Humanities & Social Sciences

Communications

ARTICLE B creck o vesatn
https://doi.org/10.1057/541599-025-06168-x OPEN

Divergent pathways from autonomy to
performance: talent strategies in top Chinese public
research institutions

Dingyi You!, Ke Wen?3™ Fei Qin*™, Dacheng Song?> & Le Tang®

Public research institutions are critical actors in driving innovation through publicly funded
research. They need to build and deploy their core assets of human capital for knowledge
production, yet they often operate with constrained autonomy. This study examines how
financial management autonomy shapes talent strategies and, in turn, research productivity
in China's leading research institutions. Exploiting a quasi-natural experiment in which 30%
of top institutions were granted autonomy over personnel budgets, we compare divergent
pathways linking autonomy to performance. The analysis reveals that institutions with team-
based knowledge production models performed better by incentivizing incumbent
researchers, while those with individual-based models benefited more from hiring externally.
These results highlight the overall value of autonomy in public research institutions, and the
contingent nature of its translation into performance: the most effective talent strategy
depends on its fit with the institution’s underlying knowledge-production model, rather than a
one-size-fits-all approach.
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Introduction

hinese public research institutions have become increas-

ingly important players in global academia, driving sub-

stantial research investments and outputs, yet they still
face criticism for a lack of breakthrough achievements
(Cyranoski, 2014; Yang et al., 2023). Some attribute this shortfall
to stringent and highly detailed government controls over
research budgets, which limit research institutions’ ability to
reallocate resources in response to evolving research needs (Cao
et al.,, 2018). Such inflexibility often prevents research institutions
from directing funds toward emerging opportunities with high
scientific potential, or offering competitive remuneration to
attract and retain leading scholars—both of which are widely
recognized as critical to achieving major scientific breakthroughs
(Jabrane, 2022). In response, the Chinese government launched
the Green Channel Reform in 2018, granting 60 leading research
institutes and universities greater autonomy in managing both
budgetary subsidies and research funds.

However, although financial autonomy constitutes an impor-
tant influencer on research performance (Sandstrom and Van den
Besselaar, 2018), its effects remain contested (Enders et al., 2013;
Gornitzka and Maassen, 2017; Jongbloed and Vossensteyn, 2016;
Sandstrom and Van den Besselaar, 2018). Advocates argue that
institutional managers, with their localized knowledge and real-
time information, can allocate resources more effectively than
government agencies (Bjornholt et al., 2022; Jia et al, 2019).
Conversely, critics emphasize the risks of moral hazard, advo-
cating for transparency, accountability and legitimacy in fund
management (Dal Molin et al., 2017; Rasul et al., 2021). Some
cross-country comparative studies, which did not include China
in the analysis, suggest that financial autonomy may prove
counterproductive in developing countries lacking a robust tra-
dition of autonomy (Bezes and Jeannot, 2018; Hanushek et al.,
2013). This raises the question of whether China’s pilot reform
effectively enhanced research performance, particularly in terms
of high-quality research.

Moreover, this reform emerged against the backdrop of
chronic underinvestment in personnel funding in Chinese
research institutions (Cao et al., 2018; Serger et al., 2015). Given
the central role of human resources in knowledge production
(Enders et al., 2013), the effectiveness of financial management
autonomy may depend on how institutions leverage this flex-
ibility to optimize their talent management strategies. These
strategies generally fall into two categories: hiring external talent
or developing and incentivizing internal staff (Cappelli, 2008).
While previous studies indicate that external hires do not always
outperform internal hires, evidence has been drawn from com-
mercial organizations (e.g., Bidwell, 2011). The ‘buy or make’
debate (Cooke et al.,, 2022) has received little attention in the
context of public research institutions, which operate under
public funding and unique policy constraints. This gap motivates
an essential question: When granted financial management
autonomy, how can research institutions transform financial
capital into talent strategies that drive high-quality knowledge
production?

This study examines the efficacy of the Green Channel reform,
employing a difference-in-difference (DID) approach to evaluate
the impact of increased autonomy in fund management on
research performance of research institutes and universities. To
uncover the mechanisms linking autonomy and performance, we
investigate two distinct talent strategies: an inward-oriented
approach by increasing financial incentives for incumbent staff
versus an outward-oriented approach by external recruitment and
expanding the organization’s talent pool.

This study offers the following contributions. First, it con-
tributes to the research on the autonomy of public research

2

institutions, offering evidence that supports the positive view
towards financial management autonomy (De Boer et al,, 2010;
Kim and Min, 2020; Smith et al., 2011). Specifically, we show that
greater autonomy in funding allocation enhances high-quality
research performance, addressing concerns about potential trade-
offs between quantity and quality. Second, it advances under-
standing of the ‘buy or make’ dilemma in the public research
sector. Prior studies often treat research institutes and universities
as homogeneous knowledge producers (Kruss, 2020; Lian et al,,
2021), and comparative analyses have largely been limited to
functional and structural differences (Cheah et al., 2020). Our
findings reveal that the same policy elicited differential responses:
in universities where research activities are organized in an
individual-based system, external hiring brings new knowledge
and boosts performance; in task-oriented and team-based
research institutes, enhancing incentives for internal talent is
more effective. Aligning with Tung and Qin (2025), who
emphasize that organizational talent strategies carry significant
implications in an era of intensified global competition for top
talent, the insights from this study of an important policy reform
affecting leading public research institutions may hold broader
relevance beyond the Chinese context.

The rest of the paper is organized as follows: “Research setting”
introduces the institutional background and the funding auton-
omy reform. “Literature and hypotheses” proposes research
hypotheses. “Research methodology” describes the data, sample
and empirical methods. Empirical results of hypothesis testing
and their robustness are presented in “Results”. “Discussion and
conclusion” discusses the findings, along with theoretical con-
tributions and policy implications.

Research setting

Public research institutes and universities in China. Since the
founding of the People’s Republic of China, public research
institutes and universities have played distinct roles: universities
primarily focus on education and talent development, while
research institutes concentrate on mission-oriented scientific
research. Although these roles have overlapped more in recent
decades, important differences remain in mission, funding
structures, and research types (Kroll and Schiller, 2010; Xue and
Li, 2022). By law, research institutes must ‘serve national goals
and public interests’, whereas universities engage in research
alongside other responsibilities, without an explicit mission
directive.

