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Abstract: Biodiversity mainstreaming remains among the most persistent gaps in global environmental
governance. China’s national park reforms provide a large-scale empirical test of mainstreaming in practice.
By unifying fragmented protected areas, consolidating governance mandates, aligning cross-sector policies,
and formalizing inclusive stewardship, the reforms have delivered measurable gains in flagship species re-
covery, ecosystem service resilience, and community participation. Yet its transformative potential is con-
strained by limited penetration into non-conservation sectors, uneven adaptive capacity, and incomplete
social integration. We distill three transferable principles—coherence, consolidation, and co-production—
and outline instruments to embed biodiversity imperatives beyond protected areas into infrastructure,
agriculture, and regional planning. Achieving the Kunming-Montreal Global Biodiversity Framework will
require moving beyond isolated conservation enclaves toward integrated policy ecologies that can durably
reconcile biodiversity outcomes with equitable human well-being.
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ainstreaming biodiversi-
ty—integrating conserva-
tion and sustainable use
into the core logic of national poli-
cy, economic planning, and territo-
rial governance so as to reverse bio-
diversity loss, restore ecosystems,
and support climate-change adap-
tation, has emerged as a decisive
frontier in the global sustainability
agenda (Portner et al., 2023; White-
horn et al., 2019). Achieving this
shift requires structural reforms
that embed biodiversity impera-
tives across state decision-making.
The rationale is clear—without
embedding ecological objectives
into the institutions that shape land,
water, and resource use, conserva-
tion will remain peripheral and vul-
nerable to competing priorities. Yet,
in practice, progress has been slow
and uneven. Across industrialized
and emerging economies alike, bio-
diversity conservation efforts often
remain underfunded, fragmented
across agencies, and subordinated
to short-term growth imperatives
(Xu et al., 2021). The Kunming-
Montreal Global Biodiversity
Framework’s 30x30 target crystal-
lizes the urgency to break this iner-
tia. It calls for more than expansion
of protected areas, and demands
structural reforms that embed
biodiversity objectives across the
routines of state decision-making
(Eckert et al., 2023; Maxwell et al.,
2020). This is a challenge China
shares with the rest of the world.
Against this backdrop, China’s
national park reforms, initiated in
2015 as a flagship of its ecological
civilization vision, constitute one
of the most ambitious governance
experiments in contemporary con-
servation. While their institutional
design differs from UNESCO’s Man
and the Biosphere Programme
(MAB), the underlying pathways
are notably convergent, both seek
to reconcile human development
and ecological resilience through
systems integration and adaptive
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governance, and learning-by-doing
(Folke et al., 2016). Over decades,
the global evolution of biosphere
reserves and China’s protected area
reforms have unfolded as parallel,
mutually illuminating processes.
Each has informed the other’s
thinking on how to align biodiver-
sity conservation with livelihoods,
cultural continuity, and territorial
planning. In essence, both embody
a co-production ethos that gener-
ates shared knowledge, governance
innovations, and management
models (Barraclough et al., 2023;
Bridgewater, 2016) capable of trans-
lating the idea of living in harmony
with nature into practices.

This article positions China’s
national park reform as a policy
testbed for scaling up biodiversity
mainstreaming in complex so-
cio-ecological contexts. Drawing
on the early evidence of the offi-
cially designated parks, we exam-
ine how spatial consolidation, insti-
tutional realignment, cross-sector
policy integration, and community
empowerment have been mobi-
lized to reframe conservation as
a developmental priority. By situ-
ating these reforms within global
debates on governance innova-
tion, we aim to distill lessons and
cautions for countries seeking to
transform the Kunming—Montreal
Global Biodiversity Framework
from aspirational targets into em-
bedded governance practice. The
sections that follow unpack the
reforms’ mechanisms, assess their
ecological and social outcomes,
identify remaining bottlenecks
and explore the strategic frontiers
for advancing biodiversity main-
streaming at scale.

