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THE EFFECT OF UNIVERSITY 
PATENT TRANSFERS ON 
SUBSEQUENT INNOVATION: 
EVIDENCE FROM CHINESE 
UNIVERSITIES

ABSTRACT	 This study examines university 
patent transfer activities and their impact on 
innovation outcomes. The findings indicate that 
universities are becoming increasingly active in the 
patent transfer market, with invention patents and 
those in the manufacturing sector representing a 
substantial portion of transferred patents. Patent 
transfers positively affect university innovation, 
with a one-standard-deviation increase in patent 
mobility leading to a significant rise in innovation 
output. However, the impact of patent mobility 
varies by patent type and university characteristics. 
Universities with highly qualified research personnel 
and stronger social networks benefit more from 
patent transfers in innovation. These results 
underscore the role of patent transfers as a critical 
mechanism for fostering university innovation and 
highlight the institutional and regional factors that 
influence their effectiveness.

INTRODUCTION

Innovation is the cornerstone of a nation’s 
competitiveness and a fundamental driver of 
economic growth. Universities, as central hubs of 
scientific research, play a crucial role in fostering 
innovation by providing essential research 
resources. Over the past few decades, China’s 
investment in university research has increased 
significantly, rising from 580 million yuan in 1986 

to 179.7 billion yuan in 2019. This surge in research 
funding has led to an exponential increase in 
research output, particularly in patents.

As research investment grows, universities are 
producing more scientific and technological 
outcomes, including academic papers, monographs, 
and patents. Patents, in particular, have seen a 
dramatic rise in application numbers. In 2005, 
Chinese universities filed approximately 20,000 
patents annually, a figure that surged to 340,000 
by 2019. Notably, around 60% of these patents 
were invention patents, which typically hold higher 
technological value. The growing patent output 
reflects the strengthening role of universities in 
driving technological advancements and their 
increasing contribution to innovation.

However, a major challenge lies in the effective 
transfer and commercialization of university 
research outcomes. Despite the large number 
of patents, the actual technology transfer rate 
remains relatively low compared to developed 
nations. Recognizing this issue, the Chinese 
government has implemented several policies, 
such as the “Action Plan for Promoting the 
Commercialization of Scientific and Technological 
Achievements” issued by the Ministry of Education 
and other departments between 2016 and 2020. 
These initiatives aim to facilitate the industrial 
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application of research findings, enhance the 
efficiency of technology transfer, and accelerate 
the transformation of scientific discoveries into 
productive forces.

Given the critical role of universities in national 
innovation systems, optimizing the process of 
research commercialization has become an urgent 
priority. Understanding how university-generated 
patents transition from research laboratories to real-
world applications is essential for fostering economic 
development and maximizing the societal impact 
of innovation. Therefore, this study systematically 
examines the mechanisms and influencing factors 
behind university patent transfers, providing 
insights into how policy interventions can enhance 
technology commercialization and bridge the gap 
between academic research and industry adoption.

LITERATURE REVIEW
LITERATURE RELATED TO UNIVERSITY 
TECHNOLOGY TRANSFERS

Extensive research has explored the factors 
influencing university technology transfer. One 
of the primary determinants is the internal 
characteristics of universities. The research 
capacity of an institution, including the size and 
quality of its research personnel together with 
the level of R&D investment (Powers 2005, Xu 
et al. 2011), plays a significant role in facilitating 
technology transfer. Additionally, the structure and 
efficiency of university technology transfer offices 
(TTOs) significantly impact the commercialization 
process (Siegel et al. 2003a, 2004, Markman et 
al. 2004). Factors such as incentive mechanisms, 
managerial efficiency, institutional longevity, 
organizational scale, and even available resources 
have an impact on the effectiveness of technology 
transfer (Markman et al., 2005; Weckowska, 
2015). Some studies suggest that well-designed 
reward systems within universities can positively 
contribute to technology transfer by motivating 
researchers to engage (Siegel et al. 2003b, Siegel 
et al 2004). However, other research indicates 
that excessive emphasis on financial incentives 

may divert researchers’ attention from academic 
entrepreneurship, thereby causing distortion and 
limiting the broader impact of technology transfer 
(Grandi and Grimaldi 2005).

The intrinsic attributes of the technology being 
transferred also determine the likelihood of 
successful commercialization. Several studies 
have examined the role of patent characteristics, 
including the technological significance of 
innovation, the breadth of patent claims, and 
the specific domain of expertise (Powers 2005, 
Bozeman and Gaughan 2007). Moreover, the 
academic reputation and prior experience of the 
inventors play a key role in enhancing the credibility 
and attractiveness of the patented technology to 
potential industry partners (Chapple et al. 2005).