These institutional distinctions are also reflected in funding
sources and research activities. Research institutes receive over
80% of their funding from government sources, compared with
about 65% for universities. Research institutes allocate only 15%
of R&D spending to basic research and over 50% to experimental
development, whereas universities devote around 40% to basic
research and 50% to applied research (National Bureau of
Statistics of China (2022)).

Such institutional distinctions shape how research is organized
and, in turn, the talent strategies each type of institution adopts.
Public research institutes, with clearly defined missions, tend to
organize work in teams where principal investigators (PIs) recruit
team members as needed. In universities where basic research
predominates, the PI role is less pronounced. Hiring decisions
typically occur at the school or departmental level, and are based
largely on individual faculty performance (Sahibzada et al., 2020;
Zhang et al., 2019).

Reform in public research funds deployment. The Chinese
government provides two main types of R&D funds to public
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research institutes and universities: fundamental funds from
institutional budget appropriations, and project funds awarded to
PIs via competitive grants.

Before 2018, strict restrictions applied to both types of funds.
Fundamental funds could not be used for salaries or bonuses and
were limited to direct research expenses (equipment, consum-
ables, conference, travel, etc.). Project funds were tied to rigid
budget accounts with low overhead rates, leaving institutions little
flexibility to reallocate resources toward personnel compensation
or performance incentives.

In 2018, the State Council piloted a reform that relaxed these
rules for 60 top-tier research institutions, including 28 research
institutes and 2 universities within Chinese Academy of Sciences
(CAS) system, and 30 universities affiliated with the Ministry of
Education (MOE). CAS institutes (105 in total) are regarded as
China’s premier research institutes (Yang et al., 2023), and MOE-
affiliated universities (75 in total) represent the country’s elite
universities (Serger et al., 2015). Thus, the pilot covered about
30% of China’s top tier public research institutions.

The reform introduced two key changes: (1) Research
institutions could now use up to 20% of fundamental funds for
personnel costs, with full discretion over allocation criteria and
recipients; (2) Allowable overhead rates for project funds
increased, and budget procedures were simplified. The maximum
overhead rate rose from 20% to 30% for projects under 5 million
RMB, from 15% to 25% for those between 5 million and 10
million RMB, and from 13% to 20% for those above 10 million
RMB. Importantly, project overheads are retained and managed
by the host institution, enhancing their ability to reallocate funds
in line with their strategic priorities.

Together, these changes expanded financial management
autonomy—the institution-level discretion over the deployment
of research funding, notably by newly granted ability to channel
fundamental funds and increased project overheads toward
personnel remuneration and incentives. This shift marked a
milestone in China’s research funding management system,
moving from centralized control to greater institutional discre-
tion. Given the long-standing constraints on personnel-related
spending in Chinese research institutions (Serger et al., 2015), this
autonomy represents not merely a quantitative increase in flexible
resources, but also a qualitative enhancement of institutions’
capacity to invest in human capital. Such a change is likely to
reshape team composition, strengthen talent incentives, and
ultimately influence research productivity.

Literature and hypotheses

Effect of autonomy in financial management on research per-
formance. R&D activities entail considerable uncertainties and
information asymmetry (Bakker, 2013; Hall, 2009), which creates
a fertile ground for agency risk (Eisenhardt, 1989; Jia et al., 2019).
In corporate research, the principal-agent theory advocates
reducing information asymmetry through result-oriented con-
tracts and establishing information systems to mitigate moral
hazards, thereby avoiding agents pursuing quantity of innovation
at the expense of novelty (Hoppe and Schmitz, 2013; Husted,
2007). However, in the context of knowledge-producing organi-
zations, empirical studies on agency risk remain limited. Many
scholars believe that granting research institutions greater
autonomy (rather than strengthening supervision to obtain more
information) can stimulate initiative and encourage high-quality
research output (Enkel, 2005; Maassen et al., 2017).

Scholars hold that managers of research institutions have better
knowledge and more timely information than government
funders regarding how to allocate resources. Thus, greater
institutional autonomy should lead to more effectively funding

allocation and utilization (Bjernholt et al., 2022; Jia et al., 2019).
Public research institutions are highly specialized, and their
scientific activities are complex and uncertain (Bakker, 2013;
Wang et al, 2024). Governments, as funding entities, face a
persistent principal-agent problem in evaluating research institu-
tions’ efforts and performance (Braun and Guston, 2003; Jia et al.,
2019; Maassen et al,, 2017). Managers of research institutions
typically possess specific knowledge about research processes and
prospects, along with a deep understanding of the dynamic
nature of scientific activities (Ammons and Roenigk, 2020;
Bjornholt et al., 2022). When granted greater autonomy, they can
make timely adjustments to the allocation of funds across periods
and categories in response to changing demands, thereby
enhancing both the efficiency and effectiveness of the research
institutions (Jonek-Kowalska et al., 2021; Kenny and Fluck, 2014;
Sukirno and Siengthai, 2011).

Comparative studies support this view. Knott and Payne (2004)
found that U.S. public universities under less government
regulations achieve better research performance. Mitsopoulos
and Pelagidis (2008) discovered that institutions with greater
financial autonomy are able to better select and reward staff and
to manage their financial affairs, which has a positive correlation
with scientific output. In Indonesia, Waluyo (2018) reported that
the uniform and detailed regulations imposed by the government
on research funding reduce resource-use efficiency. In China,
prior research has shown that strict budget controls hinder the
efficiency of fund utilization. For example, to comply with budget
rules, institutions may purchase equipment that is unnecessary
for their research needs (Cao et al, 2018), leading to wasteful
expenditures that contribute little to research performance. By
contrast, greater autonomy allows institutions to allocate
resources according to actual needs, which is likely to enhance
research performance. Therefore, we propose our first hypothesis:

Hypothesis 1. Financial management autonomy positively
affects the research performance of public research institutions.