Paths to Mainstream-
ing

China’s national park reforms
took shape against a backdrop of
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entrenched governance fragmen-
tation and accelerating demands
for the transformation toward
sustainable development. Before
2015, conservation responsibili-
ties were scattered across multiple
agencies, producing overlapping
jurisdictions, mismatches with
ecological boundaries, and weak
enforcement (Huang et al., 2018).
Despite the rapid proliferation
of protected areas, biodiversity
decline persisted, revealing sys-
temic flaws in spatial planning,
institutional coordination, and
policy coherence (Li et al.,, 2016;
Xu et al., 2017). The shift toward
building an ecological civiliza-
tion, coupled with the momen-
tum of the global 2030 Agenda,
has created both the political
mandate and the normative ex-
pectation for a more integrated,
system-wide approach to biodi-
versity governance. Within this
context, the national park system
has been conceived as a flagship
wave of reforms—an institutional
redesign intended to unify con-
servation efforts and embed bio-
diversity objectives directly into
national development strategies.
Spatial integration is founda-
tional. The reforms have merged
ecologically critical areas pre-
viously scattered across nature
reserves, forest parks, and scenic
sites into unified spatial units
defined by ecological integrity
rather than administrative con-
venience (Xu et al., 2019). This
consolidation process has re-
duced the number of protected
areas nationwide from 9,240 to
6,786, while expanding the total
area by 3.22 million ha (Cheng,
2024). Re-zoning has prioritized
landscape-scale connectivity, in-
troduced functional zoning (core
conservation zones and general
control zones, Fig. 1), and enabled
coordinated, ecosystem-based
management. By aligning con-
servation boundaries with natural
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processes, the reforms have es-
tablished a spatial infrastructure
capable of sustaining long-term
biodiversity outcomes.
Institutional consolidation
addresses a chronic “multiple
brands, no owner” problem. Cen-
tralized management under new-
ly created national park adminis-
trations—independent of sectoral
ministries—has eliminated ju-
risdictional overlap and clarified
the division of responsibilities
between central and local gov-
ernments (Zhang et al., 2017). In-
tegrating ecological monitoring,
enforcement, tourism manage-
ment, and community engage-
ment within a single governance
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body has shifted the model from
fragmented custodianship to uni-
fied social-ecological stewardship
(Wu et al., 2020).

Policy coordination has ele-
vated national parks to the stra-
tegic core of China’s ecological
modernization agenda. High-lev-
el political endorsement, iterative
experimentation through pilot
sites, and emerging legal codi-
fication, including the draft Na-
tional Park Law (Yang, 2024), have
anchored these reforms within
the country’s policy architecture
(Zhang et al., 2023). This layered
approach marries short-term
reform pragmatism with long-
term legal stability, creating the

Fig. 1. Spatial integration between national parks and existing protected areas in the Northeast China Tiger
and Leopard National Park. (Map Approval Number: GS(2024)0650)

conditions for biodiversity goals
to permeate sectors such as in-
frastructure, agriculture, tourism,
and finance.

The reformed resource re-
allocation has ensured that gov-
ernance mandates are matched
with implementation capacity
(Xinhua News Agency, 2024).
Personnel from disparate agen-
cies have been consolidated into
unified teams, supported by tar-
geted training. Central budgetary
allocations and fiscal transfers
have secured operational sta-
bility (Zhang et al., 2024), while
investment in ecological big data,
remote sensing, and digital mon-
itoring platforms have enhanced
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evidence-based decision-making
and public transparency.
Collectively, these transfor-
mations have built an institu-
tional scaffold for embedding
biodiversity considerations into
the broader machinery of gover-
nance, land-use regulation, and
development planning. While
still in its early stages, the re-
forms already offered a rare ex-
ample of state-led, system-wide
institutional transformation, one
that begins to address the cen-
tral challenge underscored in
the Kunming-Montreal Global
Biodiversity Framework—how to
turn biodiversity commitments
into durable governance systems
that can withstand political cy-
cles, sectoral competition, and
socioeconomic change.

Progress in Practices

In less than a decade, China’s na-
tional park reforms have begun
to show measurable ecological
and social outcomes associated
with mainstreaming biodiversity
through system-wide governance
change (Wang et al., 2024). These
early outcomes provide an im-
portant testbed for the kind of
transformative approaches envi-
sioned in the Kunming-Montreal
Global Biodiversity Framework.