Another crucial dimension is the interaction 
between universities and external firms. Effective 
technology transfer requires strong university-
industry linkages. Studies have highlighted 
the importance of sustained engagement with 
corporate entities, external licensing agencies, and 
intermediaries in facilitating the commercialization 
of research (Siegel et al. 2003a, 2004, Buenstorf 
and Geissler 2012). The frequency and depth of 
interactions between academic institutions and 
industry partners directly influence the speed 
and success of technology transfer. Additionally, 
cultural and institutional differences, geographic 
and economic distance, and discrepancies in 
technological capabilities or policy environments 
can create barriers to effective knowledge diffusion 
(Buenstorf and Schacht 2013, Fang et al. 2014).

While extensive research has examined the 
determinants of technology transfer, its 
consequences for subsequent university innovation 
remain an underexplored area. Theoretically, 
Thursby and Thursby (2007) applied a life-cycle 
model, suggesting that under a tenure-track 
system, revenue from technology transfer should 
positively influence future research output by 
providing both financial resources and incentives 
for continued innovation (Lach and Schankerman 
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2008). However, empirical evidence presents 
a more nuanced reality. Studies based on U.S. 
university data indicate that while financial income 
from technology transfer tends to reduce the 
quantity of research output, it positively impacts 
research quality (Lach & Schankerman). This 
apparent contradiction has been attributed to the 
research congestion effect, wherein researchers 
shift their focus towards deepening and refining 
existing knowledge rather than producing a high 
volume of discoveries (Jesen and Thursby, 2003).

Further investigations into academic researchers’ 
time allocation suggest that engagement in 
technology transfer reshapes their research agenda. 
Given their dual responsibilities of conducting 
research and fulfilling teaching commitments, 
scholars must navigate trade-offs between 
fundamental and applied research. Some studies 
(Jensen and Thursby, 2003) argue that research 
commercialization incentivizes faculty members 
to prioritize application-driven projects, which, in 
turn, may reduce their involvement in exploratory 
scientific endeavors. These findings highlight 
the complex interplay between technology 
transfer, research output, and academic priorities, 
warranting further empirical investigation into how 
universities can balance commercialization efforts 
with fundamental knowledge creation.

LITERATURE RELATED TO PATENT 
TRANSACTIONS

The factors influencing innovation have been 
extensively studied in the literature. For instance, 
the stock market is generally more conducive to 
innovation than the bond market (Hsu et al. 2014), 
yet its positive impact is constrained by market 
liquidity (Fang et al. 2014). Similarly, a stable 
policy environment is more beneficial for fostering 
innovation than policy interventions themselves 
(Bhattacharya et al. 2017). Additionally, the 
establishment of high-tech industrial zones has 
been found to stimulate innovation through tax 
incentives, land subsidies, and improved access to 
financing (Tian and Xu 2022).

However, the ultimate goal of innovation is to 
realize economic benefits through technological 
advancements. The circulation of technology 
plays a crucial role in unlocking its economic 
potential. Recent research has increasingly 
focused on technology markets, particularly 
patent transactions, as a mechanism for 
reallocating technological resources efficiently. 
Early studies by Serrano (2010) analyzed patents 
granted and transferred in the United States, 
examining transactions from the perspectives of 
patent ownership, industry affiliation, and patent 
characteristics. Findings indicate that individual 
inventors and small firms exhibit the highest 
patent transaction rates while pharmaceutical and 
medical-related patents demonstrate the greatest 
liquidity. Furthermore, factors such as patent age, 
citation frequency, general applicability, and prior 
transaction history significantly influence the 
likelihood of patent transfers.

Building on this foundation, studies by Akcigit et 
al. (2016) explored the dynamics of U.S. patent 
markets and revealed that approximately 15–20% 
of patents are eventually sold, with an average 
transaction period of 5–6 years. Patents that are 
technologically distant from their original owner’s 
core expertise tend to be sold more frequently, with 
transactions favoring buyers whose technological 
profile is more aligned with the acquired patents 
than that of the seller (Ma et al. 2022). Research 
on firms undergoing financial distress further 
illustrates the role of patent transactions in 
corporate restructuring. For instance, Serrano 
and Ziedonis (2019) examined the sale of patents 
by companies filing for bankruptcy, finding that 
firms liquidate a substantial portion of their patent 
portfolios within the first two quarters following 
bankruptcy filings, often prioritizing the sale of 
high-value and strategically significant patents to 
generate immediate financial relief.

