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Abstract

Beyond achieving their intended ecological outcomes, biodiversity conservation poli-
cies can create spillovers by altering the availability of resources for innovation. This
study investigates the impact of the 2003 fishing ban in the Yangtze River on public
funding for research and subsequent outputs related to the river’s fish species. The
analysis reveals that the ban spurred more quality research inquiries about Yangtze
River fish: Funded programs doubled and funding amounts more than tripled. Sci-
entific output grew dramatically, with publications more than tripled, citations aug-
mented more than five-fold, and related books, patents, awards, and public influ-
ence significantly increased. We attribute these increases to the enhanced availability
of biological research materials (in both quantity and diversity), rather than other
attention-based or policy-based channels.
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1 INTRODUCTION

Biodiversity is being lost at an unprecedented pace worldwide (Ceballos et al., 2015;
Polasky et al., 2019). This loss matters not only because biodiversity supports ecosystems,
livelihoods, and human well-being (Arrow et al., 2004; Cardinale et al., 2012; Flammer
et al., 2025), but also because it shapes what humans can observe, measure, and learn
about the natural world. In many scientific fields, particularly the life sciences, the pres-
ence and abundance of living organisms determine what research is feasible and which
questions can be answered. Scientific knowledge is a public good and a key driver of long-
run economic growth (Romer, 1990; Mokyr, 2002), yet its production depends critically
on access to the natural world. Biodiversity loss can therefore constrain scientific inquiry,
while conservation efforts may relax these constraints and generate underappreciated re-
turns. While economists have documented the ecological and economic consequences of
biodiversity conservation,! existing work has largely focused on welfare and environmen-
tal outcomes, leaving open whether conservation policies shape scientific research and
innovation.

To investigate this question, we draw on evidence from a major biodiversity conserva-
tion policy in China—the Yangtze River fishing ban. The Yangtze River, China’s longest
and the world’s third longest river, has long been hailed as a biodiverse haven (Fu et al.,
2003; Chen et al., 2009). However, overfishing and climate change have severely depleted
its fishery resources by the turn of the century (Qiu, 2012; Wang et al., 2022). To restore
the fishery resources and biodiversity of the Yangtze River, the Chinese government initi-
ated an annual spring fishing ban in 2003. Previous studies have shown that such fishing
management or catch limits have a positive impact on fish species richness and abundance
(Frank & Oremus, 2025; Hilborn et al., 2020; MacNeil et al., 2020). This fishing ban in
China was primarily designed for the sustainable development of fishery resources, rather

than intentionally targeting scientific objectives—a feature that distinguishes it from the

1 See, for example, Ferris & Frank (2021); Bogkovi¢ & Ngstbakken (2017); Frank et al. (2025); Bahrami
et al. (2025); Greenstone & Gayer (2009); Frank & Oremus (2025).



upgraded 2021 Yangtze River fishing ban, which explicitly provides direct policy support
for scientific research. This absence of direct research support in the 2003 policy makes it
an ideal intervention for isolating the effect of biodiversity recovery on scientific research,
operating mainly through the supply-side channel of increased biological materials.

A key empirical challenge in assessing the fishing ban stems from its geographic
scope. Because the policy applies exclusively to the Yangtze River Basin, any observed
effect on research could be confounded by systematic regional differences in economic
development, research investment, or political priorities between the basin and other
areas. To isolate the causal impact of the policy from these pre-existing disparities, we
implement a difference-in-differences strategy that exploits variation across fish species
rather than across regions. Specifically, we construct a species-year panel covering 1,562
fish species, of which 320 are Yangtze River fish (YRF) species and 1,242 are non-YRF
species. For each species and year, we track public research funding and subsequent
scientific outputs associated with each species. This species-year level design offers a
critical advantage: species classifications and habitats are determined by biological and
ecological histories, not by contemporary policy or research agendas. Since the fishing
ban covers the entire river basin, it cannot be selectively targeted toward species with
greater research potential. This feature mitigates concerns about endogenous treatment
assignment and facilitates a cleaner identification of the policy’s effect on scientific activity.

To construct species-level measures of research inquiries and subsequent outputs, we
collect program-level grant data on China’s most important research funding system—
the National Natural Science Foundation of China (NSFC)—between 1995 and 2014.
Using natural language processing techniques based on a corpus of fish species taxonomic
systems, we match funded programs with specific fish species. This approach, which
traces the scientific pipeline from research funding to subsequent outputs, offers several
advantages over existing literature that begins with publications. Most importantly,
grant awards capture research activity at an earlier stage, before program execution

and publication decisions. In addition, NSFC grants are highly competitive, with an



approval rate of approximately 15 percent, making funded programs a meaningful proxy
for the capacity to conduct high-quality scientific research. Moreover, the centralized
annual application and peer-review process ensures both the timeliness and consistency of
funding decisions across years. Finally, mandatory progress reporting for funded programs
allows us to systematically link funding inputs to downstream scientific outputs, enabling
the construction of a comprehensive species-year level research database covering grants,
publications, and their impacts.

We compare changes in scientific inquiry and output—measured by the number of
funded programs, total funding amounts, publications per program, and citation counts
per paper—between YRF and non-YRF species before and after the fishing ban. We
designate 2003, the year the ban was launched, as the start of the treatment period. We
document a significant surge in this inquiry and its resultant output for YRF following
the ban, compared to non-YRF. Related funded programs and funding amounts more
than tripled. Scientific output grew dramatically, with publications more than tripled,
and citations augmented more than five-fold. The results are robust to a series of checks
including the inclusion of additional fixed effects, alternative citation windows, and sample
restrictions. Event studies show that YRF and non-YREF display similar trends in these
outcomes in the period before the introduction of the fishing ban, lending support to our
identification assumptions. The ban also increased related books, patents, awards, and
public influence—indications of broader societal impact.

We further examine various economic mechanisms that could explain the observed
boost in scientific research following the fishing ban, focusing on three non-mutually
exclusive channels: (1) direct government policies explicitly aimed at promoting YRF
research, (2) a surge in public and academic attention that heightened research interest
in YRF, and (3) an increase in the availability of biological research materials due to the
recovery of fish populations. To investigate the first channel, we systematically analyze the
content of relevant policy documents and official communications from funding agencies,

searching for specific directives or incentives that would explicitly encourage YRF-related



scientific research. We find no substantive evidence of such targeted research mandates.
To examine the second channel, we employ two approaches. First, we track the dynamics
of media coverage related to the ban to gauge changes in public interest. Second, we
analyze funding patterns to test whether research efforts shifted disproportionately toward
more salient species (e.g., those that are rare and thus typically attract more scholarly
interest). However, our analysis finds no evidence to support this.

The evidence is most consistent with the third mechanism, which posits that the
fishing ban stimulated research by improving the availability of biological materials. We
subjected this mechanism to three tests. First, we expect that institutions in closer
geographical proximity to the Yangtze River should exhibit a more pronounced research
boost, as they face lower logistical barriers to collecting and utilizing such biological
materials. Second, we expect that the effect should be concentrated on non-extinct species,
because these populations are ecologically capable of restoring under protection, thereby
directly enlarging the pool of organisms rather than just historical records. Third, we
expect a stronger research response for species located in non-upstream sections of the
Yangtze River, where the ban’s restorative impact was stronger. The results from these
tests consistently supported this mechanism, confirming that the policy’s primary effect
on science was through a supply-side shock, which increased biological materials and
thereby fueled the research surge.

