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Managing for diversity: How sustainable forest management
conserves and protects Canada’s diverse forest values

I
Canada's forests are much more than just trees. Forests are complex ecosystems that also include soil, air, water and all
the living organisms that depend on them for survival. Canada manages its forests for diverse values through the
principles of sustainable forest management (SFM), taking not only today’s needs, but future needs into consideration.

¢ The many forest types across the country hold an array of environmental, economic, social and cultural values that
are important to diverse groups and individuals.

¢ SFM aims to protect and conserve the integrity of forest ecosystems and their inherent values.

¢ SFM is based on sound forest science, resource monitoring and reporting, as well as consultations with stakeholders,
the public and Indigenous communities.

The sustainable forest management planning process

Most public land in Canada is regulated by provincial and territorial

governments who have the primary authority to create and enforce laws Values and objectives can go

related to natural resource management. Forest harvesting on public lands is above and beyond what is

enabled through forest management agreements with forest companies, often required by legislation. To

referred to as tenures or licences. Under these agreements, companies are minimize conflicting values, forest

permitted to operate on public lands for a substantial period (usually 20- managers can use an Integrated

25 years) and must adhere to SFM principles. Forest management plans are

Resource Management (IRM)

required for these public lands and must be approved by the province or approach, whereby many values

territory before any harvesting occurs. Forest management plans are very and interests are considered in the

complex and require input from a variety of subject area experts. The planning management process. Those

team for such is led by a registered professional forester who is licenced under : :
values could include:

provincial legislation (an “ingénieur forestier” in Québec) and subject to high

ethical standards and continuing education. * ensuring sufficient habitat is

available for locally important
wildlife
Typically, forest management plans are 5-10 years in length. They outline working to reduce the wildfire
forest management objectives for diverse values that support a long term risk around communities
forest management strategy. A key component of the forest management addressing the impacts of
planning process is public and stakeholder engagement to ensure locally and climate change
regionally important values and objectives are identified and captured. Public ensuring enough timber is
and stakeholder engagement occurs multiple times throughout the

harvested to provide local

development of the management plan. In addition to formal meetings, local forestry jobs

citizen committees are encouraged to have frequent communication with the
forest planning team throughout the process. Public consultation is also
extremely important in the forest management planning process to consider
the diverse societal values and perspectives.



Indigenous participation is another extremely important part in the management planning process and is increasing in

many jurisdictions, especially where traditional uses and treaty rights may be impacted. Formal agreements featuring

Indigenous-led forest management zones are in place in certain regions of Canada, as are agreements pertaining to the

management and conservation of old-growth forests. Forest management planning, in most provinces and territories,

has begun to formally incorporate local and Traditional Knowledge. Indigenous communities are progressively acquiring

more forest management rights within their traditional territories.

Overview of the adaptive forest management cycle used to sustainably manage Canada’s public forests.

Public, stakeholder and Indigenous
engagement help establish forest
management objectives for diverse
values that support a long-term forest
management strategy. Objectives vary
throughout Canada to meet local values.

SFM practices

and policies are
continuously improved
as new science and
data become available
or as societal Adapt
values change.

Long-term Implement

Experts from various fields of expertise
provide important input to:

* forest management

* fish and wildlife

+ forest ecology and biology

» forest modeling and analysis
* land use

* parks and natural heritage

* forest pest management

* wildfire

* enforcement

Science-based decision
support tools, or computer
models, help forecast the
impacts of forestry on
forests and the values they
provide through potential
scenarios. They also help to

sustainable
forest
management

Evaluate

There are three forest management
certification systems in Canada.

They complement our laws and
regulations and ensure that a

forest company is operating legally,
sustainably and in compliance with
world-recognized standards.

¢ Canadian Standards Association (CSA)
* Forest Stewardship Council (FSC)

* Sustainable Forestry Initiative (SFI)

Monitor

Monitoring,
knowledge
improvement

and advances in
technology will
continue to increase
efficiencies and
capabilities in
forest management
planning, as lands
are managed

for diverse

forest values.

understand the cumulative
effects that natural and
human disturbances can
have on forests.

