirical analysis in stages 1 and 2. Samples
were classified as belonging to the university group or the
enterprise group, of which 6427 were university group. The
samples between the two reforms were included in the simulation
and test of the DID model in two stages. Descriptive statistics are
shown in Table 2. Overall, it takes approximately four years for
the invention patents of Chinese enterprises and universities to be
disclosed to the trading record. After the reform of the system in
2015, the average time spent on patent exchange increased, and
further analysis of the difference and its causes should be reflected
through the results of the differential analysis.

Empirical results and analysis
Basic regression analysis. The results of regression analysis are
shown in Table 3; (1) is the first-phase regression model, and (3)
is the second-phase regression model. To further enhance the
robustness of the empirical results, control variables such as the
transaction type, basic information, and technology information
for the patent were added to the baseline results for regression;
the results for models (1) and (3) are shown in (2) and (4),
respectively. The interaction terms were significant at the level of
5% or 1%, and the regression coefficients of the first phase were
positive, while those of the second phase were negative.

The regression results indicate that after the implementation of
the first phase of the policy, there was a conflict between the lower
and upper laws. The university patent exchange took longer—that
is, the transaction efficiency was lower. After the implementation
of the second phase of the policy, the lower law was consistent
with the upper law, and the upper law was concretized. At this
time, the time spent on university patent exchange fell rapidly
compared with the efficiency under the legal conflict. The
absolute value of the DID coefficient in the second period was
higher than that in the first period, which indicates that the
transaction efficiency of university patents in the second period
also improved relative to before the reform, and the effect of the
reform of the upper law appeared in the reform of the lower law.
After adding various control variables, the regression results were

Table 1 Definitions of the variables.

Variable category Variable name Variable definition

Dependent variable Transaction efficiency—Y On a monthly basis, the time interval between patent publication and transaction, the shorter
the interval, the higher the efficiency

Explanatory variable Institutional reform—Post The value is 0 before the system reform and 1 after the reform
Control group—Treat Enterprises are assigned a value of 0, and universities are assigned a value of 1
Difference term—DID DID = Treat × Post

Control variable Transaction type—Monopoly Transference and exclusive licenses are assigned a value of 3, sole licenses are assigned a value
of 2, and general licenses are assigned a value of 1

Number of claims—Right The number of patent claims
Number of pages—Document The number of pages in the patent application document
Number of applicants—
Applicant

The number of patent applicants

IPC classification number—IPC The number of IPC classifications for patent applications
Homologous number—Family The number of patents filed in the same family

Table 2 Descriptive statistics.

Stage 1 (N= 5902) Stage 2 (N= 8259)

Variable Mean SD Min. Max. Mean SD Min. Max.

Y 42.31 27.96 0.0300 188.3 48.93 33.04 0.0300 212.6
Post 0.620 0.480 0 1 0.560 0.500 0 1
Treat 0.370 0.480 0 1 0.370 0.480 0 1
Monopoly 2.710 0.680 1 3 2.520 0.840 1 3
Right 6.240 4.250 1 52 6.660 5.060 1 272
Document 9.130 4.050 1 50 9.540 4.230 1 44
Applicant 1.160 0.490 1 4 1.130 0.440 1 4
IPC 2.160 1.510 1 20 2.060 1.400 1 16
Family 2.140 1.180 1 18 2.110 1.170 1 27

Table 3 Influence of transaction system reform on
transaction efficiency.

(1) (2) (3) (4)

Variable Y Y Y Y

Post 2.713*** 3.743*** 10.815*** 10.606***
(2.81) (3.96) (11.90) (11.70)

Treat 2.614** −0.227 5.743*** 5.741***
(2.20) (−0.19) (5.01) (5.02)

DID 3.129** 3.348** −4.172*** −5.677***
(2.04) (2.24) (−2.77) (−3.80)

Control variables No Yes No Yes
Observations 5,902 5,902 8,259 8,259
R-squared 0.010 0.069 0.024 0.057
F 20.31 48.82 67.51 54.96

***, and ** are significant at the levels of 1%, and 5% respectively.
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still significant, and the goodness of fit was improved, further
increasing the reliability of the empirical conclusions.