This paper contributes to three strands of literature. First, we contribute to the liter-
ature on the value of biodiversity and nature capital. Seminal contributions by Weitzman
(1992, 1993, 1998) measure the “value of diversity”; Heal (2000) provides an overview
of biodiversity’s services, and Brock & Xepapadeas (2003) integrates ecological and eco-
nomic frameworks for valuing biodiversity. However, the magnitude of biodiversity’s value
in specific applications remains debated; for example, its pharmaceutical value through
bioprospecting is contested (Simpson et al., 1996; Rausser & Small, 2000). Recent works
have further documented benefits like boosting agricultural productivity (Frank et al.,

2024), reducing human health risks (Frank & Sudarshan, 2024; Frank, 2024; Keesing &



Ostfeld, 2021). Our study supplements this literature by demonstrating that biodiversity
serves as a critical input for scientific discovery. We provide novel evidence that greater
biological diversity and abundance directly accelerates scientific progress, thereby quan-
tifying a form of scientific value inherent to biodiverse ecosystems and broadening the
scope of its documented returns.

This paper also contributes to the literature on the economic consequences of govern-
ment efforts in biodiversity conservation. Given the strong positive externalities associated
with biodiversity, governments are central actors in its preservation. Prior research has
focused largely on the costs of conservation policies, examining their impact on wood
industry employment (Ferris & Frank, 2021), oil lease prices (Boskovi¢ & Ngstbakken,
2017), residential and land values (Frank et al., 2025; Bahrami et al., 2025; Greenstone
& Gayer, 2009), public financing costs (Chen et al., 2023), and firms’ financial expenses
(Akbari et al., 2025). These studies emphasize direct compliance costs or foregone de-
velopment opportunities, paying relatively little attention to potential positive economic
returns. By documenting the economic benefits of the Yangtze River fishing ban, this
paper suggests that, in assessing net benefits of conservation, policymakers should ac-
count not only for the traditional trade-offs between costs and ecological gains but also
for potential long-term contributions to scientific innovation.

This paper also contributes to the growing literature on science of science, which
studies the production of scientific knowledge and its social impacts (Fortunato et al.,
2018). Prior studies have identified multiple drivers of scientific progress, including sci-
entists’ human capital and career trajectories (Jones, 2009), the incentives provided by
exploratory research funding (Azoulay et al., 2011), and team size (Wuchty et al., 2007;
Wu et al., 2019). Another line of research focuses on the institutional supply of materials
and data, highlighting how property rights, data openness, and research infrastructure
shape the accumulation and dissemination of knowledge (Nagaraj et al., 2020; Williams,
2013; Furman & Stern, 2011). Our study shifts attention to an earlier stage of the re-

search ecosystem, before these institutionalized resources are fully established. We show



that biodiversity in the natural environment constitutes a foundational but overlooked
form of natural capital for scientific research. Conservation policies, by increasing the
supply of this natural capital, directly alleviate material constraints on research activities

and, in turn, stimulate new research agendas and scientific output.

2 INSTITUTIONAL BACKGROUND

2.1 THE FISHING BAN IN THE YANGTZE RIVER

The Yangtze River, the longest in China, is a vital part of the nation’s natural
heritage. Its vast basin spans a wide range of landscapes. This variety has given rise
to diverse habitats that support a remarkable wealth of plant and animal life, forming
distinct ecological regions along its course. Since the 1950s, increasing human activities
have placed the Yangtze under growing threat. Long-term and widespread overfishing,
together with the construction of massive water conservancy projects (Duan et al., 2002),
have severely damaged the river’s ecology, leading to the progressive degradation of its
aquatic resources. Overfishing during critical fish spawning periods, in particular, has
undermined the replenishment of fish populations. Wang et al. (2022) examined the
multiple stressors affecting the river-lake ecosystems in the middle and lower Yangtze
Basin, noting a collapse in fish catches in recent decades. Their research revealed that
intensive overfishing triggers a sharp decline in fish stocks from the 1990s onward.

To safeguard the fishery resources and preserve fish biodiversity in the Yangtze River,
the Ministry of Agriculture introduced a spring fishing ban in the middle and lower reaches
in 2002. This ban was expanded in 2003 to cover the entire main stem of the river and
its major tributaries, with the ban enforced from February to April. The fishing ban has
provided crucial protection for fish during their reproductive cycles, effectively curbing
overfishing and reversing the decline in fish resources (Wang et al., 2022). Monitoring data
released by the Yangtze River Fisheries Research Institute and the Freshwater Fisheries

Research Center show that the fishing ban has effectively halted the downward trend in



the Yangtze’s fishery resources. Key metrics, including fish populations, catch per unit
effort, and biodiversity indices, had stabilized.

It is worth noting that in 2021, the policy was substantially upgraded. The Chi-
nese government launched a comprehensive 10-year fishing ban covering key waters of the
Yangtze River basin, representing one of the most ambitious freshwater conservation ini-
tiatives worldwide (Ministry of Agriculture and Rural Affairs, 2021). Unlike the seasonal
spring ban, this long-term moratorium is designed to provide continuous protection for
aquatic biodiversity and ecosystem functions. Importantly, the 2021 policy documents
explicitly state the goal to “strengthen research on conservation technologies for rare and
endangered species, enhance national-level research and protection capacity for aquatic
wildlife with a focus on rare and endangered species in the Yangtze River, and cultivate
leading talents and research teams.”? This language reflects a clear and direct commitment
to supporting scientific research as part of the conservation strategy.

While the 2021 policy marks a significant milestone in biodiversity protection, it is
not adopted as the treatment in this study. Our objective is to examine whether biodi-
versity recovery itself—through greater availability of biological materials—can stimulate
scientific research. The 2003 seasonal ban provides a cleaner setting for this purpose
because it was introduced solely as a resource management measure, without provisions
for research funding or capacity building. In comparison, the 2021 policy’s explicit inclu-
sion of research support risks conflating the effects of increased resource availability with
those of direct governmental investment in scientific activity. For identifying the specific
mechanism of biodiversity recovery on research output, the 2003 policy thus offers a more

suitable empirical foundation.

2.2 THE NATIONAL NATURAL SCIENCE FOUNDATION OF CHINA

The National Natural Science Foundation of China (NSFC) is a vice-ministerial level

statutory board under the Ministry of Science and Technology of China. It was created in

2 See at: https://yyj.moa.gov.cn/tzgg/202403/t20240322_6452083 . htm
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1986 and has since become one of the main sponsors of basic scientific research in China.
NSFC funds research in eight major areas: math & physics, chemistry, life sciences,
geological science, engineering and material science, information science, management
science, and medical science.

For the vast majority of its funding initiatives, the NSFC releases its annual call
for applications at the beginning of the year, with researchers typically submitting self-
initiated proposals shortly thereafter. Results are usually announced a few months later
within the same year. Unlike patent applications, which require well-developed technical
designs or product prototypes, or papers that must present completed experimental re-
sults, NSFC project applications are assessed primarily based on the scientific potential
of the proposed research. The underlying idea does not need to be fully realized—it may
still be at a conceptual or early-stage form. Nevertheless, the proposal must provide a
compelling justification for the idea’s feasibility, originality, and potential value. This
unique structure allows NSFC applications to more promptly reflect emerging trends and
shifts in scientific inquiry.

The National Natural Science Foundation of China (NSFC) grant is widely regarded
as the most prestigious and competitive research funding program in China, character-
ized by its unparalleled academic authority and substantial financial support. Due to its
prominence, the program attracts a large number of high-quality applications, resulting
in intense competition, with a funding rate of just 11.7% in 2024. Research proposals are
typically submitted in the early months of the year. After submission, they undergo a
confidential peer review conducted directly by senior experts within the relevant research
fields. These experts evaluate each application comprehensively based on key criteria such
as scientific innovation, project feasibility, and the principal investigator’s research com-
petence and track record. Based on this expert assessment, funding decisions are made.
This stringent review mechanism ensures that only the most promising and innovative

research projects receive support.