Harvesting strategies
Approaches

vary according to
composition, structure
and function of
Canada’s many

forest types.



Sustainable forest management: A careful balancing of diverse values

One SFM pillar is economic values. Forest harvesting and wood product manufacturing are critical sources of jobs for
many communities in Canada, particularly rural and Indigenous communities. These jobs depend on a long-term, stable
supply of wood. Sustainable harvesting of trees is determined through an annual allowable cut (AAC), which the province
or territory establishes to maintain a wood supply in perpetuity.

The environmental values pillar of SFM can be represented by numerous values, but usually includes the protection of
biodiversity, soils and water, and the reduction of carbon in the atmosphere. Forest managers strive to emulate natural

disturbances in the management plan. Forest management practices supporting environmental values can involve:

* maintaining various stages of forest development, including old-growth forests, for providing diverse habitats

* managing the presence of a range of tree species of various ages over time

* |eaving forest corridors to improve landscape connectivity

* varying the size and shape of harvested areas to represent natural disturbance patterns

* keeping a variable number of live and old trees, often called “veteran trees,” and cavity trees for birds and other
wildlife within harvest areas

* providing buffers around nesting trees and streams to preserve wildlife habitats and water quality

The third SFM pillar is social or cultural values. Cultural heritage and spiritual values are significant to many individuals
and groups, including Indigenous Peoples. These values, along with the locations of particularly important sites, are
identified during the planning process and should be included in scenario modeling activities. Indigenous rights are
considered throughout the management planning process and any historically significant locations are identified for
preservation.

Sustainable forest management: A driver of change

It is important to recognize that the balance of economic, environmental and Canada’s forests are protected
cultural values changes over time. For instance, sustainable timber harvest through strong laws and

used to be the primary focus of SFM. More recently, environmental values have regulations at the federal,

been growing as the top priority for SFM. Forest management and provincial/territorial and even
conservation laws, policies, regulations and management guides are also municipal levels. SFM is a
shifting toward more emphasis on the ecological well-being of the forest. concerted effort among all levels

of government, industry, and the

* There is an increased commitment to preserving biodiversity, which . o
public. There are several
includes the adoption and implementation of the Kunming-Montreal

Global Biodiversity Framework (GBF) to halt and reverse biodiversity loss
by 2030.

overarching federal acts that
support SFM objectives, including

the:

o To support the global goals and targets set out in the framework,
Natural Resources Canada (NRCan) is supporting Environment and ety Act
Climate Change Canada (ECCC) to develop Canada’s 2030 National Species at Risk Act
Biodiversity Strategy, Migratory Birds Convention Act

o At the provincial level, Nova Scotia has introduced a stand-alone Fisheries Act
Biodiversity Act, which provides for conservation and sustainable use of Impact Assessment Act
biodiversity in the province Canadian Environmental

* Alternative silviculture options are used to reduce clearcutting. For Protection Act
example, Nova Scotia is adopting ecological forestry where public land is Pest Control Products Act

divided into three zones that work together to balance a range of interests Fertilizers Act
(conservation, high production forest and mixed forest or matrix).



¢ Old-growth forests are increasingly being protected and conserved. The Species at Risk Act is a
o For example, the Province of British Columbia has introduced a plan to BE{tlalsFlas Al part of Canada’s

establish new Forest Landscape Planning tables to improve old-growth strategy to preserve biodiversity. It
management, including the incorporation of Traditional Knowledge. was created to meet Canada’s

o The Government of Canada, through ECCC and supported by NRCan,
has also committed to the establishment of the Old Growth Nature
Fund in collaboration with the Province of British Columbia, non-
governmental organizations, and Indigenous and local communities.

commitment under the United
Nations Convention on the

Conservation of Biodiversity.