Robustness test
Parallel trend hypothesis testing. The policy effect was an exo-
genous term, and there was no two-way causal relationship with
the independent variable. The two-stage system reform only
affected universities but not enterprises, so the differential model
largely avoided data endogeneity problems caused by selective
bias. At the same time, the application of the differential model
has certain prerequisites for the data. In general, the treatment
and control groups must meet the parallel trend assumption—
that is, when the policy item is 0, there is no obvious difference
between the two groups of data. Commonly used test methods
include the graphic method, T-tests, and significance test of cross-
terms (Kahn-Lang, Lang, 2020; Jin et al., 2022). A cross-term
significance test was used in this paper. In the first stage DID
model, 2015 was set as the year when the policy occurred—such
as Current, Pre2 in 2013, Pre1 in 2014, and Post1 in 2016. The
results of the parallel trend test are shown in Table 4; the
regression results before 2015 (current) were close to 0 and not
significant, which satisfies the hypothesis that the treatment and
control groups have parallel trends before the policy imple-
mentation. The treatment group after 2015 showed a significant
upward trend, which verified the results of the basic regression.

It should be noted that the second stage DID model did not
satisfy the parallel trend hypothesis. The reverse analysis method
was adopted to invert the samples before and after the second
institutional revision. If the treatment and control groups need to
meet the parallel trend hypothesis after the reform, the reverse
observation was made to see whether there was a significant
difference in the institutional effect before the reform. If there was
a significant difference, the hypothesis is valid. The test results are
shown in Table 4. After removing the samples in 2021, the
hypothesis of the parallel trend was satisfied, and the regression
result was still significant in the reverse analysis, so the original
hypothesis was valid.

Counterfactual test. To test the robustness of the basic regression
results and exclude the influence of other industrial policies or
random factors, we referred to the studies of Bertoni et al. (2020)
and Albright et al. (2021) and conducted a counterfactual test by
advancing or lagging the time point of the policy intervention by
one year. We further observed whether the regression coefficient
of the differential term had significance. If the regression

coefficient of the differential term is significant, it means that the
change in the explained variable is caused by other random fac-
tors; otherwise, it means that the change in the explained variable
is an effect of the policy. Assuming that the implementation time
for the two college patent transaction process reforms is one year
ahead or one year behind, the regression model was rebuilt, and
the results are shown in Table 5. The DID regression coefficients
in the model (5–8) were not statistically significant, which indi-
cates that the influence of other science and technology policies or
random factors can be excluded, and the change in the patent
transaction efficiency for universities resulted from the policy
object studied in this paper.

Discussion
With university patents as the treatment group and enterprise
patents as the control group, the application of two-stage DID
method revealed that after the Law on Promoting the Transfor-
mation of Scientific and Technological Achievements (issued at
the end of 2015) reformed the system for the patent transaction
process of colleges and universities, their patent transaction effi-
ciency did not improve as expected but showed a significant
decline, contrary to the legislative purpose and theoretical pre-
suppositions. During this period, the Interim Measures for the
Management of State-owned Assets of Public Institutions had not
been revised, which resulted in an inconsistency between the
upper and lower laws. Although the Law on Promoting the
Transformation of Scientific and Technological Achievements
should be employed according to the applicable rules of law,
universities were at a loss after the promulgation of the new law
due to the inertia in long-standing operational rules and systems.
After the Ministry of Finance released the revised Interim Mea-
sures on the Management of State-owned Assets of Public
Institutions in April 2019, the efficiency of university patent
transactions improved rapidly, not only surpassing the period
before the implementation of the measures but also surpassing
the period before the implementation of the Law on Promoting
the Transformation of Scientific and Technological Achieve-
ments. After controlling for variables such as transaction type,
technology breadth, and technology value, the above conclusion
still holds.

This study empirically confirmed the existence of institutional
conflict in the legal system and revealed the mechanism of
institutional conflict: when the lower and upper laws are incon-
sistent, the lower law obstructs the implementation of the upper
law and hinders the realization of its legislative purpose. When
the lower law is subsequent to and consistent with the upper law,
the lower law is conducive to the implementation of the upper
law and promotes the realization of its legislative purpose. There

Table 4 Parallel trend test of DID.

