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Key points

 y Biodiversity loss is one of the main global 
environmental problems and is reaching 
unprecedented rates in human history.

 y Mountains are the most biodiverse areas on 
Earth and among the most vulnerable. 

 y There is great room for improvement in 
mountain conservation, in terms of both 
protected area (quantity) and protected value 
(quality). 

The combination of climate change, pollution and 
biodiversity loss, known as the “triple planetary crisis”, 
is a real threat to both ecosystems and the well-being of 
current and future generations (6, 38, 41).
Half of the world’s biodiversity hotspots are found 
in mountain areas (6, 18), as a result of complex 
topographic and climatic characteristics (see Fig.1).

Figure 1. Mountain Biomes: Proportion of each biome in the 
mountain landscape, globally (central column), and each biome’s 
Level of Protection (right-most edge), (not including croplands or 
settlements): (based on Sayre et al. 2020). (Note that the heights of 
each biome and % protected are not to scale). © Marc Foggin
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These vital areas have the highest levels of genetic, 
species and ecosystem diversity per unit area on 
Earth (30, 34). However, mountain ecosystems 
are also among the most threatened globally, 
particularly from habitat fragmentation and climate 
change (1, 7).

About 30% of Key Biodiversity Areas (KBA) 
worldwide are located entirely or partially 
in mountain areas, and 88% of the Earth’s 
821 ecoregions include mountains (18,  36). 
However, many mountain areas of biodiversity 
significance lack effective protection: 40% of 
KBA in mountain areas are not protected at all 
and 52% are insufficiently protected (16, 18, 32). 

Introduction
Mountains in the face of the triple planetary crisis



Key points

 y Despite efforts in recent years, protected 
areas are not effective in halting biodiversity 
loss.

 y A shift towards landscape conservation 
is needed, integrating both biodiversity 
conservation and sustainable development 
objectives.

 y Biosphere reserves fit perfectly into this new 
vision and can play a key role as “Other 
Effective Area-based Conservation Measures” 
(OECM) under the UN Convention on 
Biological Diversity.

Protected areas have so far been the main strategy 
for biodiversity conservation in the face of ecosystem 
fragmentation (3, 28), without having fully achieved 
their intended objectives (17, 28). 

In their conventional sense, protected areas have many 
limitations, all deriving from the reality that they are 
linear and static solutions to dynamic, complex and 
multifactorial challenges (28). 

Solving this problem requires a transformative 
paradigm shift for biodiversity conservation 
(29): a landscape approach that recognises the 
multifunctionality of a territory and incorporates the 
visions of its different stakeholders (27), closely aligned 
with the fulfilment of the UN 2030 Agenda and the 
2050 vision of the Convention on Biological Diversity 
for “Living in Harmony with Nature” (28).

Within this framework, mountain biosphere reserves 
can play a strategic role for biodiversity conservation 
in line with the Post-2020 Global Biodiversity 
Framework, particularly if the biosphere reserve 
model is recognised as an Other Effective Area-
based Conservation Measure (OECM) under the UN 
Convention on Biological Diversity. 

The specific zonation of biosphere reserves (see Fig.2) 
allows for the holistic integration of conservation 
objectives together with other compatible social 
and economic objectives (3, 8). This zonation enables 
mutually reinforcing feedback loops between the 
three zones, most importantly by reducing the “edge 
effect” of the core area, improving its effectiveness, 
and by involving communities in the governance of the 
biosphere reserve, a mainstay of long-term effective 
management following a landscape approach (27, 28).

1. Landscape approach: Mountain biosphere reserves in a new era for 
biodiversity conservation

Figure 2. Zoning and functions of a biosphere reserve



Box 1. From GLOCHAMORE (2003) 
to the World Network of Mountain 
Biosphere Reserves (2021)

Two pioneering projects on global change in 
mountain areas set an example for international 
scientific collaboration between biosphere 
reserves. GLOCHAMORE (2003-2005) and 
GLOCHAMOST (2009-2011) involved more 
than 300 researchers, 28 mountain biosphere 
reserves and global research networks such 
as the Mountain Research Initiative (MRI). The 
projects generated valuable knowledge to 
assess the state of mountain ecosystems in 
the face of global change and improve their 
adaptive capacity (11, 38).

The success of these initiatives led the MAB 
Programme to identify an opportunity to 
establish a dedicated network for mountain 
biosphere reserves. At the institutional level, 
this network would consolidate and stimulate 
long-term scientific collaboration, and allow 
Member States to pool resources to address 
common challenges. 