* Conservation areas are increasing. As a Party to the United Nations
Convention on Biological Diversity and the new GBF, Canada has committed to conserving 30% of Canada’s lands
and water by 2030.

o To achieve this goal, the Government of Canada has committed to establishing ten new national parks in the
next five years, including the proposed national park reserve in the South Okanagan-Similkameen in British
Columbia.

o The Government of Canada also continues to designate many of its federally managed lands as other effective
area-based conservation measures (OECMs), which are specific areas that have conservation and biodiversity
objectives in addition to other primary objectives. OECMs, such as Boishébert and Beaubears Island Shipbuilding
National Historic Sites in Miramichi, New Brunswick and the Acadia Research Forest (ARF) near Fredericton, New
Brunswick contribute to achieving Canada’s conservation target by protecting old-growth forest ecosystems and
representative natural forest conditions common to the Acadian Forest Region.

* Forests play a key role in our nature-based climate solutions.

o The Government of Canada’s 2 Billion Trees Program (2BT) provides funding over 10 years to support provinces
and territories, municipalities, Indigenous organizations and governments, and for-profit and not-for-profit
organizations in planting an incremental two billion trees across Canada that will support climate change
mitigation and adaptation, while increasing biodiversity and human well-being.

o Canada’s National Adaptation Strategy (NAS) sets out a blueprint to reduce the risk of climate-related disasters,
improve health outcomes, protect nature and biodiversity, build and maintain resilient infrastructure while
supporting a strong economy and workforce.

o NRCan's Climate Change Adaptation Program (2022-2027) provides funding for projects to help position
Canada’s regions and sectors to adapt to climate change.

Sustainable forest management is the driver of practices and policies to balance a complex diversity of values in forest
ecosystems, communities, and economies. Managing forests for societal values that are increasing in number and often
changing is an immense challenge. However, it is a challenge that Canada’s forest managers are addressing through
ongoing engagement with the public and stakeholders and through adaptive sustainable forest management.
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FOREST MANAGEMENT AND DISTURBANCES
CANADIAN ENVIRONMENTAL SUSTAINABILITY INDICATORS

Forest management and disturbances

In 2022, Canada's forests made up an area of approximately 3.7 million square kilometres (about 40% of Canada's land area). These
forests account for approximately 9% of the world's forests. Much of it grows in the boreal zone, throughout which over 2.8 million
square kilometres of forest are interspersed with lakes, wetlands, and other ecosystems. Canada's rich forest ecosystems offer
significant environmental, social and cultural benefits, as well as opportunities for responsible economic development.1 This
indicator presents a series of measures covering timber harvest, forest disturbances, and forest regeneration.

Timber harvest

This section compares the total amount of wood harvested with the sustainable wood supply. To ensure that forests can continue to
provide timber, harvests must remain within sustainable limits. The sustainable wood supply is defined as the potential volume of
timber which can be harvested sustainably as determined by a complex analysis of ecological, economic, and social considerations.
The volume of wood harvested should remain at or below the sustainable wood supply, and it is usually well below these limits.
Annual timber harvest compared to the sustainable wood supply

Key results In 2021:

e (Canada's sustainable wood supply was approximately 215 million cubic metres
e the amount of industrial roundwood harvested in 2021 was 147 million cubic metres, which represents approximately 68%
of the sustainable wood supply

Figure 1. Maximum sustainable wood supply and annual harvest of industrial roundwood, Canada, 1990
to 2021
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1 Natural Resources Canada (2024) The State of Canada's Forests Annual Report. Retrieved on March 25, 2024.

Note: Sustainable wood supply data presented are for industrial roundwood only. Harvested industrial roundwood is intended to be delivered
to a mill {for example, logs and bolts, and pulpwood) and also includes poles and pilings.
Source: Canadian Council of Forest Ministers (2024 ) National Foresiry Database.