3 DATA AND SUMMARY STATISTICS

We compile an original fish species-level panel dataset from multiple sources spanning
from 1995 to 2014. Our dataset covers freshwater and freshwater/saltwater fish from the
Yangtze River and non-Yangtze River through the years before and after the fishing ban.
The dataset also contains the information of relevant NSFC programs, which allows us to

empirically test the effects of the Yangtze River fishing ban on scientific research.

3.1 FISH SPECIES

Data on fish species is merged from four different sources. First, we manually col-
lected all the information about freshwater and freshwater/saltwater fish in China from
Cnfishbase (Lu et al., 2023), a comprehensive database of Chinese fish species. This
database integrates data from multiple trusted sources, including regional fish mono-
graphs, relevant journals and books, and other scientific literature. By synthesizing these
diverse inputs, the database Cnfishbase ensures reliability in ichthyological taxonomy
through meticulous data verification and comparison. This database includes informa-
tion about each fish’s order, family, species, and habitat. Second, we determine whether
a certain fish is distributed in the river according to the Yangtze River Fish List (Yang
et al., 2023). Third, based on China’s Red List of Biodiversity (2004), we construct a cat-
egorical variable (Threatened Level) indicating seven ranked endangered levels: extinct
(EX), extinct in the wild (EW), critically endangered (CR), endangered (EN), vulnerable
(VU), least concern (LC), and not evaluated (NE). Fourth, we also define whether a fish

species is endemic to the upstream of the Yangtze River from Lin et al. (2019).

3.2 RESEARCH PROGRAM FUNDING

Data on all funded programs are retrieved from the NSFC website, which provides
information on successful applications. For each program, the following information was

retrieved: a unique ID, affiliated institution, program title, summary, keywords, research
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field, year of application, and amount of grant. We identify programs related to each
fish species per year based on whether the species is mentioned in the title, summary,
or keywords. We then aggregate the number of programs and funding amounts at the
species-year level. Information is obtained from the papers published by these programs
and their corresponding citations, which are similarly aggregated at the fish species-year
level. Due to adjustments to the fishing ban policies after 2015, our sample period is
restricted to the year 2014 and earlier. According to the sub-sample statistics in Table 1
Panel B, the total number of funds related to YRF is about 0.11 per year per fish species
on average, with a total amount of about 51,240 RMB. The average number of papers
generated by YRF-related funded programs is 0.26 and the average citation within five

years post-publication for those papers is 0.16.

3.3 DESCRIPTIVE PATTERNS

Table A1l shows the detailed information about fish species and their distribution
in the sample. There are 320 fish species distributed in the Yangtze River and 1242
non-Yangtze River. Among them, there are 16 orders and 33 families belonging to the
Yangtze River, accounting for 32.65% and 27.73% of all involved orders and families. As
for habitat, the vast majority of fish species in both the Yangtze and non-Yangtze rivers
are freshwater, accounting for about 94.23%.

We also investigate the specific research topics of these funded programs by analyzing
the titles and abstracts. To uncover the underlying thematic patterns, we employ Latent
Dirichlet Allocation (LDA) topic modeling, a probabilistic method that identifies clusters
of words frequently appearing together and organizes them into coherent topics. The
top-ranked keywords in Figure Al indicate that funded programs were largely focused
on genetics and molecular mechanisms, cellular and physiological processes, analytical
methodologies, and organismal health. The most prominent keyword is fish, followed by
genetics-related concepts such as gene, mechanism, molecule, expression, requlation, and

genetics. These keywords reflect intensive investigations into gene expression patterns
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and molecular regulation processes in various fish species. Other frequently occurring
keywords include cell, analysis, and immunity, indicating strong focus on cellular-level

functions, methodological approaches, and immune mechanisms.

4 FEVIDENCE ON THE IMPROVEMENT OF SCIENTIFIC RESEARCH BY

THE FISHING BAN

4.1 BASELINE EMPIRICAL STRATEGY AND ESTIMATES

We begin examining the impact of the fishing ban in the Yangtze River on project
funding in the following standard DiD framework. Specifically, we run the following

regression:

ScientificResearch;, = o+ 81 YRFy X Post; + 0y + v + €5, (1)

where f indexes fish species, and t indexes years. The outcomes of interest, denoted
Scienti ficResearchy,, include four metrics: the number of funded programs, the amount
of funding (thousand RMB), publications per fund, and citations per paper related to fish
f in year t. YRFyis a dummy variable that equals one if fish f is included in the list of
YRF. Post; is a dummy variable that equals one for the years in and after 2003, the start
year of the fishing ban. The equation also contains controls for fish species and year-fixed
effects, oy and 7. €y, is the error term. The fish species fixed effects, ¢, which are a
set of fish-specific dummy variables, can control for time-invariant confounders specific to
each fish, such as the family and habitat. The year fixed effects, v, are a set of dummy
variables that account for shocks common to all fishes in a given year, such as a national
policy. We cluster the standard errors at fish order x year level to account for possible
correlations in the residual. The coefficient of interest in Equation (1) is /31, the estimated
impact of the fishing ban on scientific research. We expect the coefficient to be positive,

suggesting a greater increase in the scientific research related to YRF.
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Table 2 presents the results from estimating the DiD model. Columns 1-4 display
the number of funded programs, total funding amount (thousand RMB), average number
of papers generated from these programs, and average citations per paper five years post-
publication. These results indicate that this fishing ban significantly promoted public
funding for research and subsequent outputs.

To estimate the economic impact, we compare the actual outcome with a counter-
factual scenario in which the fishing ban was absent. Following the method of Bai et al.
(2023), we simulate this scenario by setting YRF to zero in Equation (1). This allows
us to estimate the scientific research outcomes related to YRF-—including funded pro-
grams, funding amounts, publications, and citations—that would have occurred without
the ban, other things being equal. The difference between this counterfactual estimate
and the observed data quantifies the increase in scientific research attributable to the ban.
Relative to pre-ban levels and to non-YRF programs, the ban led to an additional 97%
increase in the number of funded YRF programs and a 230% increase in related funding.
Moreover, YRF is associated with a 273% rise in publications and a 458% increase in
citations compared to pre-ban levels.

We also estimate a fully flexible year-by-year specification taking the following form:

ScientificResearch;, = o + Z B YRFy x Year, + 05 + v + €54 (2)
#2002

In Equation (2), instead of interacting YRF; with a post-reform indicator variable,
we interact the treatment variable with each year relative to 2002. The estimated vectors
of B, reveal the relative differences between the treated and control groups in each year.
If, for example, the fishing ban increased scientific research, then we would expect the
estimate (3, to be constant for years before the fishing ban and then to increase as the

ban began.
We next estimate the event study regressions and summarize the results in Figure 1.

The conditional differences between YRF and non-YRF funding, publications and cita-
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tions are small in magnitude and statistically insignificant before the introduction of the
fishing ban. This fact supports the critical parallel trends assumption. There is a lag of
approximately three years before the impact on funding becomes statistically significant,
likely attributable to the time required for the fish populations to recover, proliferate,
and then yield more potential research materials (Figure la,b). Due to the exponential
path of fish reproduction, the magnitude of the effects becomes ever larger over time.
The average number of eventual publications increases right after the fishing ban in part
because our publication measure includes all future publications from a program funded
in any particular year (Figure 1c). Note also that these publications are supported by the
cumulative increase in fish research materials following the ban. The average citations to

the research publications also increase after the fishing ban (Figure 1d).