In 2016, the 4th World Congress of Biosphere 
Reserves adopted the Lima Action Plan. This 
plan laid the groundwork to increase research 
in mountain biosphere reserves, and also to 
create a thematic network, complementing 
existing research networks. On 9 December 
2021, in the context of its 50th anniversary, 
the MAB Programme inaugurated the World 
Network of Mountain Biosphere Reserves 
and its official partnership with MRI, thus 
creating a bespoke framework for scientific 
collaboration between more than half of the 
world’s biosphere reserves.

Key points

 y Improving the adaptive management of 
mountain ecosystems requires detailed 
understanding of the dynamics of change and 
how these interact.

 y The World Network of Biosphere Reserves and its 
World Network of Mountain Biosphere Reserves 
(WNMBR) can greatly facilitate the generation 
and dissemination of knowledge at different 
scales. 

 y Many biosphere reserves serve as sites of 
excellence for research, as demonstrated by the 
GLOCHAMORE and GLOCHAMOST projects (see 
Box 1). Launched in 2021, the WNMBR offers a 
conducive framework for scientific collaboration 
between mountain biosphere reserves.

Scientific research and the application of Indigenous 
and local knowledge are fundamental components of 
UNESCO’s Man and the Biosphere (MAB) Programme, 
which defines biosphere reserves as “sites of excellence 
for exploring and demonstrating conservation and 
sustainable development approaches at a regional 
scale”. MAB networks present extensive opportunities 
for fundamental and applied research related to 
socio-ecological systems and sustainable natural 
resource management. 

As more than half the world’s 738 biosphere reserves 
are found in mountain areas (see Fig.3), including 
13 transboundary mountain biosphere reserves, the 
WNMBR is an ideal mechanism to foster innovative 
research and particularly to promote collaboration 
and the exchange of knowledge. Collaboration 
at an international level increases the impact and 
acceptability of research, by allowing for wider 
mobilisation on common issues and replicability of 
solutions.

Figure 3. Mountain biosphere reserves | 2022

2.  Knowledge: Boosting the role of mountain biosphere reserves for 
applied research 



Box 2. Case study: Jobs for Carbon, Gouritz Biosphere Reserve Cluster (South Africa) 

The Gouritz Cluster Biosphere Reserve is promoting several initiatives to mobilise its community, two of which 
stand out. 

The “Jobs for Carbon” project, launched in 2014, aims to recover habitats degraded by erosion and overgrazing 
through reforestation using native species, especially the speekboom (Portulacaria afra), which is effective at 
capturing and storing carbon. The initiative has led to the creation of 27 jobs in environmental restoration, 
recovering 653 ha with more than 600,000 speekboom plants, and generating additional income through 
potted plant sales and increased ecotourism. 

The “Gouritz Ecological Corridors Project”, launched in 2019, aims to restore the functionality of ecological 
corridors through environmental rehabilitation and the promotion of sustainable practices, with special 
emphasis on wetlands and peatlands due to their vulnerability and critical role in water purification and 
carbon sequestration. The initiative already involves 37 private landowners in designing and implementing 
sustainable management strategies, covering more than 100,000 ha. 

In addition to the intrinsic environmental value of both initiatives, they have exhibited a great capacity to 
boost local economies and mobilise local businesses for environmental outcomes.  These initiatives, both 
developed in the Cape Floristic Region – one of six floral kingdoms in the world and a Key Biodiversity Area – 
demonstrate the capacity of biosphere reserves to address conservation, as well as the needs and interests of 
local communities at a landscape scale.

3.  Community: Enhancing livelihoods that benefit from biodiversity 
and highly functional ecosystems 

Key points

 y Mountain areas harbour a wealth of cultural 
diversity that is historically rooted in thriving 
ecosystems, as recognised in the governance 
and management of biosphere reserves.

 y Mountain communities and traditional agro-
silvo-pastoral practices play key roles as socio-
cultural repositories of agrobiodiversity, 
which is vital to food security and resilience 
to global change.

 y Ensuring the interrelated resilience of 
both mountain ecosystems and mountain 
communities requires the recognition of the 
services these ecosystems provide, and more 
open and inclusive governance systems. 

Mountains are home to more than a billion people. 
They are witness to a vast diversity of cultures whose 
ways of life, knowledge and spiritual values have 
played a crucial role in conserving and increasing 
biodiversity through a holistic and inclusive view 
of nature (21, 36). In several mountain biosphere 
reserves, the management of communal lands, 
traditional cultivation practices and the existence 
of sacred sites provide examples of sustainable 
resource management adapted to the particularities 
of mountain ecosystems (14, 22, 31).

In developing countries, approximately 648 million 
people live in rural mountain areas. It is estimated that 
over half face the risks of hunger and malnutrition, a 
trend that has been growing steadily over the last 20 
years (30, 39). 