The annual harvest of industrial roundwood reached a peak of 208 million cubic metres in 2004, declined to a low of 116 million
cubic metres in 2009, then increased to reach approximately 147 million cubic metres in 2021. This pattern is mostly the result of
economic factors, such as the collapse in the United States housing market in 2008 and subsequent global economic downturn that
led to reduced demands for Canadian lumber and pulp and paper products. The 2021 increase in harvest is mostly attributable to
net increases in timber volumes harvested in British Columbia and Quebec. Both the estimated wood supply and the volume of
wood harvested fluctuate in response to a wide range of ecological, social and economic factors. Changes in wood supply are largely
a result of adjustments in provincial forest management objectives, such as, decreases in order to conserve animal habitat or



increases to harvest insect-damaged wood. Comparing the amount of timber harvested to the estimated sustainable wood supply is
one way to track forest management.

Canada is committed to sustainable forest management, which is defined as "management that maintains and enhances the long-
term health of forest ecosystems for the benefit of all living things while providing environmental, economic, social and cultural
opportunities for present and future generations." 2 In practice, sustainable forest management means ensuring that forests provide
a broad range of goods and services over the long term. Therefore, forest managers plan for harvest levels that ensure the long-term
sustainability of environmental, economic and social objectives for the managed forest.

Forest disturbances
Number of forest fires and area burned
Key results

In 2022, Canada experienced an estimated 5 639 fires that burned approximately 16 543 square kilometres of forest
While the number of fires and area burned fluctuate year over year, Canada experienced a peak in 1998 for number of fires
and in 1995 for area burned with a low in 2020 for both number of fires and area burned

Figure 2. Number of forest fires by region, Canada, 1990 to 2022
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Data for Figure 2

Note: Data include fires of known and unknown or indeterminable origin. The Territories region includes Yukon and Northwest Territories.
Nunavut was not included as they are not a part of the data sharing agreement with Natural Resources Canada. The Prairies region includes
Manitoba, Saskatchewan, and Alberta. The Atlantic region includes New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland
and Labrador. Totals for 2022 do not include all forest fires taking place in national parks as they have not been reallocated to the appropriate
provinces and territories.

Source: Canadian Council of Forest Ministers (2024) National Forestry Database.



Figure 3. Area burned by forest fires by region, Canada, 1990 to 2022
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Manitoba, Saskatchewan, and Alberta. The Aflantic reglon includes New Brunswick, Nova Scaotla, Prince Edward Island, and Newfoundland
and Labrador. Totals for 2022 do not include all forest fires taking place in national parks as they have not been reallocated to the appropriate
provinces and territories.

Source: Canadian Council of Forest Ministers (2024) National Forestry Database.

Forest fires are a natural part of the forest ecosystem and are important for maintaining the health and diversity of the forest. Fire is
the primary means of environmental change in the boreal zone and is as crucial to forest renewal as the sun and rain. Forest fires
release valuable nutrients stored in the debris on the forest floor. They open the forest canopy to sunlight, which stimulates new
growth. 3 However, they can also result in costly economic and environmental losses and public health and safety concerns by
directly threatening communities and infrastructure or reducing visibility and air quality through smoke. The expected hotter and
drier conditions as a result of climate change may result in more frequent and severe forest fires in Canada.

4 The total area burned varies widely from year to year, but averages about 25 000 square kilometres annually. Only 3% of all
wildland fires that start each year in Canada grow to more than 2 square kilometres in area. However, these fires account for 97% of
the total area burned across the country.5 In 2021, about 3 090, or 46% of forest fires across Canada were caused by human activity.
This resulted in approximately 5 500 square kilometres of forest burned, representing nearly 14% of the total area burned
nationally.6

Area disturbed by insects
Key results

e In 2021, approximately 160 000 square kilometres of Canadian forests were disturbed (including beetle-killed trees) by
insects



Figure 4. Area disturbed by insects, Canada, 1990 to 2021
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Mote: Includes beetle-killed trees. Trees that suffer moderate to severe defoliation are those on which 30% or more of the current foliage has
been removed.
Source: Canadian Council of Forest Ministers (2024) National Foresiry Database.