4.2 ROBUSTNESS CHECK

To assess the reliability of our baseline findings, we conduct a series of robustness
checks, as reported in Table A2 and Table A3. These tests incorporate additional fixed ef-
fects and employ alternative measures of research impact. The results consistently support
our initial conclusions. Specifically, in Table A2, we augment the baseline specification by
including Family x Post fixed effects, in addition to species and year fixed effects. Across
all columns—number of funds, funding amount, publication count, and citation count
—the coefficient for the interaction term YRF x Post remains positive and statistically
significant at the 1% level, confirming that the policy effect is robust to more demanding
controls for time-varying heterogeneity at the family level.

Furthermore, in Table A3, we explore the sensitivity of citation outcomes to different
measurement approaches. Columns (1) to (4) show that the estimated effect grows
steadily when citations are measured over longer horizons—from the 5th to the 8th year
after publication—suggesting that the policy’s impact on research influence becomes more
pronounced over time. In Column (5), we exclude fish species that never received research

funding. Overall, these results confirm that our main findings are not driven by arbitrary
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modeling choices and are robust to alternative fixed-effect structures, citation windows,

and sample definitions.

4.3 EXCLUDING THE CROWDING-OUT EFFECT

To dispel concerns that the increase in research funding due to fishing bans might
“crowd out” the funding that non-YRF programs should have received, we verify in the
data that research on non-YRF also received greater funding, witnessed an increase in
publications, and garnered more citations than what the pre-ban trend would project.
This is shown in Table A4 and Table A5. As such, we infer that the ban did not simply
divert funding from non-YRF to YRF programs.

We also investigate whether fish programs divert funding or talent from other dis-
ciplines (see Figure A2). First, we confirm that most fish programs (both YRF and
non-YRF programs) are categorized under the Fisheries Science discipline within the Life
Sciences field (Figure A2a). Second, we analyze the disciplinary distribution of all fish
programs within Life Sciences, categorizing them into Fisheries Science programs and
non-Fisheries Science programs. We find that, after the fishing ban, the proportion of fish
research conducted by non-Fisheries Science does not increase. This implies that fish pro-
grams become more concentrated within Fisheries Science after the YRF ban and they do
so without attracting resources away from non-Fisheries Science disciplines (Figure A2b).
Third, we investigate whether Life Sciences diverts funding from other fields. Time series
graphs for the proportions of programs across eight fields including Life Sciences are in
Figure A2c. The shares of Life Sciences programs slightly decrease after the ban, further
reinforcing that they do not crowd out programs in other fields. In the end, even if there
were any crowding-out as a market outcome, it is unlikely to be welfare-reducing, absent

salient market frictions.
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4.4 BROADER RESEARCH IMPACT

We also examine other scientific outputs——such as patents, awards, and books—
stemming from funded programs, revealing that the fishing ban also stimulates an increase
in these diverse forms of YRF research. These results are presented in Columns (1)-(3) of
Table 3. Public influence on YRF research also increases following the fishing ban. Here,
we use news reports related to fish research to construct the public influence of research
each year for each type of fish. More reports typically mean more research activity, as
findings are often shared with the public through the media. We classify news reports as
“fish research” if they mention a fish species from our catalog and include research-related
terms in Table A8. The result in Column (4) of Table 3 shows that there was a significant
rise in news reports about YRF research compared to non-YRF research after the fishing

ban, indicating increased public influence of YRF research post-ban.

5 MECHANISMS

5.1 INCREASE IN RESEARCH MATERIALS

The main explanation for our main finding, and arguably the most intuitive ex
post, is that the implementation of the fishing ban halted the declining trend in fish
populations, thus preserving a richer biological resource base for scientific study. Note that
rigorous scientific research often requires extensive and repeated experimentation to get
real and accurate conclusions, a process for which an ample supply of research subjects is
indispensable (Callander, 2011; Azoulay et al., 2011; Zhao et al., 2020; Redish et al., 2018).
For instance, differential therapeutic effects may arise from varying concentrations of fish
oil. High concentrations enhance brain function and address cardiovascular issues, while
lower concentrations may contain components increasing cardiovascular risk. Researchers
using different amounts of research materials (i.e., fish) may yield divergent conclusions,
so the abundance of fish species would be critical for reconciling findings that emerge

across different studies (Swanson, 1986; Callaghan et al., 2021).
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If this mechanism holds true, we would expect the funded programs to be primarily
concentrated in scientific fields that intensively rely on live specimens and experimen-
tal manipulation. To explore this prediction, we analyze the thematic content of the
funded programs using a Latent Dirichlet Allocation (LDA) topic model, extracting the
most prominent keywords that characterize these programs (Figure A1l). The results
reveal that the most prominent keywords in fish-related programs are associated with
experimental and molecular biology—terms such as gene, expression, mechanism, cell,
immunity, and regulation. These topics reflect research that typically requires large sam-
ple sizes for statistical power, fresh tissue samples for molecular and cellular assays, and
controlled experimental conditions that often involve repeated trials. Notably absent
from the top-ranked keywords are topics that are purely observational or policy-oriented
—such as fishery management, ecological surveys, or resource assessment—which could
be conducted with historical data or limited field visits.

Beyond this suggestive textual evidence, the ideal approach to evaluating this mecha-
nism would be to examine directly whether the populations of each YRF species increased
following the fishing ban. However, there are no official observational records document-
ing changes in fish populations. Despite these methodological challenges, we attempt
to employ three heterogeneity-based indirect approaches to verify the potential role of
research materials.

First, we consider potential heterogeneity in the access to research materials. In the
early 2000s, China’s inter-provincial transport infrastructure was underdeveloped, posing
significant obstacles for scientists traveling across provinces for research. Given limited
mobility, the scholars near the Yangtze River had an inherent advantage in studying the
river’s fish species. This proximity reduced the logistical and financial costs associated
with research, potentially increasing the productivity of local institutions. As a result, we
would expect the fishing ban to have a greater impact on scientific research conducted by

institutions within the Yangtze River basin than those outside it due to the differential
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ease of access to research materials. We run the following regression:

ScientiﬁcReseamhﬁp’t = a+ B1YRFy x Posty x YRProv, + o YRFy x Post, )
+ B3 YRProv, x Post, + B4 YRF; X YRProv, + ¢ + ¢ +1p + €5 p1

where YRProu, represents whether a province is geographically proximate to the
Yangtze River basin, including 19 provincial-level administrative units: Qinghai, Ti-
bet, Sichuan, Yunnan, Chongqing, Hubei, Hunan, Jiangxi, Anhui, Jiangsu, Shanghai,
Guizhou, Gansu, Shaanxi, Henan, Zhejiang, Guangxi, Guangdong, and Fujian. The in-
terest coefficient in the equation, [, is anticipated to display a statistically significant
positive effect.

Second, we consider the potential heterogeneity in the availability of different types
of fishery materials to help us verify this mechanism. Intuitively, the fishing ban would
have a less noticeable effect on research related to extinct fish. This is because even the
strictest fishing policies cannot bring back extinct fish, thus eliminating the availability of
corresponding materials for researchers to study. Consequently, the fishing ban is expected
to have a greater impact on research concerning non-extinct fish species than on research

of extinct species. We run the following regression:

ScientificResearchy, =a + 0y YREy X Posty X Non-Extincty + 0o YRFy X Post,

+ s Non-Extincty x Post, + 05 + v + €54

where Non-Eztinct; equals one if a fish species is not classified as extinct (EX) or
extinct in the wild (EW) according to the threatened level of fish in Table Al, zero
otherwise.