Mediating effects of talent strategies. As for the mechanisms
through which financial management autonomy contributes to
enhanced research performance, talent strategies are important.
There are many ways that an organization can achieve higher
performance through better talent strategy (Flink, 2018; Flink and
Molina Jr, 2021; Melkers and Willoughby, 2005). Particularly,
financial management autonomy allows public research institu-
tions to allocate resources in ways that directly support human
capital development—either by expanding their talent pool
through external recruitment or by enhancing the performance of
existing personnel through targeted financial incentives. We ela-
borate on these two mechanisms in turn.

External hiring mechanism. Organizations often recruit externally
to address emerging opportunities and meet unmet skill
demands, thereby boosting productivity. This is particularly
relevant when new opportunities arise while the existing stock of
human resources falls short in meeting the developmental
requirements (Seeck and Diehl, 2017; Walsh and Lee, 2015).
Chinese universities have historically maintained a high
student-to-teacher ratio, with faculty growth lagging behind
student enrollment (Ding et al, 2021; Levin and Xu, 2005).
National strategies such as ‘innovation-driven development’ and
the ‘Double First-class’ initiative have posed new demands for
Chinese research institutions to expand their talent pool, placing
emphasis on the research capabilities of the staff (Serger et al,
2015). On the supply side, China’s national talent recruitment
policies and intensifying global competition have prompted
return migration of a growing number of overseas Chinese
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scholars and scientists (Shi et al., 2023; Zhao et al., 2020). The
expansion of the number of doctoral graduates, from 9409 in
2000 to 72,019 in 2021, has also led to an increase in the supply of
domestic scientific researchers. These demand-side and supply-
side factors combined create favorable conditions for external
recruitment. The reform on financial management autonomy
provides financial support for research institutions to do so. After
the reform, these institutions are allowed more rights to allocate
funds independently, including staff salary expenditure, at the
organizational level, and granted direct access to resources to
recruit and develop their staff (Zhang, 2014).

Cross-organizational personnel mobility is an important
channel for knowledge transfer and learning (see Argote and
Fahrenkopf, 2016, for a review). Newly hired staff bring both
explicit and tacit knowledge from prior organizations (Berry and
Broadbent, 1987), which can be adapted and integrated into new
contexts (Allen, 1984). Knowledge transfer occurs when the
mover applies what he or she knows to the recipient organization.
The hiring organization can access specific knowledge they lack
and to fill skill gaps through targeted knowledge acquisition
(Almeida et al, 2003; Marx and Timmermans, 2017). This
process, known as “learning-by-hiring”, can generate new
competitive advantages (Fahrenkopf et al., 2020; Filatotchev
et al,, 2011; Rosenkopf and Almeida, 2003).

Past research has pointed to the importance of recruitment in
promoting product innovation in corporate settings (Palomeras
and Melero, 2010; Rao and Drazin, 2002; Stoyanov and Zubanov,
2014). External hiring can break path dependence in innovation
and promote innovative outcomes (Kalleberg and Mouw, 2018;
Tzabbar et al, 2022; Wang, 2015). Studies on the context of
universities have also found that new personnel, by bringing new
knowledge and skills, are instrumental in exchange of ideas and
emergence of new, innovative ideas (Baty et al., 1971; Fahrenkopf
et al,, 2020). Therefore, we hypothesize that budgetary autonomy
will lead to an increase in external recruitment and further
enhance the research performance of research institutions.

Hypothesis 2. External recruitment mediates the positive
relationship between autonomy in financial management and
research performance.

Internal incentive mechanism. Financial management autonomy
can also result in higher performance in research institutions
through an alternative pathway of allocation of funds for provi-
sion of higher financial incentives to their research staff. Pro-
viding performance-based financial incentives is a common
approach to increase individual motivation, effort, and sub-
sequent performance (Garbers and Konradt, 2014; Govindarajulu
and Daily, 2004; Prieto and Pilar Pérez Santana, 2012). The
incentives clarify the link between effort, performance, and
rewards, and thus, enhance the attractiveness of a performance
goal (Anderson et al.,, 2010; Chiang and Birtch, 2012; Y. Yu et al,,
2022). Expectancy theory predicts that increased expectancy
about the effort-outcome relationship can boost employees’
motivation and focus their attention (Bonner et al., 2000; Garbers
and Konradt, 2014). When rewards are clear and tangible,
empolyees are likely to invest additional effort to the task and
acquire the skills needed to perform the task so that future per-
formance will be higher (Bonner and Sprinkle, 2002; Gagné,
2018). Goal-setting theory and self-regulation theory also point to
the positive link between material incentives and performance.
The former argues that financial incentives increase the accep-
tance of achievement goals, which in turn lead to higher per-
formance (Knight et al,, 2001; Locke and Latham, 2002). The
latter contends that financial incentives enhance individuals’
sense of valence and efficacy, fostering greater commitment, self-
efficacy, and performance (Chiaburu, 2010; Gist, 1987). It is
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generally believed that higher individual effort and better per-
formance are expected to improve overall organizational perfor-
mance (Lee and Raschke, 2016; Ployhart, 2021).

A meta-analysis by Kim et al. (2022) found that financial
incentives consistently boost performance across varying task
characteristics and incentive intensities. Similar conclusions have
been found in studies on the impact of internal incentives on
university publications. Andersen and Pallesen (2008) showed
that financial incentives increased the number of publications for
universities. Kim and Bak's (2020) study on Korean universities
reported that quantity-based bonuses are at least harmless, and
potentially beneficial if perceived as supportive rather than
controlling.

In China, academic salaries primarily consist of base pay,
determined by job position and professional title, and merit pay,
linked to research performance. However, base pay is relatively
low compared to the United States and Europe, and the
proportion of overhead funds available for performance-based
incentives is limited (Serger et al., 2015). This constraint often
leads academics to allocate time to external consulting activities at
the expense of their core research responsibilities (Mohrman
et al., 2011). Granting greater financial autonomy could alleviate
these limitations, enabling institutions to allocate a larger share of
research funding toward performance-based bonuses. These
enhanced internal incentives are likely to increase researchers’
motivation and effort, ultimately promoting higher-quality
research outputs.

Hypothesis 3. Internal incentivization mediates the positive
relationship between financial management autonomy and
research performance.