Canada's forests are home to thousands of species of native and introduced insects. Most of the time, these species contribute a
vital role to the normal functioning of forest ecosystems as prey for other species or by recycling nutrients back into the forest.7
Only a small number of insect species kill trees and damage forests. This can occur when insect populations experience outbreaks
over vast areas. Disturbance, or defoliation, is the removal of all or most of a plant's leaves by natural disturbance agents (for
example, insects) or through the actions of humans (for example, the application of herbicides). These impacts can reduce Canada's
timber supply and influence the functioning of forest ecosystems, which can in turn affect carbon stocks, increase fire risk and
reduce the recreational and non-timber uses of forests.
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Sustainability and Timber Harvest

Wood supply estimation Wood supply, the volume of timber that can be harvested sustainably, is estimated for each
province and territory. Wood supply levels are estimated for forests that are actively managed for timber, which is a
subset of forests and other wooded land. Provincial and territorial wood supplies are summed to estimate Canada's
wood supply. Wood supply is the sum of 2 values: 1. The estimated Annual Allowable Cut (known as Allowable Annual
Cut in British Columbia, and known as Guarantee of Supply in Quebec) for provincial Crown lands, that is, publicly owned
lands under provincial jurisdiction. The estimated Annual Allowable Cut is the volume of industrial roundwood that can
be harvested sustainably each year from provincial Crown lands, as estimated by professional foresters. Provincial
Crown lands make up 77%5 of Canada's forest, but the percentage varies by province. Most provinces establish Annual
Allowable Cuts levels for their Crown lands based on a policy of maintaining a non-declining future wood supply. They
also consider a range of additional factors. For example, Annual Allowable Cuts levels may be decreased in order to
maintain animal habitat, or they may be increased so that insect damaged wood can be salvaged. The importance of
individual factors to the Annual Allowable Cut varies among provinces and even among forest management areas within
provinces, due to regional differences in forestry policies. Each province is responsible for the extensive rationale behind
an Annual Allowable Cut determination for individual forest management areas. Additional information is available from
provincial resource management organizations.6 The volume of wood harvested may be above or below the Annual
Allowable Cut in any one year, but it must balance out over the regulation period, which varies from 5 to 10 years
depending on the jurisdiction. Annual Allowable Cuts are set based on an assessment of a wide range of ecological,
social and economic factors, therefore they are only a proxy for the sustainable level of harvest.
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MAKING THE CASE FOR

SUSTAINABLE FOREST
MANAGEMENT CERTIFICATION

Since third-party sustainable forest

management (SFM) certification programs
were introduced in Canada in the mid-1990s,
certification—which complements Canada’s
already stringent laws and regulations
regarding forest management—has become a
widely respected means of demonstrating that
Canadian forest companies meet the highest
standards of sustainable forest management.

Today, three third-party certification
standards have been widely adopted
in Canada. In addition to Canada’s
own standard, developed by the
Canadian Standards Association
(CSA), forest companies have also
adopted certification programs
developed by the Forest Stewardship
Council (FSC) and the Sustainable
Forestry Initiative (SFI). All three
programs are recognized
internationally. As of 2014, Canada
leads the world in third-party
sustainable forest management
certification with 161 million certified
hectares.

CSA and SFl are endorsed by the
international Programme for the
Endorsement of Forest Certification
schemes (PEFC), the world's

largest forest certification umbrella
organization. Certification of chain of
custody, a mechanism used to track
wood from certified sources through
all phases of manufacturing to the
buver, is offered by the FSC, SFI, and
PEFC (CSA or SFI).

Services, 2003.

To verify that forest lands are being
managed sustainably, all three certi-
fication standards used in Canada
require that a forest company's
planning, procedures and systems
meet the standard’s requirements,
and employ auditing procedures

to measure performance of on-the-
ground forest operations against
predetermined criteria. Companies
are also required to publicly disclose
audit reports; verify that harvested
areas are being reforested; confirm
that all applicable laws have been
obeyed; and demonstrate that no
unauthorized logging has taken
place.