Third, we examine the potential heterogeneity among fish populations in the up-
stream and non-upstream sections of the Yangtze River. The upstream region harbors
approximately 90% of the river basin’s hydropower infrastructure. Extensive cascade de-

velopment and river channelization have resulted in significant habitat fragmentation.
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Due to these challenging environmental conditions, the recovery effect of the fishing ban
on fish populations in the upstream section is likely to have been weaker. Therefore, if the
proposed research material mechanism holds, the impact of the fishing ban on research
related to fish species in the non-upstream areas of the Yangtze River is more pronounced

compared to those in the upstream regions. We run the following regression:

ScientificResearch;, =a + By YRFy X Posty X Non-Upstream; + B2 YRFy x Post,

+ B3 Non-Upstream; x Post; + 0y + v + €5,

where Non-Upstream; equals one if a fish species is classified as being found in the
Yangtze River but not endemic to the upstream of the Yangtze River according to the
distribution of fish in Table A1.

We interact each variable of interest with the baseline DiD term in our triple-
difference regression models, specified in Equation (3), Equation (4) and Equation (5).
The point estimates of the coefficients and the 95% confidence intervals are presented
in Figure 2. The coefficients are primarily positive, indicating that the mechanism of
increased research materials leads to an increase in scientific research (Table 4, Table 5
and Table 6). These heterogeneity results would not have arisen if the ban had not in-
creased fish species as research materials because neither government policies nor private
incentives at the time of the ban specifically targeted researchers in the Yangtze River
basin. Additionally, non-extinct or non-upstream fish species were not prioritized by such
policies or incentives.

We also document evidence of the effect of the increased diversity of fish species after
the fishing ban on funded programs. First, we describe in Figure 3a how the reported
number of fish species in the Yangtze River declined prior to the ban, but exhibits a
gradual increase after the ban, including that for the Hejiang reach, an important part of
the Yangtze River. Furthermore, we record the natural fishery catch in the Three Gorges
Reservoir area of the Yangtze River, which see a notable increase following the ban. These

findings corroborate an increase in fishery resources.
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Next, the increase in fish diversity, as seen in Figure 3a, should also increase research
diversity if fish species are used in scientific research. We document the patterns in the
annual numbers of fish species mentioned in funded programs’ published papers affiliated
with YRF and non-YRF. As shown in Figure 3b, YRF programs’ papers mention more

fish species than non-YRF programs’ papers following the fishing ban.

5.2 GOVERNMENT RESEARCH POLICIES CONCERNING YRF PROGRAMS

One explanation for our main finding may be that more government policies arise
related to, contemporaneous with, or even after, the fishing ban to encourage YRF-related
scientific research. To investigate this possibility, we first collect all policy documents
related to the fishing ban issued by central government departments during the 1995-
2014 period from PKULaw and conduct a textual analysis to test this mechanism. We
segment the documents into words and create a word cloud of the 30 most frequent terms
(Figure A3). None of the words pertain to scientific research, implying that these policies
are unlikely to target scientific research directly.

Second, the main goal of the fishing ban is to protect fish resources in the Yangtze
River, which could target research focusing on “Yangtze River” or “fish protection.” To
test this, we remove funded programs related to “Yangtze River” and “fish protection”
from our sample. The main results remain, further invalidating the alternative channel
(Table A6).

Third, following the fishing ban, the NSFC committee might have boosted Yangtze
River-related research funding by increasing support for such studies. If this mechanism
were in place, the committee would have discussed its support for Yangtze River research
through media statements. Therefore, we also collect all news reports from the NSFC
official website and tag those related to the Yangtze River by year. To investigate whether
the increase in fund applications is closely related to the increase in Yangtze River-related
policy support of the fund’s supply side, we evaluate the changes in the probability of

news articles from the NSFC website being classified as “Yangtze River research.” The
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specification is set as follows:

2014
1(News on Yangtze River Research);; = o + Z By Yeary + €4 (6)
=2001

where 1(News on Yangtze River Research);; equals one if the news ¢ contains the
term “Yangtze River” along with a list of associated research-related terms in Table A6,
zero otherwise. Year; equals one in year ¢ and zero otherwise. Each observation is a piece
of news from the NSFC website. The coefficient §; captures the change in NSFC’s support
for the Yangtze River research year by year.

The result shows no significant change in the support in these news reports post-ban,
ruling out this possible channel (Figure A4). In summary, policies directly increasing
support for research on the Yangtze River and its fish species following the fishing ban

appear absent and, even if present, cannot be the primary driver for our findings.

5.3 INCREASE IN PUuBLIC ATTENTION TO THE FISHING BAN

Another possible mechanism through which the fishing ban boosts scientific research
is increasing attention in both the public and academic spheres paid to the fishing ban and
YRF. We examine the time trend of such attention using the annual ratio of the number
of news reports on the “Yangtze River fishing ban” to the number of news reports on the
“Yangtze River.” We find that public interest peaks when the ban was implemented in
2003 but decreases afterward, suggesting only a transient surge in attention (Figure A5).
However, our baseline regression results show that YRF-related scientific research steadily
increases over time. This contrast suggests that the rise in scientific research is unlikely
to have been driven by public attention to the fishing ban policy.

Furthermore, we examine whether the public influence on YRF research has increased
following the fishing ban. We utilize news reports related to fish research to construct a

measure of the public’s impact on research for each type of fish each year. The specification
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of the event study is set as follows:

2014
News report on fish research;, = a + Z B, YRFy x Year, + 05 +v +e50 (7)
r=2000

where News report on fish research;, equals the number of news related to research
on fish f in year t. A news report is identified as research-related if it includes both the
name of a fish species and a set of research-related terms in Table A8. The other terms
remain unchanged from Equation (1).

Furthermore, rare fish species—characterized by low population numbers but still
with a chance of recovery through conservation efforts—are most likely to capture the at-
tention of researchers among different fish species (Angulo & Courchamp, 2009). Studying
rare species may attract more funding and foster more collaboration opportunities and
career advancement. The high academic value and research difficulty of these species of-
ten lead to publications in high-impact journals, bringing researchers greater achievement
and recognition. Thus, if the mechanism of “heightened researcher attention” were in
effect, we expect a surge in research focused on these rarer fish species over others. We
classify “rare” fish species as those that are categorized as either “critically endangered
(CR),” “endangered (EN)” or “vulnerable (VU).”

To test the mechanism that the fishing ban has led to heightened attention from

researchers, we run the following regression:

ScientificResearch;, = a+ 1 YRFy X Post; X Rarey + B2 YRFy X Posty

+33RCL’F€f X POStt + 5f + v +5f,t

where Rare; equals one if a fish species is classified as vulnerable (VU) or endangered
(EN) or critically endangered (CR), according to the threatened level of fish in Table A1,
and zero otherwise.

Contrary to what this channel would imply, the results reveal that research related to

rare fish species does not receive a stronger effect than other fish species after the fishing
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ban (Figure A6 and Table A7).

6 CONCLUSION

This study provides robust empirical evidence that biodiversity conservation policies
can generate significant and previously underappreciated socio-economic returns by ac-
celerating scientific innovation. By exploiting the quasi-experimental variation created
by China’s Yangtze River fishing ban, we demonstrate that a policy primarily aimed at
ecological restoration had the unintended consequence of stimulating public research in-
vestment and output. The fishing ban led to a dramatic surge in funded research programs,
publication volume, and citation impact specifically for the protected YRF species, rela-
tive to a control group of non-YRF species. Our findings highlight an important channel
through which conservation creates value: by enhancing the availability and diversity of
biological materials that serve as critical inputs for scientific discovery. The evidence con-
sistently supports this supply-side mechanism over alternative explanations centered on
direct government research supports or transient surges in public and academic attention.