Research methodology

To test these hypotheses, we operationalize the core constructs
and implement a quasi-experimental design. This section
describes measures, data, sample construction, and models.

Measures and data

Dependent variables

Research performance: Although the performance measure may
vary, publications are important channels for research institutions
to distribute knowledge and the outcome of their scientific dis-
coveries (Gu et al., 2021; Kim and Min, 2020). Academic pub-
lication is thus the most important type of their research outputs.
The quantity of research papers has been widely adopted as a
measure of research performance (Andrade et al., 2022; Beerkens,
2013; Huang and Chen, 2017).

We use the annual number of papers indexed in Science
Citation Index (SCI) for each research institutes and universities
as a measure of their research performance (Variable name:
Paper). Taking research quality into consideration, we also use a
quality-adjusted paper count indicator: the number of highly
cited papers selected by Essential Science Indicators (ESI)
(Variable name: ESI Paper).

Publication data come from the SCI-Expanded Database
provided by Web of Science (WoS), retrieved in September
2022. Using the search query “Affiliation = institution name” and
“Year Published =2016-2021" in WOS, the total number of
papers published by each research institute or university and the
number of ESI highly cited papers were collected on an
annual basis.

Independent variables

Financial management autonomy: The key explanatory variable is
financial management autonomy, measured by the interaction of
a policy dummy and a post-reform dummy (Treatmentx Post).
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Institutions included in the 2018 pilot are coded Treatment = 1;
others = 0. The pilot began in July 2018; to accommodate pub-
lication lags, we define 2016-2018 as pre-reform (Post =0) and
2019-2021 as post-reform (Post = 1).

External Hiring: When a research organization hires more R&D
personnel externally, it leads to an increase in the size of their
workforce. Therefore, we proxy external hiring by the annual
change in R&D personnel: ARandD personnel = RéD Person-
nel,—Ré&»D Personnel,.;.

Internal incentivization: The internal incentivization strategy
means that research institutions allocate the additional autono-
mously controlled funds towards providing higher remuneration
incentives to their own existing employees, which results in an
increase in the proportion of personnel expenses within the R&D
expenditure. It should be noted that, in Chinese statistics, per-
sonnel expenses cover regular R&D staff and exclude postdoctoral
researchers and short-term assistants; base pay is fixed, so variation
in the ratio of personnel expenses to internal R&D expenditure
reflects performance-linked remuneration. External hiring can
raise total personnel outlays, but does not raise this ratio, because
new hires also require non-personnel spending (e.g., equipment).
Thus, the ratio of Personnel expenses/Internal R&D expenditures
more directly reflects internal incentive strength.

Control variables. We control for institution- and region- level
factors that may confound the relation between financial man-
agement autonomy and research performance. These variables
are also used for propensity-score matching.

Size: The headcount of R&D personnel. We only include R&D
personnel in science and technology disciplines for universities.
In the case of CAS, all its institutes are in science and technology
disciplines. In organizational performance studies, organizational
size is said to have a positive effect (Ahuja and Katila, 2001).

R&D expenditure: Natural log of annual R&D expenditure (in
RMB). For universities, we exclude humanities and social sciences
funds and focus only on science and technology funds to align
with SCI paper publication. Because the distribution of R&D
funding is highly skewed, we use the logarithm of funding.

Age: Years since founding. According to literature, age is clearly
linked to organizational performance, because older organizations
accumulate more knowledge and experienced staff (Balsmeier
et al,, 2017).

Labs: Count of national key laboratories affiliated with the
research institute or university, a proxy for research infra-
structure. In China, these labs are core platforms for undertaking
fundamental and applied research, hosting advanced equipment,
and attracting top scientists. Institutions with more national key
labs, therefore, have stronger research capacity (Wang et al,
2013).

Regions: Dummies for the central and western regions, using the
eastern region as the reference group. China’s regional classifi-
cation reflects both geography and economic development: the
eastern region is the most developed, followed by the central, and
then the western (Chen and Zheng, 2008; Zhang et al., 2012).
Regional differences shape research capacity because developed
regions attract more productive scientists and provide richer
resources.

The data for R&D expenditure, R&D personnel, external
hiring, and internal incentivizing are obtained from Statistical

Yearbook of Chinese Academy of Sciences for research institutes
and Compilation of Basic Statistical Data of Universities Directly
under the Ministry of Education for universities.

Sample selection

Raw sample. The 2018 “Green Channel” pilot reform expanded
financial management autonomy for 60 top-tier institutions: 28
CAS research institutes, 2 CAS universities, and 30 MOE-
affiliated universities. Because many faculty of CAS universities
hold dual appointments with CAS institutes, attribution of out-
puts is ambiguous; we therefore exclude the two CAS universities
and retain the 28 CAS institutes and 30 MOE-affiliated
universities.

To form a comparison group, we add all remaining non-pilot
CAS institutes (77) and MOE-affiliated universities (45). We then
exclude (i) 13 research institutes that underwent mergers or splits
between 2015 and 2021; and (ii) 7 research institutes and 11
universities with missing R&D expenditure data. The final raw
sample comprises 85 research institutes (23 treated, 62 control)
and 64 universities (29 treated, 35 control).

Matching. Given that pilot assignment was non-random, we
mitigate selection bias by matching treated institutions to com-
parable controls. Because research institutes and universities
differ in mission and activities, matching is conducted within
type: each treated institute (university) is matched only to other
institutes (universities).

Propensity score matching (PSM) approach was applied
(Rosenbaum and Rubin, 1983), performed by Stata 17 using the
Matching package. After applying logistic regression and caliper
matching (with caliper =0.05), the appropriateness of the
matching was assessed with a paired t-test for indicator variables
(Table 1). Balance improves substantially, and there are no
significant differences in covariate means after matching. We
drop unmatched units, yielding a final sample of 58 institutes (18
treated, 40 control) and 39 universities (14 treated, 25 control).

Common trend test. To verify the parallel-trends assumption
underlying the difference-in-differences design, we compare the
publication trajectories of treated and control institutions before
and after the Green Channel Reform. As shown in Fig. 1, both
groups exhibit similar performance trends prior to 2018, sug-
gesting no systematic pre-reform differences. Following the
reform, however, the trajectories begin to diverge, with treated
institutions experiencing a noticeable increase in research per-
formance, particularly in the number of highly cited papers.