Further empirical research has investigated the 
role of patent transactions in venture-backed 
startups. Studies show that among startups 
in innovation-intensive industries that failed 
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between 1988 and 2008, approximately 70% of 
their patents were sold, typically within a year of 
the firm’s closure (Ma et al. 2022). These patents 
were predominantly acquired by companies 
operating within the same industry, underscoring 
the high redistributive value of intellectual 
property in technology markets. Comparative 
studies between large and small firms suggest 
that smaller firms are more active participants 
in patent transactions. (Figueroa and Serrano 
2019). While large firms are more likely to 
acquire high-value patents due to their capacity 
for internal technology integration, smaller firms 
prioritize patents that complement their existing 
technological portfolios. Transaction costs also 
play a significant role, as smaller firms exhibit 
greater flexibility in engaging in patent sales, 
whereas larger corporations may find internal 
R&D investments more cost-effective.

Recent studies have begun to explore the broader 
impact of patent transactions on innovation. 
Patent transactions serve as a mechanism 
for optimizing the allocation of technological 
resources, thereby fostering economic growth 
and improving social welfare. Empirical evidence 
suggests that the economic value generated 
through patent transactions corresponds to 
approximately 10% of the transferred patent’s 
intrinsic value and increases as transaction costs 
decline (Serrano 2018).

At the firm level, research by Brav et al. (2018) 
found that external financial interventions, such 
as hedge fund involvement, significantly increase 
the likelihood of patent sales. Firms tend to divest 
patents that are technologically distant from their 
core operations, thereby ensuring that intellectual 
property is utilized more efficiently and enhancing 
innovation efficiency. Han et al. (2022) 
demonstrated that patent transactions not only 
facilitate corporate innovation but also enable 
firms to specialize in their core technological 
competencies, promoting a more structured 
division of labor in innovation processes.

Additional studies by Hochberg et al. (2018) 
indicate that patents that are more likely to 
be transacted also have higher potential as 
collateral for financial leverage. The ability to 
liquidate patents enhances their residual value, 
increasing the feasibility of using patents for 
secured loans. Furthermore, research on patent 
litigation suggests that the likelihood of legal 
disputes decreases following patent transactions, 
as acquiring firms typically possess stronger legal 
resources to enforce intellectual property rights 
and resolve infringement claims more effectively 
(Galasso et al. 2013).

RESEARCH GAPS AND CONTRIBUTIONS 
OF THIS STUDY

Existing research on university technology 
transfer and patent transactions presents several 
key limitations. First, most studies focus on the 
factors influencing university technology transfer, 
with relatively few examining the transfer of 
university innovation outcomes from a patent-
level perspective (Akcigit et al 2016, Serrano 
2018). Second, while prior studies have explored 
the broader implications of patent transactions, 
such as their impact on social welfare and firm-
level performance, their effects on universities 
remain underexplored (Han et al. 2022, Brav et 
al. 2018, Galasso 2013). Given that universities 
are major innovation hubs, understanding how 
university research activities are influenced by 
patent transfers is both a significant and pressing 
issue. This study addresses this gap by investigating 
university technology transfer through the lens of 
patent transactions and examining its impact on 
subsequent university innovation.

This study contributes to the literature on 
university technology transfer and innovation by 
addressing several key gaps and extending prior 
research in the following three aspects:

1.	 Investigating the Impact of Patent 
Transfers on University Innovation
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While prior studies have explored the factors 
influencing university technology transfer, 
relatively few have examined how patent 
transfers—an essential mechanism of technology 
commercialization—affect subsequent university 
innovation. By analyzing patent-level data, this 
study provides empirical insights into whether 
and how patent transactions stimulate further 
innovation within universities.

1.	 The Role of Faculty Qualifications in 
Technology Transfer and Innovation

Existing research suggests that the quality 
of university researchers plays a crucial role 
in technology commercialization, but limited 
attention has been given to its moderating effect 
on the relationship between patent transfers 
and innovation. This study hypothesizes that 
universities with a higher proportion of senior 
faculty members—who possess greater expertise, 
credibility, and industry recognition—are more 
likely to experience stronger positive effects of 
patent transfers on subsequent innovation.

3.	 The Influence of University-Industry 
Social Networks

Technology transfer is inherently influenced by 
the strength of university-industry relationships, 
as close ties facilitate knowledge exchange and 
reduce information asymmetry in technology 
commercialization. This study examines whether 
universities with richer industry networks benefit 
more from patent transfers, leading to greater 
innovation outcomes.

The paper is structured as follows: Section 3 
presents the data. Section 4 outlines the empirical 
model, detailing the methodology employed 
to examine the relationship between patent 
transfers and university innovation. Section 5 
discusses the results, providing empirical findings 
and interpretations. Finally, Section 6 concludes 
the study, summarizing key insights and policy 
implications.