Stage 1 (N= 5919) Stage 2 (N= 8259)

Variable Y Y

Pre2 1.630 5.563***
(0.79) (2.94)

Current 3.034 9.041***
(1.31) (4.91)

Post1 5.563*** 3.000
(3.44) (1.52)

Post2 3.229* −1.551
(1.64) (−1.10)

Post3 9.041*** 5.081***
(5.76) (2.71)

Constant 37.783*** 37.561***
(26.19) (31.77)

R-squared 0.0178 0.033

***, and * are significant at the levels of 1%, and 10% respectively.

Table 5 Results of the counterfactual test.

(5) (6) (7) (8)

Variable Y Y Y Y

Post 5.148*** 4.024*** 8.827*** 7.468***
(5.61) (4.47) (8.73) (7.34)

Treat 4.278*** 1.289 3.849*** 3.494**
(4.46) (1.34) (2.63) (2.39)

DID 0.718 1.103 −0.100 −1.022
(0.47) (0.73) (0.10) (−0.61)

Control variable No Yes No Yes
Observations 5,902 5,902 8,259 8,259
R-squared 0.014 0.067 0.018 0.048
F 27.71 47.14 49.04 46.01

***, and ** are significant at the levels of 1%, and 5% respectively.
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are four key policy implications of these results. First, the system
is symbiotic: the upper and lower systems not only cooperate with
and supplement each other but can also restrict and limit each
other. When there are legal conflicts between the upper and lower
systems, although the applicable rules of law can guide judicial
adjudication, the public is often unable to determine the correct
rules of behavior, which leads to an anomic social order and the
failure of the legislative purpose. Second, the functional
mechanism of the legal system must be considered when revising
laws. When the upper law is revised, the lower laws and regula-
tions should also be sorted out or amended promptly. Because the
legislative bodies for the upper and lower laws are often incon-
sistent, however, the makers of lower law must pay prompt
attention to changes in upper law and make legislative responses.
Third, the connective legislation mechanism between the upper
and lower laws is still lacking. Because the meeting times for the
legislative organs at various levels are different in China due to
the country’s legislative mechanisms and organizational system,
the procedures for setting the legislative agenda differ, so the
immediate linkage between laws cannot be realized. In addition to
the timely attention of the lower law–enacting body to the upper
law, the body should also consider making arrangements for
deliberation on the lower law at the same time as the revision of
the upper law or establish a joint motion mechanism between the
bodies enacting the upper and lower laws. Furthermore, the body
should list the lower laws involved in the revision of the upper
law to prompt the necessary revision. Fourth, the construction of
the rule of law in grassroots units should be strengthened, and a
unit legal consultant system should be established so when there
is a conflict between the upper and lower laws, professional
advisers can put forward advice on the application of law and
guidance on codes of conduct to reduce the social cost and loss of
benefits created by legal conflicts.

It should be noted that recent studies have identified potential
biases in the application of the DID method and have suggested
improvements (Baker et al., 2022; De Chaisemartin, D’Hault-
foeuille (2023); Roth et al., 2023). Drawing from these studies,
this paper selects “untreated individuals” as the control group,
estimates the parallel trend over an extended period, and avoids
staggered dynamic treatment effects to optimize the DID model
and enhance the reliability of its conclusions. However, a key
limitation is that the paper’s core metric, transaction efficiency,
does not account for patents that never undergo transactions. The
lack of data on the commercialization of these patents hinders
further expansive research.

Conclusions
This paper transforms the DID model commonly used in policy
research, and applying it to the study of conflicts of law. It analyzed
the property rights and trading system for scientific research
achievements in China and highlighted the important role of the legal
system in the revision of laws. It should, however, be pointed out that
this paper studied only one form of the conflict between laws: con-
flicts between the upper and lower legal systems; in addition, there
are legal conflicts of the same rank and conflicts within the same law,
among others. There is still much to explore in the study of legal
conflicts, as well as the use of big data statistics in legal research.

Data availability
The raw data and supporting information have been stored in the
Science Data Bank. It is available at: https://doi.org/10.57760/
sciencedb.18191.
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