In addition, a separate certification
process addresses chain-of-custody
issues—ensuring that there is
rigorous tracking and record keeping
from the forest floor through all

the steps of wood processing,
manufacturing and distribution.

Photograph from *The Forests of Canada”

Natural Canada, Canadian Forest

More Than Just Harvesting

All three of the certification programs
in use in Canada, besides including
requirements for timber harvesting,
address the conservation of biologi-
cal diversity, the maintenance of
wildlife habitat and the protection of
soil, water and air quality. In addi-
tion, the standards address social
and economic issues arising from
forest management that affect local
communities, in particular by seeking
to engage local communities in dis-
cussion and decision-making
regarding these issues.

Aboriginal Engagement

Each of the certification programs
requires, in its own way, engagement
with Aboriginal peoples to ensure that
Aboriginal rights, knowledge and
values are respected. They also
promote economic and social benefits
for Aboriginal communities by
engaging Aboriginal companies and



Advantages of Adopting Multiple SFM Standards

Port Hawkesbury Paper LP (PHP LP), a
leading producer of super calendered
and other fine papers, was one of

the first Canadian forest products
companies to adopt more than one
major SFM standard. According to
Andrew Fedora, PHP LP’s Leader in
Sustainability and Outreach, “SFM
standards and programs are essential
for any forest products company
interested in improving their forestry
practices and maintaining public
trust.” This can be achieved by
following a single SFM standard but
there are clear benefits to maintaining
multiple certifications. PHP-LP is
currently dual-certified to the FSC and
to the SFI standards.

“All major SFM standards are
robust,” said Mr. Fedora, “but each
(standard) excels slightly in different

areas. Some standards put more
emphasis on elements such as
safety, training and efficiency; while
others focus more so on stakeholder
engagement and social issues.”
Incorporating more than one SFM
standard helps companies such

as PHP LP increase the merit and
credibility to their SFM system.

Certification to more than one
standard also reinforces the
marketability of PHP LP's products.
“In terms of both product sales and
public trust, some markets favor
certain SFM standards over others,”
states Mr. Fedora. “Maintaining
multiple certifications helps
strengthen our social license and
allows us to service a wider range of
customers from around the globe.”

contribute ideas. What is learned
through consultation and review
becomes the basis for updating the
standards. Competition among the
various systems has also helped to
promote continuous evolution.

Why Forest Companies
Seek Certification

Since forest certification systems were
introduced in the mid-1990s, Canadian
forest companies and industry
organizations have embraced them
enthusiastically.

This is because an increasing number
of forest product buyers around the
world demand certification as a means
of demonstrating to their customers
that wood products come from forests
managed to standards recognized

by respected non-governmental
organizations. In addition, the
standards provide practical guidance
on improving sustainable forest
management practices. This, in turn,
improves economic performance and
makes Canada’s forest products more
marketable around the world.

and develop in-house professional
expertise to conduct the employee
training, internal monitoring, public
consultation, and liaison with
external auditors that are integral to
all certification regimes. Typically, a
coordinator and small staff provide
core expertise, supplemented over
time by the increasing sustainable
management skills of employees
throughout the company.

Why Buyers Want Certified
Forest Products

In recent years, a rapidly growing
number of responsible forest products
buyers have adopted procurement
policies requiring that any paper or
wood product be certified as legally
obtained and sustainably produced.
Corporate social responsibility of

this kind is considered essential to
the long-term sustainability of the
world's forests.

workers in harvesting, processing,
and other forest-related activities.

Clear Cutting

Each standard addresses clear cutting
in its own way. All of the standards
are sensitive to the ecological
requirements of specific forest types
and recognize that the choice of
silvicultural systems should be guided
by what is ecologically appropriate

for the local forest, which in many
Canadian forests could be a clear cut
system.