DATA

This study utilizes two primary datasets. The 
first dataset consists of patent transfer data 
spanning from 1999 to 2016, which includes core 
information such as patent application numbers, 
assignors, assignees, and execution dates of the 
transfers. The second dataset comprises basic 
patent information, covering patents that were 
applied for and granted between 1985 and 2016. 
This dataset includes details such as application 
numbers, applicants, grant dates, and application 
dates. Both datasets were obtained from the China 
National Intellectual Property Administration 
(CNIPA). Additionally, patent-level data from 
the EPS Database and CSMAR Database are 
incorporated as supplementary sources to 
enhance cross-validation and ensure robustness in 
the analysis.

DATA PRE-PROCESSING

To ensure the accuracy and reliability of the 
patent transfer data and to exclude non-
commercial transfers, this study applied a series 
of preprocessing steps. The patent transfer 
dataset was first merged with the basic patent 
information dataset using patent application 
numbers, retaining only patents originally filed by 
domestic universities. Observations with missing 
key information, such as assignors, assignees, 
or execution dates, were removed. Additionally, 
records where the execution date of the transfer 
exceeded the patent’s expiration date, or where 
the patent lifespan was abnormally short (less than 
four years) or beyond the maximum statutory 
validity, were excluded to prevent inconsistencies. 
Duplicate transactions involving the same patent 
being transferred multiple times by the same 
assignor or received multiple times by the same 
assignee were also removed. Given that not all 
registered patent transfers represent market-
driven technology transactions, non-commercial 
transfers were identified and eliminated based on 
established methodologies in the literature, with 
adjustments made to fit the specific characteristics 
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of the dataset. Following these data-cleaning 
procedures, the final dataset comprises university-
originated patent transfers that occurred between 
1999 and 2016.

SUMMARY STATISTICS

This section presents descriptive statistics for the 
key variables in the regression sample, as shown in 
Table 1. The dataset consists of 8,705 university-
year observations spanning from 1999 to 2016.

On average, universities apply for and are granted 
approximately 125.87 patents per year, but there 
is substantial variation across institutions, as 
indicated by a standard deviation of 212.61. Some 
universities record no patent applications in certain 
years, while the most productive institutions apply 
for as many as 1,165 patents in a single year. Among 
these granted patents, invention patents account 
for more than half, with a mean of 67.33, while 
utility model patents are slightly lower at 55.24. 
Notably, the distribution of invention patents 
exhibits greater variability across universities 
compared to utility models.

Regarding patent liquidity, the average probability 
of a university patent being transferred is 1.07%, 

with invention patents (1.25%) being more likely to 
be transacted than utility model patents (0.79%). 
This suggests that invention patents, which 
typically involve more substantial technological 
advancements, have greater marketability and 
higher demand in technology transfer.

In terms of university resources, the average annual 
R&D expenditure per university is approximately 
$17.36 million, with some institutions investing 
as much as $241.92 million, while others report 
little to no spending. Similarly, the number of 
researchers per university averages 411, but varies 
significantly, ranging from 3 to 3,893. University 
size, measured by the total number of students, 
faculty, and staff, exhibits considerable dispersion, 
with an average of 1,157.99 and a maximum of 
9,376.
Additionally, in the university patent transfer 
dataset, 83.61% of all transfers occur after the 
patent has been granted, meaning that the analysis 
focuses primarily on post-grant patent transfers 
(patent rights transfers), rather than pre-grant 
transfers (application rights transfers). Given the 
nature of patent commercialization, universities 
appear to engage more actively in patent 
transactions after securing official patent rights.
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PATENT TYPE

The composition of university patent transfers 
from 2001 to 2015 reveals a strong dominance of 
invention patents, which consistently accounted 
for the majority of transferred patents. In 2001, 
all transferred patents were invention patents 
(100%). Although the share fluctuated over time, 
it remained consistently high, averaging around 
85% in most years. The lowest recorded proportion 
of invention patents occurred in 2004 (54.05%), 
coinciding with a temporary increase in utility 
model patents, which accounted for 40.54% of 
transfers that year.

Utility model patents generally constituted a 
smaller but stable share, ranging between 10% 

and 17% in most years, except for notable peaks 
in 2004 (40.54%) and 2015 (14.29%). Design 
patents, on the other hand, represented the 
smallest fraction of transferred patents, exceeding 
5% only in 2004 (5.41%), while in most years, their 
share was negligible or zero.