This research broadens our understanding of the full value of biodiversity and natural
capital. It suggests that the benefits of conservation extend far beyond direct ecosystem
services to include the fostering of new knowledge and innovation—a public good with
potentially far-reaching economic implications. By quantifying this scientific value of
biodiversity, our findings provide a stronger economic rationale for investments in conser-
vation. Policymakers should consider these indirect but potent benefits when evaluating
environmental regulations, recognizing that protecting nature today can fuel the scientific

breakthroughs of tomorrow.
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Notes: This figure illustrates the estimated differences in various metrics between Yangtze River fish species and non-Yangtze River fish
species before and after the fishing ban, as calculated using Equation (2).
programs (a), the amount of funding (thousand RMB) (b), eventual publications per funded program (c), and citations per published paper
(d). The markers and capped spikes represent the OLS estimators and 95% confidence intervals. The sample period covers from 1995 to 2014.
The dashed vertical line indicates the time point one year prior to the initiation of the fishing ban. The regression includes fish species fixed
effects and year fixed effects. The standard errors are clustered at the fish order x year level.

Specifically, it examines differences in the number of funded



FIGURE 2: HETEROGENEITY OF THE IMPACT OF THE FISHING BAN
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Notes: This figure presents the heterogeneity of the impact of the fishing ban on scientific
research across different groups. The groups include: (1) Whether the institution to which the
fund belongs is located in a province in the Yangtze River Basin, (2) Whether the fish species
have become extinct (EX) or extinct in the wild (EW), and (3) Whether the fish species are
endemic to the upstream of the Yangtze River. This figure presents the point estimates and 95%
confidence intervals of the effects on the number of funds, funding amount (thousand RMB),
publications per fund, and citations per paper. The regression includes fish species fixed effects
and year fixed effects. The standard errors are clustered at the fish order x year level.
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FIGURE 3: TREND IN FISH SPECIES AND NUMBER OF SPECIES IN PUBLICATIONS
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Notes: a, Annual reported number of fish species in the Yangtze River and the Hejiang reach of
the Yangtze River. The statistical data is from the Bulletin on the Ecological and Environmen-
tal Monitoring Results of the Three Gorges Project issued by the Ministry of Environmental
Protection from 2000 to 2015. The blue and orange solid lines represent the trend in the re-
ported number of fish species in the Yangtze River and the Hejiang reach of the Yangtze River.
The green solid line represents the trend in total fishery catch in the Three Gorges Reservoir
area. The black vertical dashed line indicates the year when the fishing ban started. Due to the
major flood that occurred on the Yangtze River in 1998, we are only displaying data from 1999
onwards. b, Number of fish species in the YRF and non-YRF programs’ corresponding publi-
cations. The red dashed line represents the YRF programs’ associated publications, while the
blue dashed line represents the non-YRF programs’ associated publications. The black dashed
vertical line indicates the time when the fishing ban was implemented.
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TABLE 1: VARIABLE DEFINITIONS AND SUMMARY STATISTICS

Panel A: Variable definitions and summary statistics

Full sample
Variable Definition Number of obs. Mean Std. Dev.
Outcome
Number Total number of fish-related 31240 0.03 0.38
funded programs
Amount Total amount of fish-related 31240  12.99 224.98
funded programs (thousand
RMB)
Publication Average number of papers 31240 0.08 0.96
published by funded pro-
grams
Citation Average citation within five 31240 0.05 0.79
years following publication
for papers out of funded pro-
grams
Treatment
Yangtze Takes one if it is included in 31240 0.20 0.40

the list of Yangtze River fish,
zero otherwise

Panel B: Subsample statistics: funded programs information

Mean (Std. Dev.)

Variable Sample Number of obs. Mean Std. Dev.
Yangtze 6400 0.11 0.79
Number
Non-Yangtze 24840 0.01 0.15
Yangtze 6400 51.24 463.29
Amount
Non-Yangtze 24840 3.13 87.44
Y 4 2 1.
Publication angtze 6400 0.26 73
Non-Yangtze 24840 0.03 0.61
o Yangtze 6400 0.16 1.51
Citation
Non-Yangtze 24840 0.02 0.43

Notes: This table presents the descriptive statistics of the main variables. Panel A reports the
number of funds and the corresponding funding amounts. Panel B categorizes these statistics
by whether the funds and funding amounts are related to Yangtze River fish or non-Yangtze
River fish.
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TABLE 2: BASELINE RESULTS

Number of  Funding Publication  Citation

funds amount
(1) (2) (3) (4)

YRF x Post 0.105*** 62.848*** 0.368*** 0.238***

(0.018) (11.503) (0.034) (0.038)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted R? 0.521 0.349 0.193 0.163
Obs 31240 31240 31240 31240

Notes: This table reports the regression results of the impact of fishing ban on scientific
research based on the specification of Equation (1). The table presents the DiD estimation of
the impact of fishing regulations on scientific research outcomes, evaluated from both short-
term and long-term perspectives. In the short term, the analysis examines two independent
variables: the number of funded programs (Column 1) and the amount of funding (Column
2). From a long-term perspective, the analysis examines publications per fund (Column 3)
and citations per paper (Column 4). The sample covers the period from 1995 to 2014. YRF
is a binary indicator that equals one if a fish species belongs to the Yangtze River. Post is a
binary indicator that equals one in and after 2003. The regression includes fish species fixed
effects and year fixed effects. Standard errors in parentheses are clustered at the fish order x
year leve. *** ** and * indicates significance at the 1%, 5%, and 10% level, respectively.
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TABLE 3: EFFECT OF FISHING REGULATION ON OTHER

PUBLIC INFLUENCE

SCIENTIFIC OUTPUTS AND

Patents Books

Public

Influence

Awards

(1) (2)

(3) (4)

YRF x Post 0.012** 0.003*** 0.008*** 0.020%**
(0.003) (0.001) (0.002) (0.003)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted R? 0.041 0.050 0.079 0.642
Obs 31240 31240 31240 23415

Notes: This table replaces the dependent variable with other outcomes of the fund, including
patents, books, awards (also divided by the number of funds) and news related to fish research.
The sample covers the period from 1995 to 2014 for Columns 1-3, and 2000 to 2014 for Column
4. YRF is a binary indicator that equals one if a fish species belongs to the Yangtze River.
Post is a binary indicator that equals one in and after 2003. Standard errors in parentheses
are clustered at the fish order x year level. *** ** and * indicates significance at the 1%,

5%, and 10% level, respectively.
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TABLE 4: HETEROGENEOUS EFFECT ON RESEARCH IN YANGTZE RIVER BASIN

INSTITUTIONS

Number of Funding

Publication Citation
funds amount
(1) (2) (3) (4)
YRF x YR Prov x Post 0.077*** 47.904*** 0.245*** 0.159***
(0.017) (10.724) (0.043) (0.033)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Province FE Yes Yes Yes Yes
Adjusted R? 0.317 0.200 0.140 0.086
Obs 62480 62480 62480 62480

Notes: The table presents the triple difference estimation of the impact of fishing regulations
on scientific research outcomes, evaluated from both short-term and long-term perspectives.
In the short term, the analysis examines two independent variables: the number of funded
programs (Column 1) and the amount of funding (Column 2). From a long-term perspective,
the analysis examines publications per fund (Column 3) and citations per paper (Column 4).
The sample covers the period from 1995 to 2014. YRF is a binary indicator that equals one if
a fish species belongs to the Yangtze River. Post is a binary indicator that equals one in and
after 2003. YR_ Prov is a binary indicator that equals one if a funded program is hosted by
an institution located in one of the provinces within the Yangtze River Basin. The regression
includes fish species fixed effects and year fixed effects. Standard errors in parentheses are
clustered at the fish order x year level. *** ** and * indicates significance at the 1%, 5%,

and 10% level, respectively.
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TABLE 5: HETEROGENEOUS EFFECT ON RESEARCH RELATED TO EXTINCT FISH
SPECIES

Number of  Funding Publication  Citation

funds amount
(1) (2) (3) (4)
YRF x Non Extinct x Post 0.148*** 86.041*** 0.685*** 0.400**
(0.038) (23.244) (0.217) (0.175)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted R? 0.521 0.349 0.193 0.163
Obs 31240 31240 31240 31240

Notes: The table presents the triple difference estimation of the impact of fishing regulations
on scientific research outcomes, evaluated from both short-term and long-term perspectives.
In the short term, the analysis examines two independent variables: the number of funded

programs (Column 1) and the amount of funding (Column 2). From a long-term perspective,
the analysis examines publications per fund (Column 3) and citations per paper (Column 4).