Model specification. This paper employs a DID approach to
identify the causal effect of financial management autonomy. DID
is appropriate here because the reform was introduced in 2018 to
a subset of institutions, creating a natural treatment-control
contrast. By comparing changes in outcomes over time between
treated and untreated institutions, DID controls for both time-
invariant institutional characteristics and common temporal
shocks, allowing us to isolate the policy’s net effect. We lagged our
independent variables and control variables by one year, con-
sidering that publication usually shows a certain delay (Yu et al.,
2022).

In the first step of analysis, several regression models were
applied to test the effects of financial management autonomy on
research performance of different types of research institutions.
Each of the baseline model with individual-fixed effects and year-
fixed effects is specified as follows:

Vi = By + Bytreatment; x post, , + B, X +p; +y, +& (1)
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Table 1 Covariates balance before and after Propensity Score Matching.
Research institutes Universities
Mean bias t-test Mean bias t-test
Variable Treated Control %bias p>t Treated Control %bias p>It
Size u 695.04 483.87 51.10 0.02 2375.90 909.66 116.10 0.00
M 639.44 623.20 3.90 0.91 1326.30 1371.70 —3.60 0.82
R&D Expenditure u 1.22 10.61 95.40 0.00 11.98 10.92 106.90 0.00
M 11.10 11.05 6.70 0.83 1.47 1.43 4.30 0.90
Lab u 1.09 0.79 28.60 0.21 3.59 1.31 112.80 0.00
M 1.00 1.08 —7.30 0.83 1.93 1.91 0.90 0.97
Age u 42.22 4713 -21.60 0.36 96.35 85.49 41.80 0.10
M 47.44 4534 9.30 0.78 86.21 82.62 13.90 071
Center U 0.04 0.15 —34.90 0.20 0.7 0.23 —13.80 0.59
M 0.06 0.05 0.70 0.98 0.21 0.21 0.80 0.99
West u 0.04 0.26 —62.20 0.03 0.21 0.14 16.60 0.51
M 0.06 0.06 —2.20 0.93 0.21 0.16 13.90 0.73
U (Unmatched) and M (Matched) indicate the situations before and after matching, respectively.

where y,, is the research performance of institution i (i=1,2, ...,
N) in year ¢ (t = 2016, 2017, 2018, 2019, 2020, 2021); X,,_, is the
vector of lagged controls; y; and y, are institution and year fixed;
&; is an error term; f3, is a constant term. The coefficient §3; is the
DID estimator, indicating the degree of change in institutions that
have implemented financial autonomy compared to those that
have not. Our observation window ends in 2021, when the reform
expanded nationwide to all CAS institutes and MOE-affiliated
universities; beyond 2021, no untreated comparison group
remains, which would violate parallel-trends and bias DID
estimates.

In the second step, we apply Egs (2) and (3) to establish the
path model, from which we test the mediating effect of external
hiring and internal incentivizing:

Vi = Yo + y,treatment; x post, | + y,X;,_, + y,mediator
Tyt

(©)

where mediator is external hiring or internal incentivizing. Here,
y, represents the direct effect from the policy change, y, is the
effect of mediating variable on research performance, and y, x &,
corresponds to the indirect effect of the policy through the
mediators.

mediator;, = a, + atreatment;x post, | + &

Results

A statistical portrait of two types of research institutions.
When comparing research institutes and universities in China,
universities have larger and faster-growing research workforces
and devote a lower share of R&D to personnel. By contrast,
research institutes maintain more stable headcounts and allocate
a higher personnel share (Fig. 2). In our final sample, the average
research personnel size in universities is 1304, exceeding the 555
in research institutes. Universities’ headcounts grow by 10.35%
per year (about 163 researchers), whereas research institutes grow
by 1.04% (about 5 researchers). Universities receive substantially
larger R&D expenditure, averaging RMB 996 million annually,
compared to RMB 642 million for research institutes. Personnel
costs only account for 18% of university R&D expenditure, but
40% for research institutes.

In terms of performance, universities publish 2977 papers per
year on average, with 1.8% of outputs classified as ESI highly
cited. Research institutes publish 521 papers, with 2.3% highly
cited. Thus, universities are larger and more productive in

6

quantity, while institutes show a higher proportion of high-
impact outputs.

A positive autonomy-performance link. Power checks indicate
adequate sample sizes. For universities, the minimum observa-
tions for 0.9 power are 148 for papers and 186 for ESI highly cited
papers, and those for research institutes are 82 and 54, respec-
tively. In all cases, the sample sizes in our study exceed these
requirements. A Hausman test favors fixed effects; therefore, we
use institution and year fixed effects in all models.

Table 2 reports standardized DID estimates. Models (1)-(2)
were for all research institutions, added with different dependent
variables: Paper and ESI Paper, respectively. Models (3)-(4) were
for research institutes, and Models (5)-(6) were for universities.

The reform led to an additional 13.2% increase in the total
number of publications (p =0.002) and an additional 26.5%
increase in the number of ESI papers (p = 0.001). Specifically, in
research institutes, the coefficients are 0.125 (p=10.020) for
papers and 0.301 (p <0.001) for ESI papers. In universities, the
coefficients are 0.183 (p =0.009) and 0.321 (p=0.016) respec-
tively. Given that R&D expenditure is controlled in the DID,
improvements are attributable to enhanced autonomy rather than
larger budgets. Hence, H1 is supported: financial management
autonomy increases research performance of research
institutions.