The consistently high proportion of invention 
patents in university technology transfer suggests 
that universities primarily commercialize patents 
with higher technological and commercial value, 
aligning with their role as key innovation hubs. This 
trend also indicates that university patent transfers 
emphasize knowledge-intensive technologies, 
reinforcing their significance in driving technological 
progress and industry applications.
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INDUSTRY COMPOSITION

The industry distribution of university patent 
transfers from 2001 to 2015 highlights a strong 
concentration in the manufacturing sector, 
which consistently accounted for the largest 
share of transferred patents. In the early years, 
manufacturing patents made up nearly 100% of 
all transfers, with 2001, 2002, and 2005 seeing 
no transfers in any other sector. Over time, the 
dominance of manufacturing patents declined 
slightly, reaching 86.19% in 2015, indicating a 
gradual diversification in university technology 
commercialization.

The second-largest category of transferred patents 
belonged to the information transmission, software, 
and information technology services sector, which 
saw a steady increase in its share over time. While 
its proportion remained below 10% in most years, 
it reached 8.53% in 2012 and continued to grow, 
reflecting the increasing role of digital and software-
related innovations in university technology transfer.

Other industries, such as electricity, heat, gas, 
and water production and supply, as well as 
construction, accounted for relatively small but 
gradually rising shares. For instance, patents in the 
electricity and energy sector increased from 0% in 
the early 2000s to nearly 5% by 2015, signaling 
growing university engagement in energy-related 
innovations. Similarly, agriculture, forestry, animal 
husbandry, and fishery, as well as mining, had only 
minimal participation in patent transfers, with 
their combined share rarely exceeding 1-2% in any 
given year.

These trends suggest that while manufacturing 
remains the dominant sector for university 
patent transfers, there is a clear shift towards 
greater industry diversification, with increasing 
participation from the technology, energy, and 
infrastructure sectors. This evolution reflects the 
broader transformation of university research 
commercialization, as more industries engage 
in the adoption and application of academic 
innovations.
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MODEL
VARIABLES

The key explanatory variable in this study is 
patent liquidity, which captures the likelihood of 
a university’s patents being transferred. Since 
patent transfers and university innovation may 
be endogenously related, this study constructs  
a patent liquidity index to mitigate potential biases. 
This measure follows existing methodologies 
but is adapted to fit the dataset’s specific 
characteristics. Patent liquidity is defined as 
the average probability of a university’s valid 
patents being transacted (Serrano 2010). 
To construct this measure, the transaction 
probability of each patent is estimated based on 
its authorization year, industry classification, and 
the year of transfer. Specifically, for each year, 
the transaction probability is calculated as the 
proportion of patents within a given authorization 
year and industry category that were successfully 
transferred. Since each patent has a corresponding 
authorization year and industry classification, this 
approach allows for the estimation of transaction 
probabilities across universities.

The stock of valid patents at each university 
includes only those that have been granted but have 
not yet expired. Given that most patent transfers 
occur within a few years after authorization, this 
study considers only patents authorized within the 
past six years when constructing the university’s 
valid patent stock. Empirical distributions indicate 
that more than 70% of patent transfers take 
place within the first six years after authorization. 
Additionally, because design patents typically 
have lower technological content and account 
for only a small fraction of transactions in the 
dataset, this study focuses on invention patents 
and utility models when examining the impact 
of patent transfers on innovation. The patent 
liquidity index is thus computed as the average 
probability of valid patents being transacted at 
each university, with separate calculations for 
invention patents and utility models to allow for 
heterogeneity analysis.

Using patent liquidity as the explanatory 
variable offers two key advantages. First, it is 
directly linked to actual patent transfer activity, 
as it is constructed using real transaction 
data while accounting for authorization 
year and industry-specific characteristics. 
A higher patent liquidity index implies a 
greater likelihood of patent transfers at a 
given university. Second, it reduces concerns 
regarding potential endogeneity, as the index 
is derived from the full patent transaction 
dataset rather than being influenced by any 
single university’s characteristics. This ensures 
that the measure remains largely exogenous to 
individual university-level factors, mitigating 
biases related to reverse causality.

The dependent variable in this study is 
university innovation output, measured as the 
number of patents applied for and granted 
by each university. Following established 
literature, granted patent counts serve as 
a proxy for innovation performance. To 
account for the skewed distribution of patent 
filings, the negative binomial model is used. 
Similar measures are also constructed for 
invention patents and utility models. Given 
that innovation processes take time, patent 
applications are expected to exhibit a lagged 
response to influencing factors. Therefore, a 
two-year lag of patent counts is used as the 
primary dependent variable, with additional 
robustness checks conducted using a one-year 
lag to validate the results.