Flagship species and population
rebounds

As a result, consolidation of frag-
mented reserves, restoration
of ecological corridors, and re-
duced human disturbance have
improved habitat integrity, re-
connected migration routes, and
enabled the recovery of key-
stone and umbrella species long
constrained by administrative
fragmentation and degradation.
During the pilot (2015-2020) and
formal establishment (2021-pres-
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ent) phases, targeted restoration
and corridor construction coin-
cided with documented rebounds
in multiple flagship species, as
reported by Biodiversity Conserva-
tion in China (The State Council
Information Office of the People’s
Republic of China, 2021). Giant
panda (Ailuropoda melanoleuca)
population has increased from
L114 in the 1980s to 1,864 today,
supported by a near-doubling of
suitable habitat since 2012 and the
establishment of the 22,000 km?
Giant Panda National Park, which
now shelters 72% of the wild pop-
ulation and has underpinned the
species’ [UCN status shift from
Endangered to Vulnerable. By
2028, the populations of Amur
tiger (Panthera tigris altaica) and
Amur leopard (Panthera pardus
orientalis) in Northeast Tiger and
Leopard National Park increased
from 27 and 42 in 2015 to approx-
imately 70 and 80, respectively,
with 20 tiger and 15 leopard cubs
and survival rates improved from
33% to nearly 50% (Zhang et al.,
2025). Hainan gibbon (Nomascus
hainanus), once reduced to <10
individuals in two groups, now
numbers 35 across five groups.
In Sanjiangyuan National Park,
snow leopards (Panthera uncia) are
now estimated to exceed 1,200
individuals, while Tibetan ante-
lope (Pantholops hodgsonii) have re-
bounded from fewer than 20,000
to over 70,000 (Wu, 2023). These
recoveries illustrate how gover-
nance integration, coupled with
species-focused management and
restored connectivity, can yield
rapid biodiversity gains even for
species in long-term decline.

Ecosystem services recovery

Beyond species-level gains, the
reforms have coincided with mea-
surable recoveries in key ecosys-
tem services, reversing declines
that persisted for decades. Remote
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sensing and biophysical model-
ling reveal consistent improve-
ments in soil retention, water
regulation, and climate buffering
capacity across national parks.
In the first ten pilot parks, mean
habitat quality increased from
0.6677 at pilot onset to 0.6686 in
2020 and 0.6691 in 2023, with the
largest gains in Qilian Mountains,
Sanjiangyuan, and Giant Panda
National Parks (0.14-0.41%). Water
retention rose sharply in nation-
al parks such as Sanjiangyuan
(+129.89%), Hainan Tropical Rain-
forest (+96.66%), Qilian Mountains
(+41.08%), and Northeast China
Tiger and Leopard (+39.41%) Na-
tional Parks, significantly reinforc-
ing downstream water security for
rural and urban users. Soil con-
servation likewise strengthened,
with notable increases in Hainan
Tropical Rainforest (+89.74%), San-
jlangyuan (+27.86%), Qilian Moun-
tains (+16.81%), and Northeast
China Tiger and Leopard (+11.42%).
Landscape-scale assessments in-
dicate that the consolidated park
system now operates as ecological
infrastructure, buffering extreme
weathers, reducing erosion risks,
and stabilizing hydrological cycles
in key upstream watersheds (Luo,
2022; Wu et al., 2023). Across the
pre-reform, pilot, and post-re-
form phases, ecosystem services
stabilized during the pilot years
and accelerated in recovery af-
ter full institutional integration.
These trajectories highlight how
embedding biodiversity objectives
into spatial planning and land-
use systems can simultaneously
bolster ecological resilience and
deliver public goods well beyond
park boundaries (Chen, 2021).

Enabling inclusive and polycen-
tric governance

Equally transformative has been
the shift in governance dynamics
from top-down management to
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Fig. 2. Alpine ecosystem recovery at the source of the Yangtze River, Sanjiangyuan National Park.

more inclusive, polycentric stew-
ardship. Formerly marginalized
in conservation decision-mak-
ing, local communities are now
embedded in park governance
through co-management bodies,
participatory monitoring, and
ecological employment schemes.
The ecological ranger program
alone has deployed over 50,000
rangers across the first five na-
tional parks, channeling 6.7-8.2
billion RMB annually into salaries
(Table 1). In rural and high-alti-
tude, economically vulnerable
areas such as Sanjiangyuan, these
positions have stabilized house-
hold incomes, reduced livelihood
risks, and played a key role in pov-
erty prevention (Feng et al., 2021).
Surveys from Sanjiangyuan indi-

cate rising trust and collaboration
between communities and park
administrations, especially where
benefit-sharing mechanisms and
village-level stewardship have
been institutionalized (Zhang et
al., 2024). In several pilot sites,
village councils and trade-off
mediation platforms now enable
communities to negotiate land-
use priorities, resolve conflicts,
and contribute directly to con-
servation planning. At broader
scales, reforms have fostered
cross-provincial coordination and
strengthened central-local policy
dialogue, integrating local ecolog-
ical knowledge into national deci-
sion-making. These developments
suggest that biodiversity main-
streaming is as much a social and
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political process as an ecological
one—requiring the redistribution
of agency, authority, and account-
ability across governance levels to
align conservation objectives with
equitable human well-being.