Distinct pathways to enhanced research productivity. We fur-
ther investigate how research institutes and universities adopt
different talent strategies to enhance performance, using a path
analysis framework. The results for research institutes are shown
in Panel a, Fig. 3. Financial management autonomy is associated
with a 32.0% increase in headcount (marginally significant,
p=0.071) and a 36.6% increase in internal incentive expenditure
(p=0.038). Yet, only internal incentives significantly predict
research outputs, raising total papers by 4.2% (p = 0.018) and ESI
papers by 9.4% (p = 0.001). In contrast, external hiring shows no
significant association with outputs (= —0.006, p =0.662 for
papers; 8= —0.006, p=0.772 for ESI papers). These results
indicate that, after gaining financial management autonomy,
research institutes primarily channel discretionary funds into
internal incentives rather than expanding headcount. This strat-
egy effectively enhances both the quantity and quality of research
outputs. By contrast, external hiring, though adopted to some
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Fig. 1 Publication trajectories for treated and control institutions. Y-axis represents the average number of publications. Panel (a, b) plots outcomes of
research institutes and universities; (¢, d) and (e, f) plot research institute and university outcomes, respectively.

extent, yields weaker significance levels and does not translate
into improved performance.

The results for universities are shown in Panel b, Fig. 3.
Financial management autonomy increased headcount by 89.6%
(p<0.001), and this expansion significantly predicts research
outputs, both the total number of publications (=0.092,
P <0.001) and high-impact ones ( = 0.132, p = 0.002). However,
the impact of financial autonomy on internal incentives is not
significant (8 =0.113, p =0.577). These results suggest that after
gaining higher financial management autonomy, universities
prioritize external hiring, and this strategy raises both quantity
and quality of their publications.

Robustness check of the direct effect

Placebo test. To address concerns about unobserved factors that
might simultaneously influence both the assignment of autonomy
and research performance, we conduct a placebo test. Following
previous studies (e.g., La Ferrara et al,, 2012; Li et al,, 2016), we
implement placebo DID tests by repeatedly (500 times) assigning
institutions to “fictitious” treated and control groups of the same
sizes as the real sample and re-estimating Eq. (1). The placebo
coefficients for Treatment x Post are centered near zero, and the
actual estimate (vertical dashed line) lies in the tails of the placebo
distribution (See Fig. 4). Most placebo p values exceed 0.10
(horizontal dashed line), indicating no spurious effects. These
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patterns support the interpretation that the main DID results are
policy-driven rather than artifacts of omitted factors.

Alternative estimators, measures, and samples. We conduct four
sets of robustness checks, and the results are reported in Table 3.
In Model 7A-7F, we re-estimate the model using Poisson
regression, given that our dependent variables are count mea-
sures. In Models 8A-8F, we replace the dependent variable with
publications per person rather than total publications. In Model
9A-9F, we winsorize the sample at the top and bottom1%, since
research performance is unevenly distributed, with some orga-
nizations publishing disproportionately many papers while others
publish very few. In Models 10A-10F, we re-match the treated
and control groups using kernel matching as an alternative PSM
method, which produces a new sample of 76 research institutes
and 45 universities.

The results from all four sets of robustness checks remain
consistent with the baseline regressions, reinforcing the positive
effects of greater financial management autonomy. The only
exception is that the effect on publications per person becomes
insignificant for universities. A plausible explanation is that

8

universities often improve research performance not by
intensifying per capita output, but by expanding their faculty
through external recruitment—a mechanism that we explicitly
test in the path analysis. Hence, the lack of significance in per-
person outputs does not undermine our findings; rather, it
provides additional support for the mediating role of talent
strategies.

Heterogeneity by organizational size and region. To further assess
the stability and variation of the results across different types of
organizations, we examine heterogeneity by institutional size and
regional location (See Table 4). Models 11A-11D present scale
heterogeneity. We divide the sample into small-scale and large-
scale institutions based on staff size, and then estimate the effects
separately. Although the reduced sample sizes within each sub-
group weaken statistical significance, the direction of the coeffi-
cients remains consistent with the baseline models.

Models 12A-12D show regional heterogeneity. Considering
both sample sizes and the structural differences across regions, we
categorize institutions into eastern (more developed) and central/
western (less developed) regions. The results suggest that the
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Table 2 Difference-in-differences estimation.
Research institutes and universities  Research institutes Universities
m ) 3) 4) (5) (6)
Variables Paper ESI paper Paper ESI paper Paper ESI paper
Treatment x Post 0.132*** 0.265*** 0.125** 0.301*** 0.183*** 0.321
(0.042) (0.077) (0.054) (0.076) (0.069) (0.132)
Size 0.310*** 0.324*** 0.112 0.035 0.178*** 0.134**
(0.026) (0.046) (0.098) (0.140) (0.036) (0.068)
R&D expenditure 0.101** 0.099 0.012 —0.005 0.390*** 0.363*
(0.036) (0.065) (0.033) (0.047) (0.115) (0.219)
Age —3.079 1.076 4.758*** 1.497 2.534 5.703
3.517) (6.348) (0.949) (1.356) (3.039) (5.782)
Lab? 0.091 0.248* —0.065 0.022
(0.058) (0.104) (0.067) (0.127)
Constant —0.431 —0.138 0.264** —0.072 —0.057 0.222
(0.293) (0.529) (0.M4) (0.163) (0.308) (0.586)
Observations 582 582 348 348 234 234
R-squared 0.540 0.327 0.534 0.216 0.752 0.483
Individual FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
aSince the number of national key laboratories in public research institutes did not change during the observation period, the effect of ‘No. Lab’ was dropped. Standard errors in parentheses. ***p < 0.01,
< 0,05, *p<0.1.

(a) For research institutes

External I
0.320%* hiring ::\1‘
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Financial

managerial autonomy
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(b) For universities
External
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Financial
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0-323**
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ESI paper

Paper
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Fig. 3 Pathways from financial management autonomy to performance. a illustrates the pathways for research institutes, and b illustrates the pathways

for universities. Edges show standardized coefficients; Solid lines are significa

positive effects of financial management autonomy are stronger
for institutions in central and western regions, while in the more
developed eastern region, the reform mainly promotes the
production of highly cited papers without significantly increasing
the number of general publications.
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nt at p= 0.1, while dashed lines are not.

Discussion and conclusion

Our empirical analysis demonstrates that the Green Channel pilot
reform targeting at leading national research institutes and uni-
versities has yielded some promising results. Greater financial
management autonomy improved research performance, enhancing
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both the quantity and quality of research outputs, with particularly
strong effects on high-quality publications. Moreover, the analysis
reveals contrasting strategies in how research institutes and uni-
versities leverage their autonomy, reflecting fundamental differences
in talent strategies between the two types of research institutions.