To control factors that may also influence 
university innovation output, several variables 
are included in the regression models. These 
include R&D expenditures, the number of 
research personnel, and university size, where 
university size is proxied by the total number 
of faculty members. Each of these variables is 
log-transformed to improve model stability. 
The data for these controls are sourced from 
the Compilation of Science and Technology 
Statistics for Higher Education Institutions.
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ENDOGENEITY

This study incorporates university-fixed effects 
and year-fixed effects into the regression model. 
University fixed effects control for time-invariant 
institutional characteristics that may influence both 
patent liquidity and innovation, such as university 
reputation, historical research strength, or long-
standing industry collaborations. Year-fixed effects 
account for macroeconomic and policy changes 
that could impact university innovation trends 
over time, such as national R&D funding policies, 
intellectual property (IP) law reforms, or broader 
shifts in technology markets. Together, these fixed 
effects help eliminate unobserved heterogeneity 
that could bias the estimation results.

A key concern in assessing the causal impact of 
patent liquidity on university innovation is reverse 
causality—that is, universities that are inherently 
more innovative may engage in more technology 
transfers rather than technology transfers driving 
future innovation. To address this issue, this study 
adopts a lagged explanatory variable approach, 
using one-year lagged patent liquidity as the 
key independent variable. This approach aligns 
with the theoretical expectation that patent 
commercialization activities today influence 
research and innovation outcomes with a time lag, 
rather than the other way around. By ensuring that 
patent liquidity at time t is used to explain innovation 
output at time t+1, the model reduces the risk of 
simultaneity bias.

Additionally, to further eliminate potential 
endogeneity, this study employs an instrumental 
variable (IV) approach, using the total technology 
transfer volume in the province where a university 
is located (excluding the university’s transactions) 
as an instrument for patent liquidity. The rationale 
for this IV is that technology transfer activity at the 
provincial level reflects the overall vibrancy of the 
regional technology market, which likely influences 
the ease and likelihood of a university transferring its 
patents. However, this measure is unlikely to directly 
impact a specific university’s patenting decisions 

beyond its effect on liquidity. The assumption is 
that while a dynamic regional technology market 
facilitates knowledge diffusion and enhances the 
probability of patent transactions, it does not 
independently drive a university’s innovation output.

By incorporating fixed effects, lagged explanatory 
variables, and an IV approach, these methodological 
choices help ensure that the estimated effects are 
not driven by omitted variable bias, simultaneity, or 
unobserved regional shocks. Robustness checks, 
including alternative lag structures and placebo 
tests, further validate the reliability of the findings.

EMPIRICAL MODEL SPECIFICATION

To exame the impact of patent transfers on 
universitllowing empirial model:ln(Patents) = β0+β1 
* liquidityit + β2 * ln(R&D)it +β3 * ln(Researchers)it 
+ β4 * scaleit + univerityi + timet + εit

The empirical model in this study examines the 
relationship between patent transfers and university 
innovation. I use the negative binomial model 
since the number of patents is a count variable 
and can be zero in our data set. In the model, i 
represents universities, and t denotes years. The 
key explanatory variable is patent liquidity, which 
measures the probability of a university’s patent 
being transferred. The dependent variable is the 
log-transformed count of patents applied for and 
granted, with a one-year lag to account for the 
time required for research and development before 
patents are filed and approved.

The regression also includes several control variables 
that may influence university innovation, including 
R&D expenditures (ln R&D), research personnel (ln 
Researchers), and university size (scale). To account 
for unobserved heterogeneity, university-fixed 
effects, and year-fixed effects are incorporated 
into the model. Standard errors are clustered at 
the university level to correct for potential serial 
correlation. Additionally, to mitigate the influence of 
extreme values, continuous variables are winsorized 
at the 1st and 99th percentiles.
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RESULTS
BASELINE ESTIMATION

This section presents the baseline regression 
results examining the impact of patent liquidity 
on university innovation output. Table 4 reports 
results from three different specifications: 
instrumental variable (IV) estimation, fixed effects 
(FE) estimation, and ordinary least squares (OLS) 
estimation. Across all models, patent liquidity is 
found to have a positive and statistically significant 
effect on innovation, reinforcing the hypothesis 
that a more active patent market enhances 
university research output.

Column (1) presents results from the IV estimation, 
addressing potential endogeneity concerns by 
using the total technology transfer volume in the 
province (excluding the university’s transactions) 
as an instrument for patent liquidity. The estimated 
coefficient for patent liquidity (0.125, p < 0.01) 
remains positive and statistically significant, 

suggesting that an increase in university patent 
market activity stimulates further innovation.

Column (2) reports the FE model, which includes 
university-fixed effects and year-fixed effects to 
account for unobserved time-invariant institutional 
characteristics and broader economic or policy 
changes that could influence university innovation 
trends. The coefficient on patent liquidity (0.136, 
p < 0.01) remains robust, supporting the argument 
that increased patent transfers are associated with 
higher research output, even after controlling 
university-specific factors.