The sample covers the period from 1995 to 2014. YRF is a binary indicator that equals one
if a fish species belongs to the Yangtze River. Post is a binary indicator that equals one in
and after 2003. Non__ FEatinct is a binary indicator that equals one if a fish species is classified
as not extinct. The regression includes fish species fixed effects, year fixed effects and Yangze

River Province fixed effects. Standard errors in parentheses are clustered at the fish order x
year level. *** ** and * indicates significance at the 1%, 5%, and 10% level, respectively.
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TABLE 6: HETEROGENEOUS EFFECT ON RESEARCH RELATED TO FISH SPECIES
NATIVE TO UPSTREAM OF YANGTZE RIVER

Number of  Funding Publication  Citation

funds amount
(1) (2) (3) (4)

YRF x Non Upstream x Post 0.063*** 49.630*** 0.068 0.208***

(0.014) (10.863) (0.077) (0.047)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted R? 0.521 0.349 0.193 0.163
Obs 31240 31240 31240 31240

Notes: The table presents the triple difference estimation of the impact of fishing regulations on

scientific research outcomes, evaluated from both short-term and long-term perspectives. In the
short term, the analysis examines two independent variables: the number of funded programs
(Column 1) and the amount of funding (Column 2). From a long-term perspective, the analysis
examines publications per fund (Column 3) and citations per paper (Column 4). The sample
covers the period from 1995 to 2014. YRF is a binary indicator that equals one if a fish species
belongs to the Yangtze River. Post is a binary indicator that equals one in and after 2003.
Non__Upstream is a binary indicator that equals one if a fish species is classified as not endemic
to the upstream region of the Yangtze River. The regression includes fish species fixed effects
and year fixed effects. Standard errors in parentheses are clustered at the fish order x year level.
ok ** and * indicates significance at the 1%, 5%, and 10% level, respectively.
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FIGURE Al: TOP RANKED KEYWORDS IN FUNDED PROGRAMS
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Note: This figure presents the most popular keywords in NSFC funded programs. The compos-

ite score of each keyword is derived through a two-stage weighted calculation procedure based
on the LDA model results.

1. Computation of Topic Popularity. Each document d; has a topic probability distri-

bution P(T}|d;) across all topics Ty. The popularity score of topic k is defined as the sum
of its probabilities over all documents:

N
St, = (Z P(Tk|di)> x 100
=1

A higher S7, indicates that the topic is overall more prevalent in the corpus, representing
a “hotter” research topic.

2. Computation of Keyword Score within Each Topic. For each keyword w; in a
topic Ty, LDA provides a normalized weight W, 1;, indicating its relative importance
within that topic. The keyword’s contribution to that topic is then computed as:

ij,Tk = Wz, X STy,

3. Computation of the Overall Composite Score. If a keyword appears in multiple
topics, its overall composite score is the sum of its contributions across all topics:

K;
Sw; = (ij,Tk X STk)
k=1

where K is the number of topics in which keyword w; appears.

In essence, keywords in more popular topics or with higher intra-topic weights achieve higher
composite scores, while those appearing across multiple hot topics have accumulated importance.
The final composite score thus reflects both the representativeness of the keyword within specific
research topics and the overall prominence of these topics in the studied field.
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FIGURE A2: EXCLUDING INTER-DISCIPLINARY CROWDING OUT
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Notes: a, The percentage of fish programs in the discipline of Fisheries Science (code C19) out
of all fish programs, and the percentage of fish programs in the discipline of Life Sciences (code
C) out of all fish programs. b, The percentage of Fisheries Science fish programs out of all Life
Sciences fish programs before and after the fishing ban. ¢, The percentage of funded programs
by each field out of all programs from 1995 to 2014. The fields are: Mathematical Sciences
(blue), Chemical Sciences (orange), Life Sciences (green), Earth Sciences (red), Engineering and
Materials Sciences (purple), Information Sciences (brown), Management Sciences (pink), and
Medical Sciences (gray).
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FIGURE A3: DIRECT POLICY SUPPORT FOR YRF SCIENTIFIC RESEARCH
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Notes: A word cloud of fishing ban policy documents, where the size of the word indicates its
frequency of occurrence. We select the top 30 most frequent words. The fishing ban-related
policies were collected from PKULaw.
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FIGURE A4: DIRECT NEWS FOR YRF SCIENTIFIC RESEARCH
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Notes: Changes in support from NSFC towards research on the Yangtze River (see Equa-
tion (6)). This is depicted through the estimated changes in the probability of news articles
being classified as “Yangtze River research” news. The classification is based on the occurrence
of the term “Yangtze River,” along with a list of associated research-related terms on the NSFC
website (Table A6).
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FIGURE A5: PUBLIC ATTENTION FOR YANGTZE RIVER FISHING BAN
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Notes: Changes in the public’s attention regarding the Yangtze River fishing ban. We calculate
the Public Attention Index by dividing the number of news reports mentioning the theme
“Yangtze River fishing ban” by the total number of news reports mentioning the “Yangtze River”
for that particular year. We obtained this data from China National Knowledge Infrastructure
(CNKI), and it can be traced back to the year 2000.
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FIGURE A6: RESEARCHER’S ATTENTION FOR YRF SCIENTIFIC RESEARCH

Coefficient of YRFxPostxRare
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Notes: Heterogeneous effects of fishing ban on research pertaining to rare fish species (see
Equation (8) in Methods for details). Rare fish species are classified as vulnerable (VU) or
endangered (EN) or critically endangered (CR). The dependent variables are the number of
funded programs, funding amount (million RMB), publications per fund, and citations per
paper. The regression includes fish species fixed effects and year fixed effects. The standard
errors are clustered at the fish order x year level.
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TABLE Al:

SUBSAMPLE STATISTICS pishin formation

Variable Sample Number of obs./Category Unique number
Speci Yangtze 6400 320
beeies Non-Yangtze 24840 1242
Famil Yangtze 6400 33
Y Non-Yangtze 24840 86
Yangtze 6400 16
Order Non-Yangtze 24840 33
freshwater 303
Yangze saltwater 17

Habitat -
freshwater 1169
Non-Yangtze saltwater 73
not evaluated (NE) 276
least concern (LC) 2
vulnerable (VU) 16
Yangtze critically endangered (CR) 4
endangered (EN) 19
extinct (EX) 1
Threatened level extinct in the wild (EW) 2
not evaluated (NE) 1166
least concern (LC) 1
vulnerable (VU) 46
Non-Yangtze critically endangered (CR) 3
endangered (EN) 22
extinet (EX) 2
extinct in the wild (EW) 2
Vanet fish species endemic to the upstream of the Yangtze 46
Distribution angtze other fish in the Yangtze River 274
Non-Yangtze non-Yangtze River fish 1242