Drivers for different paths for research institutes and uni-
versities. The findings show that universities and research insti-
tutes adopted different approaches in utilizing the granted
autonomy: universities enhanced performance by expanding
external recruitment, whereas research institutes focused on
internal incentivization. These contrasting strategies, along with
their varying degrees of success, are likely shaped by distinct
knowledge production models and compensation structures.

In universities, research staff are typically hired, evaluated, and
promoted at the school or departmental level on the basis of
individual performance. Most top-tier Chinese universities now
operate a tenure-track system, under which faculty are hired on
fixed-term contracts with specific research performance targets.
At the end of the contractual period, renewal or termination is
decided primarily on individual basis (Serger et al., 2015). While
collaboration among faculty is common, each researcher
essentially enters and advances within the university as an
individual—manifesting in an individual-based model of knowl-
edge production. This system facilitates high cross-organizational
mobility and open labor market of universities (Mawdsley and
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Somaya, 2016), enabling them to acquire new expertise and skills
through external hiring. As a result, when financial management
autonomy expanded after the Green Channel Reform, universities
were institutionally positioned to prioritize external recruitment
as a central talent strategy.

By contrast, research institutes in the CAS system have a clear
mission orientation of advancing application-oriented basic
research and cutting-edge technologies research. To fulfil this
mission, research activities are primarily organized through PI-
led teams. PIs have substantial authority to recruit and retain
team members, with selection guided not only by candidates’
qualifications but also by their fit with the team’s research
objectives, workflow, and required capabilities (Zweig et al,
2020). Evaluation and career advancement for team members are
closely tied to team performance, and the division of labor within
teams is highly specialized. Given this team-based knowledge
production model, external hires may lack the precise expertise
needed for ongoing projects and face steep learning curves
(Fahrenkopf et al., 2020). Consequently, research institutes have
adopted a more conservative talent strategy. When provided with
greater financial management autonomy, they tended to retain
and incentivize existing members rather than expand through
large-scale recruitment.

Theoretical contributions. This research contributes to public
science management studies in two key ways. First, it provides
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Table 3 Robustness test: alternative analysis.
Research institutes and universities Poisson regression Alternative variable Winsorized sample Kernel matching
(7A) (7B) (8A) (8B) (9A) (9B) (10A) (10B)
Paper ESI Paper Paper ESI Paper Paper ESI Paper Paper ESI Paper
Treatment x Post 0.082*** 0.184*** 0.119** 0.189*** 0.132*** 0.179*** 0.162*** 0.286***
(0.004) (0.031) (0.048) (0.070) (0.042) (0.056) (0.038) (0.070)
Size 0.000*** 0.000*** —0.463*** —0.229*** 0.310"** 0.289*** 0.291** 0.288***
(0.000) (0.000) (0.029) (0.042) (0.026) (0.034) (0.021) (0.038)
R&D expenditure 0.487*** 0.688*** 0.073* 0.033 0.101** 0.122** 0.123*** 0.142***
(0.005) (0.038) (0.041) (0.060) (0.036) (0.048) (0.026) (0.047)
Lab 0.013*** 0.134*** 0111 0.122 0.091 0.046 0.1+ 0.228***
(0.004) (0.032) (0.065) (0.096) (0.058) (0.077) (0.048) (0.088)
Age 0.074*** 0.045* 1.855 0.202 —3.079 —1.066 —3.199 0.264
(0.002) (0.015) (3.976) (5.768) 3.517) (4.680) (3.256) (5.934)
Constant —0.169 —0.304 0.091 —-0.318 —0.478* —0.235
(0.33D) (0.485) (0.058) (0.390) (0.280) (0.51)
Observations 582 582 582 582 582 582 726 726
Individual FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Research institutes Poisson regression Alternative variable Winsorized sample Kernel matching
(70) (7D) 80 (8D) 90 (9D) (100) (10D)
Paper ESI Paper Paper ESI Paper Paper ESI Paper Paper ESI Paper
Treatment x Post 0.132*** 0.244*** 0.151** 0.007*** 0.087* 0.249*** 0.105** 0.290***
(0.009) (0.055) (0.057) (0.002) (0.048) (0.071) (0.049) (0.071)
Size 0.000*** 0.000 —0.769*** —0.000*** 0.103 0.052 0.101 0.008
(0.000) (0.000) (0.105) (0.000) (0.088) (0.130) (0.082) (0.119)
R&D expenditure 0.185*** 0.213*** 0.037 —0.000 0.0m —0.000 0.030 0.030
(0.009) (0.070) (0.035) (0.002) (0.030) (0.044) (0.029) (0.042)
Age 0.100*** 0.108*** 4.553*** 0.002*** 4.018*** 1.510 4,642 1.976*
(0.004) (0.033) (1.013) (0.000) (0.851) (1.258) (0.761) (1.105)
Constant 0.233* —0.023 0.179* —0.068 0.267*** —0.004
(0.122) (0.021) (0.102) (0.15M (0.094) (0.136)
Observations 348 348 348 348 348 348 456 456
Individual FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Universities Poisson regression Alternative variable Winsorized sample Kernel matching
(7E) (7F) (8E) (8F) (9E) (9F) (10E) (10F)
Paper ESI Paper Paper ESI Paper Paper ESI Paper Paper ESI Paper
Treatment x Post 0.021*** 0.120*** 0.100 0.128 0.140** 0.245** 0.242*** 0.346***
(0.005) (0.038) (0.089) (0.139) (0.061) (0.105) (0.064) (0.122)
Size 0.000*** 0.000*** —0.654*** —0.429*** 0.132*** 0.142*** 0.175*** 0.005**
(0.000) (0.000) (0.072) (0.031) (0.046) (0.054) (0.031) (0.058)
R&D expenditure 0.678*** 0.989*** 0.206 0.238 0.420*** 0.417** 0.359*** 0.332
(0.006) (0.049) (0.148) (0.231) (0101 (0.174) (013D (0.247)
Lab —0.002 0.102*** 0.019 0.007 —-0.136** —0.050 0.013 0.079
(0.004) (0.032) (0.085) (0.134) (0.058) (0.100) (0.057) (0.109)
Age 0.124*** 0.190*** 7.508* 6.642 2.040 5120 2.105 5194
(0.002) (0.015) (3.894) (6.099) (2.663) (4.581) (2.915) (5.512)
Constant 0.193 0.117 -0m3 0.179 —0.131 0.144
(0.395) (0.618) (0.270) (0.464) (0.304) (0.575)
Observations 234 234 234 234 234 234 270 270
Individual FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
***p<0.01, *p<0.05, *p<0.1.