Column (3) presents the OLS regression, which, 
while yielding a larger coefficient (0.633, p < 
0.01), is more susceptible to omitted variable bias 
and potential simultaneity issues. The discrepancy 
in coefficient magnitudes across specifications 
suggests that OLS may overestimate the effect of 
patent liquidity on innovation due to endogeneity 
concerns. 
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DIFFERENTIATED EFFECTS BY  
PATENT TYPE

Since invention patents dominate university patent 
transfers and exhibit higher liquidity than utility 
models (Table 2), it is crucial to examine whether 
the impact of liquidity varies across patent types. 
Table 5 presents separate estimations of the effect 
of invention patent liquidity on invention and 
utility while controlling for fixed effects and other 
covariates.

The results indicate that utility model innovation is 
more responsive to changes in liquidity. Specifically, 
a one-standard-deviation increase in liquidity 
leads to a 38.6% increase in utility model output, 
whereas the corresponding increase for invention 
patents is 16.5%. This suggests that utility models, 

which are typically less technologically complex, 
respond more immediately to fluctuations in patent 
liquidity.

One possible explanation for this pattern 
is that utility models tend to have shorter 
commercialization cycles and lower transaction 
costs, making them more sensitive to shifts in 
the patent transfer market. In contrast, invention 
patents often involve longer R&D processes, 
higher technological complexity, and more 
stringent approval requirements, leading to a more 
gradual response to changes in liquidity. This aligns 
with the notion that high-tech patents require 
sustained investment and industry collaboration, 
whereas utility models are often more readily 
commercialized by firms seeking incremental 
innovations.
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HETEROGENEOUS EFFECTS BY 
UNIVERSITY TYPE

The impact of patent liquidity on innovation 
varies across university types, given their distinct 
research orientations and industry links. Unlike 
firms that operate within specific industries, 
universities are classified based on their disciplinary 
focus. Following the Shanghai Ranking’s 
classification, this study categorizes universities 
into comprehensive, science & engineering, and 
medical universities and examines how patent 
liquidity affects innovation within each group 
(Table 6).

The results show that patent liquidity positively 
affects innovation across all university types, 

reinforcing the role of an active patent market in 
fostering knowledge commercialization. Among 
them, science & engineering universities exhibit 
the strongest response to invention patent 
liquidity (0.238*), suggesting that technology-
driven institutions benefit most from dynamic 
patent markets due to their stronger industry 
collaborations and applied research focus. For 
utility models, comprehensive universities show 
the highest sensitivity (0.395*), indicating 
that multidisciplinary institutions may be more 
engaged in commercializing lower-complexity 
patents. In contrast, medical universities show the 
weakest response to patent liquidity, particularly 
for utility models (0.272*), likely due to longer 
commercialization timelines and regulatory 
constraints in medical research.
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HETEROGENEOUS EFFECTS OF PATENT 
LIQUIDITY ON UNIVERSITY INNOVATION

As highlighted in the literature, the actual 
occurrence of patent transfers is influenced by 
multiple factors, among which university-specific 
characteristics play a crucial role. Two particularly 
important aspects are the qualifications of 
university researchers and their social networks. 
These factors shape the ability of universities to 
effectively transfer technology and determine 
how patent liquidity translates into innovation 
outcomes.

The Role of Researcher Qualifications

Since technology is an intangible asset, it is often 
characterized by high information asymmetry 
and significant uncertainty regarding its market 
potential and economic value. If a technology is 
developed by researchers with higher academic 
qualifications, it is likely to be perceived as more 
valuable, making it easier to commercialize. To 
capture this dimension, this study measures 
the share of senior faculty members (with high 
academic ranks) within each university over the 
sample period. Universities with a share above the 

median are classified as high-research-qualification 
institutions, while those below the median are 
considered low-research-qualification institutions.

Table 7 presents the estimation results, showing 
that higher researcher qualifications strengthen the 
effect of patent liquidity on innovation across both 
invention and utility model patents. Specifically, 
in universities with high research qualifications, 
a one-standard-deviation increase in patent 
liquidity leads to a 12.5% increase in invention 
patent output and a 51.7% increase in utility model 
output. In contrast, in universities with lower 
research qualifications, the corresponding effects 
are only 11.3% and 24.4%, respectively. These 
findings suggest that universities with more highly 
qualified researchers benefit more significantly 
from an active patent market. Highly qualified 
researchers may have greater technical expertise, 
stronger reputations, and broader professional 
recognition, which enhances the perceived value 
and marketability of their patents. Moreover, 
universities with more senior faculty members may 
have more developed internal support mechanisms 
for patent commercialization, further reinforcing 
the positive effects of patent liquidity on innovation 
output.
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The Role of Social Networks

Another key determinant of patent transfers is the 
social network strength of university researchers, 
particularly their collaborations with firms and 
industry partners. Universities that maintain 
strong connections with enterprises and other 
external stakeholders are more likely to engage 
in efficient knowledge transfer and technology 
commercialization. Stronger networks facilitate 
trust-building, reduce information asymmetry, and 
enhance the matching process between technology 
suppliers (universities) and demand-side firms.