The gradual loss of traditional practices, the 
simplification of crops (13) and increases in 
extreme climatic events, combined with a reduced 
functionality of ecosystems, are having direct 
consequences on biodiversity, particularly in the 
most vulnerable mountain regions (1, 13, 15). In these 
areas, the functionality of mountain ecosystems and 
their provision of environmental services depend 
to a large extent on the maintenance of traditional 
governance systems, specific ways of life and 
appropriate agro-silvo-pastoral practices (35, 39). 

Recognising these key elements and building 
resilience to global change from a socio-cultural 
point of view are vital steps for conserving and 
increasing biodiversity (35). Mountain biosphere 
reserves provide a framework that embeds the 
synergies between community and ecosystem into 
its management plan and the representation of 
communities in its governance model.

Integrating local perspectives and knowledge in 
site management helps to reduce the vulnerability 
of ecosystem-community links. Inclusive and non-
discriminatory governance systems, with special 
attention to Indigenous peoples, women and 
youth, also enable progress towards adaptive 
co-management, facilitating the resilience and 
management of these complex mountain socio-
ecological systems (5, 15). 

Overall, the active participation of communities in 
conservation increases its effectiveness (see Box  2), 
as well as reducing social conflict. Biodiversity 
protection transcends multiple scales and requires 
consensus and collective action. 



 Policy recommendations

1. Intergovernmental, international and regional levels

 y   Support the adoption of high 
standards in the design and 
implementation of the Post-2020 
Global Biodiversity Framework, 
recognising mountains as reservoirs 
of biodiversity and sources of key 
ecosystem services, and the socio-
ecological potential of mountain 
biosphere reserves for biodiversity 
conservation. 

 y   Support the classification of 
biosphere reserves as “Other 
Effective Area-based Conservation 
Measures” (OECM) under the UN 
Convention on Biological Diversity, 
recognising them as effective and 
bespoke frameworks for integrated 
biodiversity conservation, and 
enabling Member States to meet 
targets for increasing protected 
areas.

 y   Support mountain biosphere 
reserves and the WNMBR in leading 
research on the added value of the 
biosphere reserve model in the 
implementation of the Post-2020 
Global Biodiversity Framework and 
their classification as OECM under 
the UN Convention on Biological 
Diversity.

 y   Foster transboundary cooperation 
and networking on biodiversity 
conservation in mountain areas, 
notably between transboundary 
mountain biosphere reserves 
and through nominations of new 
transboundary sites.

 y   Normalise the application and 
open exchange of scientific, local 
and Indigenous knowledge in 
the management of mountain 
landscapes, particularly in Key 
Biodiversity Areas (KBA) and 
biosphere reserves.

 y   Support the membership of mountain 
biosphere reserves to the WNMBR 
and the activities of the WNMBR 
in fostering international science 
collaboration, knowledge exchanges 
and knowledge-based management 
in, with and for mountain areas, and 
in disseminating good practices and 
environmental education materials.



 2. National and sub-national levels

 y   Increase significantly the proportion 
of mountain areas with formal 
protection status, alongside the 
nomination and extension of 
mountain biosphere reserves, 
particularly in KBA, defining SMART 
(Specific, Measurable, Achievable, 
Relevant and Time-Bound) targets for 
2030 and 2050, in line with the Post-
2020 Global Biodiversity Framework.

 y   Allocate specific funding to boost 
research in mountain areas and 
support mountain biosphere reserves 
in strengthening collaboration and 
cooperation between institutions, 
science networks and research 
centres, incorporating biodiversity 
conservation and highly functioning 
ecosystems as cross-cutting research 
themes and management goals.

 y   Recognise and protect the roles 
and rights of local and Indigenous 
mountain communities, notably 
through the effective governance of 
mountain biosphere reserves, with 
particular regard for inclusiveness 
and participation for Indigenous 
peoples, women and youth. 

 y   Recognise and protect the livelihoods 
and traditional agro-silvo-pastoral 
cultures of mountain communities, 
notably through the effective 
management of mountain biosphere 
reserves, with particular regard for 
their vital role in conserving and 
increasing biodiversity, resilience 
and food security in mountain areas. 

 y   Integrate management tools 
enhancing the interrelated resilience 
of mountain communities and 
ecosystems, such as Payment for 
Environmental Services, Ecosystem-
based Adaptation and Nature-based 
Solutions, notably through the 
effective management of mountain 
biosphere reserves, in coordination 
with other frameworks in downstream 
areas.

 y   Integrate local adaptation and 
mitigation strategies to global 
change in mountain areas, notably 
through the effective management 
of mountain biosphere reserves, with 
emphasis on the role of key mountain 
ecosystems, such as peatlands and 
grasslands, in carbon sequestration, 
and developing early warning 
systems to reduce the vulnerability 
of mountain communities.
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