empirical evidence for the longstanding debate over autonomy
versus control in public research institutions (Capano and
Pritoni, 2020; Enders et al, 2013). Government oversight of
funding aims to ensure transparency and accountability, but our
findings support the view that financial management autonomy
enhances performance (Dasgupta and Paul, 1994; Shin and Jung,
2014). Notably, the improvement appears to be more pronounced
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in high-quality research outputs, highlighting the distinct
advantages of autonomy in fostering excellence in academic
achievements. This suggests that granting autonomy enables
research institutions to leverage their specialized knowledge and
allocate resources more effectively, in line with the complex and
dynamic nature of scientific activities. Direct government man-
agement, by contrast, can be constrained by information
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Table 4 Heterogeneous effects.
Group by size Group by region
(MA) (11B) (10) (11D) (12A) (12B) (12C) (12D)
Paper Paper ESI paper ESI paper Paper Paper ESI paper ESI paper
Group Large Small Large Small East Center and West East Center and West
Treatment x Post 0.127* 0.022* 0.329** 0.068** 0.052 0.382*** 0.011** 0.686***
(0.071) (0.013) (0.137) (0.028) (0.035) (0.095) (0.049) (0.189)
Size 0.215*** 0.281*** 0.177*** 0.308*** 0.216*** 0.402*** 0.245*** 0.341%**
(0.034) (0.058) (0.066) (0.118) (0.022) (0.052) (0.031) (0.104)
R&D expenditure 0.345*** —0.004 0.422*** —0.001 0.080** 0.143** 0.099** 0.146
(0.080) (0.010) (0.153) (0.020) (0.032) (0.071) (0.045) (0.141)
Lab 0.230** 0.089*** 0.731"** —0.002 —0.051 0.386*** —0.172** 1.492**
(0.107) (0.017) (0.205) (0.035) (0.047) (0.133) (0.065) (0.266)
Age 0.838 —5.066*** 6.006 —11.104*** —6.546*** 0.697 —4.350 —5.254
(5.075) (1.712) (9.781) (3.480) (2.444) (2.197) (3.386) (4.383)
Constant —0.495 —3.080*** —2.817 —6.242*** —1.297*** -0.108 —0.951* 0.127
(1.927) (0.942) (3.714) (1.914) (0.392) (0.128) (0.543) (0.256)
Observations 288 294 288 294 372 210 372 210
Individual FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
***p<0.01, **p<0.05, p<0.1.

asymmetry and the inherent uncertainties of research processes.
Opverall, the results imply that reducing administrative restrictions
and empowering the agency may be a more effective way to
support knowledge production.

Second, this study extends research on talent management in
public research institutions. Prior work has focused on corporate
contexts, showing that external hires bring new skills while internal
incentives motivate value creation (Bidwell, 2011; Gerhart and
Feng, 2021; Kalleberg and Mouw, 2018). However, limited
attention has been paid to how organizational context shapes the
effectiveness of these strategies. By comparing universities and
research institutes, this study suggests that success depends on
knowledge production models: task-oriented and team-based
research institutes tend to benefit more from internal incentives,
while universities, with individual-based systems and open labor
markets, may gain more from external recruitment. This under-
scores the critical role of contextual factors in determining talent
strategy outcomes, offering new insights into managing human
capital in public research institutions.

Policy implications. Although the Chinese government is known
for its proactive and detailed management of R&D funds (Cao
et al., 2018), stringent oversight of public R&D funding is not
unique to China. Many governments worldwide face similar
pressures to ensure transparency, accountability, and legitimacy
in allocating research funds (Dal Molin et al., 2017). In this
broader context, and amid intensifying global competition for top
talent (Tung and Qin, 2025), the insights of this study may have
broader relevance beyond the Chinese context.

First, in an era of stagnating or declining R&D budgets
(O’Grady, 2022; Owens, 2022), financial autonomy could serve as
a cost-effective policy tool. It allows research institutions to
optimize resource allocation, tailoring strategies to their unique
contexts and research priorities. This approach may enhance
research performance without requiring additional investment.

Second, for universities, external recruitment has become
especially valuable, as the rapid renewal of knowledge and the
growing importance of cross-disciplinary collaboration (Leahey
and Barringer, 2020). Policymakers should therefore support
open labor markets that enhance mobility and enable universities
to attract diverse talent.
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Third, as emerging fields like artificial intelligence and
biotechnology demand rapid progress and specialized expertise,
governments worldwide are transitioning from large-scale
national laboratories to smaller, mission-oriented research
institutes. In this context, it is critical to design incentive
packages to attract, retain, and motivate research teams. The
incentive mechanisms should balance creative exploration with
the accumulation of specialized knowledge needed to achieve
mission-specific goals.

Limitations and future research directions. This study has sev-
eral limitations that suggest avenues for future research. First, it
does not capture the long-term effects of financial management
autonomy. After three years of pilot implementation, the Green
Channel Reform was scaled up to all CAS institutes and MOE-
affiliated universities, eliminating the untreated comparison group
required for a DID design and thereby constraining our observa-
tion window. Future studies could adopt alternative identification
strategies to assess the reform’s lasting consequences.

Second, due to the use of institutional-level data, our measures
of mediating talent strategies—external hiring and internal
incentives—capture scale but not quality dimensions, such as
seniority of recruits or specific incentive structures. The
dataset also lacks disciplinary breakdowns, which may shape
research practices and outcomes. Future research linking
individual- and institutional-level microdata could provide richer
insights into these strategies and their heterogeneous effects.

Data availability
The datasets generated during the current study are available in
the Harvard Dataverse, https://doi.org/10.7910/DVN/VCFYGW.
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