To measure social network strength, this study uses 
the proportion of university R&D funding sourced 

from enterprises and other external organizations. 
Universities with above-median industry funding 
shares are classified as having strong social networks, 
while those below the median are categorized as 
having weak social networks.

The regression results in Table 8 confirm that strong 
social networks amplify the effect of patent liquidity 
on innovation, particularly for invention patents. 
In universities with strong social networks, a one-
standard-deviation increase in patent liquidity leads 
to a 23.1% increase in invention patent output and a 
29.2% increase in utility model output. By contrast, 
in universities with weaker social networks, the 
corresponding effects on invention and utility 
model patents are 10.1% and 32.3%, respectively.
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These findings suggest that universities with stronger 
industry ties are more effective at leveraging patent 
market activity for innovation. Institutions with 
well-established corporate collaborations may 
receive more market feedback, align their research 
more closely with industry needs, and benefit from 
faster and more efficient technology diffusion. 
The weaker effect of social networks on utility 
model patents suggests that these patents, which 
often require less industry-specific customization, 
are less reliant on strong external networks for 
commercialization. The results underscore the 
importance of both researcher qualifications and 
social network strength in shaping the relationship 
between patent liquidity and university innovation. 
Universities with highly qualified researchers 
and strong external links are better positioned 
to capitalize on an active patent market, making 
targeted policies crucial for enhancing university 
technology transfer.

Policymakers should consider strategies such 
as providing commercialization training for 
researchers, establishing more structured 
university-industry collaboration programs, and 
developing market-oriented research incentives 
to further bridge the gap between academic 
innovation and market application. Strengthening 
institutional support for technology transfer offices 
(TTOs) and reducing barriers to industry-academia 
partnerships could also enhance the innovation 
impact of university patent liquidity.

CONCLUSION

This study investigates the landscape of university 
patent transfers, including the extent of university 
participation, the composition of transferred patent 
types, and their industry distribution. Building 
on this, it further explores the impact of patent 
transfers on university innovation. The findings 
reveal a steady increase in the number of university 
patent transfers over time, with the probability 
of post-grant transfers also showing an upward 
trend. The majority of transferred patents belong 
to the invention category, with a significant portion 

associated with the manufacturing sector. More 
importantly, patent transfers exert a positive effect 
on university innovation, with a one-standard-
deviation increase in patent liquidity leading to a 
12.5% rise in innovation output.

The effects of patent transfers on innovation, 
however, are not uniform across different types of 
patents and universities. Universities with higher-
qualified researchers and stronger social networks 
experience a greater innovation boost from patent 
liquidity, while institutions located in regions with 
higher economic development and better financing 
accessibility also benefit more significantly from 
technology transfer activities. These findings 
contribute to the existing literature on university 
technology transfer and patent transactions, 
providing theoretical and empirical support for 
policies aimed at optimizing university patent 
commercialization. The results suggest that patent 
transfers not only activate existing technological 
resources and generate economic value but also 
stimulate further innovation, reinforcing the 
dynamic role of universities in driving technological 
progress.

To enhance the efficiency and impact of university 
patent transfers, universities should strengthen 
their technology transfer infrastructure, aligning 
with the policy framework established by the 
Ministry of Science and Technology and the 
Ministry of Education to advance professional 
technology transfer institutions. This involves 
establishing dedicated technology transfer 
offices (TTOs), cultivating specialized personnel, 
and improving commercialization mechanisms. 
Additionally, universities should develop effective 
incentive structures to encourage researchers 
to actively participate in technology transfer, 
incorporating commercialization performance as 
a key metric in faculty evaluation and promotion 
decisions. Given the high degree of information 
asymmetry and market uncertainty in patent 
transactions, universities must also implement 
robust risk assessment frameworks to mitigate 
potential challenges in the commercialization 
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process. Furthermore, leveraging patent 
navigation services can provide universities with 
strategic insights into industry trends, facilitating 
the development of high-value patents and 
improving the alignment of research outputs with 
market needs.

By strengthening the institutional mechanisms 
that support technology transfer, universities 
can further enhance their role in innovation 
ecosystems, improve the efficiency of knowledge 
commercialization, and contribute more 
effectively to technological advancement and 
economic development.
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