Challenges Ahead

While the reforms have established
a robust institutional foundation
for biodiversity mainstreaming,
sustaining and amplifying these
gains will require navigating the
emerging, interlinked frontiers at
the nexus where ecological ambi-
tion intersects with political econ-
omy, governance capacity, and
social legitimacy (Huang, 2024).
These frontiers define not only the
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Table 1. Number of eco-rangers and annual financial input in the first batch of national parks

; . .. Monthly Sal
National Parks Province Position Type O(Iiln Rylfwg)ary Number of Personnel
Qinghai Ranger 1800 17211
Sanjiangyuan NP -
Tibet Ranger 1000 5875
Contracted Ranger 533-4833 755
Sich Registered Poor Household
1chuan Eco-forestry Worker 417-2071 772
Ecological Public Position 417-9887 3180
Giant Panda NP Ecological Ranger
Gansu : gI. s — 560 1768
Ecological Public Welfare Position 580-670
Full-time Ranger 9100 8
Shaanxi Registered Poor Household
Eco-forestry Worker 500 21
Village-level Eco-ranger 830
Northeast Tiger Jilin/ - .
and Leopard NP | Heilongjiang Forestry Enterprise Eco-ranger 1000 8139
Local Forestry Station Eco-ranger 1000
Fujian Ranger, Fire & Rescue Team 9400-6400 195
Wuyishan NP - -
Jiangxi Ranger, Forest Patroller 3700-4100 34
Hainan Tropical )
RainforestpNP Hainan Ranger 3000-6000 1707

*Data source: Yang, Rui, et al. National Park Livelihood Survey Report (unpublished). 2024.

next phase of reforms but also the
conditions under which early eco-
logical gains can be secured, scaled,
and sustained over time.

Although national parks have
become anchors of China’s ecolog-
ical modernization, their influence
outside the conservation sector
remains limited. Biodiversity ob-
jectives that are firmly embedded
in ecological zoning and protected
area planning have yet to permeate
infrastructure, agricultural policy,
and regional economic strategies.
Weak cross-sector integration
leaves conservation goals vulnera-
ble to displacement by competing
land-use demands. Without insti-
tutionalized mechanisms to embed
biodiversity criteria into transport
corridors, energy planning, urban

expansion, and fiscal instruments,
the policy coherence essential for
true mainstreaming will remain
out of reach.

Less visible but equally con-
sequential, is the question of
adaptive capacity. Consolidating
agencies and mandates has yield-
ed a more coherent governance
architecture, but its resilience
hinges on the ability to anticipate
and respond to change. Real-time
ecological monitoring, perfor-
mance-based management, and
integrated data platforms remain
nascent. Absent accelerated in-
vestment in smart regulatory
tools, scenario-based planning,
and predictable, long-term bio-
diversity finance, national parks
may struggle to adapt to accelerat-
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ing ecological change and shifting
socioeconomic pressures.

Social integration remains an
intricate frontier. Although eco-
logical employment schemes and
co-management have broadened
participation, institutionaliza-
tion is uneven, and local cultural
practices often remain peripheral
to decision-making. Embedding
indigenous and community
knowledge systems, mirroring
successful polycentric gover-
nance models globally will be
critical to reconciling ecological
imperatives with the lived reali-
ties of park-adjacent communi-
ties. Whether national parks are
perceived as shared assets or ex-
ternally imposed restrictions will
hinge on achieving this balance.
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Get together

China’s national park reforms
are more than a domestic policy
success, and it is also a living labo-
ratory for embedding biodiversity
into the political, economic, and
spatial logic of national develop-
ment. By aligning ecological in-
tegrity with governance reforms
and social participation, it offers
a pathway to biodiversity main-
streaming that is context-specific
yet globally resonant. The transi-
tion from institutional innovation
to deep, system-wide transforma-
tion, however, remains unfinished;
implementation gaps, sectoral
competition, and shifting socio-
economic conditions continue to
test the durability of these gains.
For the international commu-
nity, the value of this experiment
lies not in a prescriptive template
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