Notes: This table provides a detailed breakdown of the descriptive statistics for each type of fish, organizing the data
by species, family, order (according to the biological classification system), habitat, threatened level, and distribution.
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TABLE A2: ROBUSTNESS OF BASELINE RESULTS

Number of Funding Publication  Citation
funds amount
(1) (2) (3) (4)
YRF x Post 0.104** 62.872%* 0.335** 0.218"**
(0.021) (13.460) (0.037) (0.042)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Family FExPost Yes Yes Yes Yes
Adjusted R? 0.539 0.362 0.213 0.184
Obs 31240 31240 31240 31240

Notes: This table presents additional results as well as robustness checks. Panel A further
includes Family x Post fixed effects based on the baseline regression. The sample covers the
period from 1995 to 2014. YRF is a binary indicator that equals one if a fish species belongs
to the Yangtze River. Post is a binary indicator that equals one in and after 2003. Standard
errors in parentheses are clustered at the fish order x year level.

significance at the 1%, 5%, and 10% level, respectively.
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TABLE A3: ROBUSTNESS OF BASELINE RESULTS

Citations
after
excluding
N=5 N=6 N=7 N=8§ fish species
with no
funded
research
(1) (2) (3) (4) (5)
YRF x Post 0.238*** 0.280*** 0.300*** 0.306*** 0.610***
(0.038) (0.045) (0.047) (0.048) (0.183)
Species FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Adjusted R? 0.163 0.162 0.167 0.155 0.175
Obs 31240 31240 31240 31240 2000

Notes: This table presents additional results as well as robustness checks. Panel B considers the citation
counts in the 6th, 7th, and 8th years following the publication of the paper (Columns 1-4) and excludes fish
samples that have never been funded by the program (Column 5). The sample covers the period from 1995
to 2014. YRF is a binary indicator that equals one if a fish species belongs to the Yangtze River. Post is a
binary indicator that equals one in and after 2003. Standard errors in parentheses are clustered at the fish
order x year level. *** ** and * indicates significance at the 1%, 5%, and 10% level, respectively.
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TABLE A4: CHANGES IN SCIENTIFIC RESEARCH ON YRF

Number of  Funding Publication  Citation

funds amount
(1) (2) (3) (4)
Post 0.113** 67.061** 0.415* 0.262***
(0.019) (12.076) (0.038) (0.041)
Species FE Yes Yes Yes Yes
Adjusted R? 0.542 0.361 0.213 0.157
Obs 6400 6400 6400 6400

Notes: This table shows the changes in scientific research on Yangtze River fish after the
fishing ban. The regressions restrict the sample to Yangtze River fish. Throughout the analysis,
fish species fixed effects are controlled for, and the dependent variables encompass four key
indicators of scientific research: the number of funded programs (Column 1), the amount of
funding (Column 2), publications per fund (Column 3), and citations per paper (Column 4).
The variable Post is assigned a value of 1 if the year is 2003 or later and 0 otherwise. Standard
errors in parentheses are clustered at the fish order x year level. *** ** and * indicates
significance at the 1%, 5%, and 10% level, respectively.
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TABLE A5: CHANGES IN SCIENTIFIC RESEARCH ON NON-YRF

Number of  Funding Publication  Citation

funds amount
(1) (2) (3) (4)
Post 0.008** 4.214** 0.047** 0.024***
(0.002) (1.018) (0.008) (0.005)
Species FE Yes Yes Yes Yes
Adjusted R? 0.296 0.206 0.125 0.156
Obs 24840 24840 24840 24840

Notes: This table shows the changes in scientific research on non-Yangtze River fish after the
fishing ban. The regressions restrict the sample to non-Yangtze River fish. Throughout the
analysis, fish species fixed effects are controlled for, and the dependent variables encompass
four key indicators of scientific research: the number of funded programs (Column 1), the
amount of funding (Column 2), publications per fund (Column 3), and citations per paper
(Column 4). The variable Post is assigned a value of 1 if the year is 2003 or later and 0
otherwise. Standard errors in parentheses are clustered at the fish order x year level. ***, **
and * indicates significance at the 1%, 5%, and 10% level, respectively.
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TABLE A6: EXCLUDING PROGRAMS RELATED TO YANGTZE RIVER AND FISH PROTECTION

Excluding E);Ctl;lc(il.ng
YR related  PrOecton X=6 X=7 X=8 X=9 X=10
) related
programs
programs

1) (2) 3) 4) () (6) (7)
0.079" 0.0827 0.0827 0.087"

YRF x Post 0.095*** 0.081*** 0.077***

(0.016) (0.015) (0.015) (0.015) (0.015) (0.015) (0.016)
Species FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Adjusted R? 0.521 0.520 0.506 0.513 0.519 0.522 0.522
Obs 31240 31240 31240 31240 31240 31240 31240

Notes: This table presents the regression results at the fish-year level after excluding programs related to the “Yangtze River” or “fish
protection.” Column 1 shows the regression results after removing programs related to the “Yangtze River,” defined as programs with the
term “Yangtze” in their titles, abstracts, or keywords. Column 2 shows the regression results after removing programs related to “fish
protection,” defined as programs with the term “protection” in their titles, abstracts, or keywords. Columns 3 to 7 use a prominent large
language model (GPT 40) to determine whether a program is related to “fish protection.” The sample covers the period from 1995 to 2014.
YRF is a binary indicator that equals one if a fish species belongs to the Yangtze River. Post is a binary indicator that equals one in and
after 2003. Standard errors in parentheses are clustered at the fish order x year level. *** ** and * indicates significance at the 1%, 5%,

and 10% level, respectively.
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TABLE A7: HETEROGENEOUS EFFECT ON RESEARCH RELATED TO RARE FISH

SPECIES

Number of Funding

Publication Citation
funds amount
(1) (2) (3) (4)
YRF x Rare x Post -0.106*** -0.075** -0.256** -0.148*
(0.035) (0.021) (0.106) (0.083)
Species FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Adjusted R? 0.521 0.349 0.194 0.163
Obs 31240 31240 31240 31240

Notes: The table presents the triple difference estimation of the impact of fishing regulations
on scientific research outcomes, evaluated from both short-term and long-term perspectives.
In the short term, the analysis examines two independent variables: the number of funded
programs (Column 1) and the amount of funding (Column 2). From a long-term perspective,
the analysis examines publications per fund (Column 3) and citations per paper (Column 4).
The sample covers the period from 1995 to 2014. YRF is a binary indicator that equals one if
a fish species belongs to the Yangtze River. Post is a binary indicator that equals one in and
after 2003. Rare is a binary indicator that equals one if a fish species is classified as vulnerable
or endangered or critically endangered. The regression includes fish species fixed effects and
year fixed effects. Standard errors in parentheses are clustered at the fish order x year level.

ok x* and * indicates significance at the 1%, 5%, and 10% level, respectively.
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TABLE A&: LIST OF VOCABULARY
RELATED TO SCIENTIFIC RESEARCH

Chinese words English translation

i Research
BHIF Scientific research
SEIG Experiment
R Test

B35 Innovation
S Breakthrough
1729'8 Paper

LA Patent

R Academic

i Nt Theory

Notes: This table presents a set of vocabulary

related to scientific research. We use this vo-
cabulary to determine whether the news on the
NSFC website (Equation (6)) and the impact
of fish research (Equation (7)) are research-
related.
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