How Standards Evolve

All of the standards remain current
and relevant through reviews
which usually occur every five
years. When it's time to make
revisions, committees consisting

of representative stakeholders are
established and the public is invited
and encouraged to raise issues and

The Relationship between

CSA Certification and
National Laws in Canada

The foundation for acceptable forest
management practices in Canada
is set out in a comprehensive body
of provincial and federal forestry
and related laws and regulations.
Consequently, there is no need for
Canada’s CSA Standard to duplicate
that framework. The purpose of
the CSA and other standards is

to provide a means of measuring
forest companies’ practices against
nationally and internationally
recognized criteria for sustainable
forest management defined by
respected non-governmental
organizations. Importantly, the
CSA standard complements
applicable laws and regulations by
acknowledging that they must be
obeyed, and that no unauthorized
logging can be allowed—in effect,
adding weight to the laws of the
land.
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The Paris Agreement
What is the Paris Agreement?

The Paris Agreement is a legally binding international treaty on climate change. It was adopted by 196 Parties at the UN
Climate Change Conference (COP21) in Paris, France, on 12 December 2015. It entered into force on 4 November 2016.
Its overarching goal is to hold “the increase in the global average temperature to well below 2°C above pre-industrial
levels” and pursue efforts “to limit the temperature increase to 1.5°C above pre-industrial levels.”

However, in recent years, world leaders have stressed the need to limit global warming to 1.5°C by the end of this century.
That’s because the UN’s Intergovernmental Panel on Climate Change indicates that crossing the 1.5°C threshold risks
unleashing far more severe climate change impacts, including more frequent and severe droughts, heatwaves and rainfall.
To limit global warming to 1.5°C, greenhouse gas emissions must peak before 2025 at the latest and decline 43% by 2030.

The Paris Agreement is a landmark in the multilateral climate change process because, for the first time, a binding
agreement brings all nations together to combat climate change and adapt to its effects.

How does the Paris Agreement work?

Implementation of the Paris Agreement requires economic and social transformation, based on the best available science.
The Paris Agreement works on a five-year cycle of increasingly ambitious climate action -- or, ratcheting up -- carried out
by countries. Since 2020, countries have been submitting their national climate action plans, known as nationally
determined contributions (NDCs). Each successive NDC is meant to reflect an increasingly higher degree of ambition
compared to the previous version.

Recognizing that accelerated action is required to limit global warming to 1.5°C, the COP27 cover decision requests
Parties to revisit and strengthen the 2030 targets in their NDCs to align with the Paris Agreement temperature goal by the
end of 2023, taking into account different national circumstances.

Nationally Determined Contributions (NDCs)

In their NDCs, countries communicate actions they will take to reduce their greenhouse gas emissions in order to reach
the goals of the Paris Agreement. Countries also communicate in their NDCs actions they will take to build resilience to
adapt to the impacts of climate change.

Long-Term Strategies

To better frame the efforts towards the long-term goal, the Paris Agreement invites countries to formulate and submit
long-term low greenhouse gas emission development strategies (LT-LEDS).

LT-LEDS provide the long-term horizon to the NDCs. Unlike NDCs, they are not mandatory. Nevertheless, they place the
NDC:s into the context of countries’ long-term planning and development priorities, providing a vision and direction for
future development.

How are countries supporting one another?

The Paris Agreement provides a framework for financial, technical and capacity building support to those countries who
need it.

Finance

The Paris Agreement reaffirms that developed countries should take the lead in providing financial assistance to countries
that are less endowed and more vulnerable, while for the first time also encouraging voluntary contributions by other
Parties. Climate finance is needed for mitigation, because large-scale investments are required to significantly reduce
emissions. Climate finance is equally important for adaptation, as significant financial resources are needed to adapt to the
adverse effects and reduce the impacts of a changing climate.



Technology

The Paris Agreement speaks of the vision of fully realizing technology development and transfer for both improving
resilience to climate change and reducing GHG emissions. It establishes a technology framework to provide overarching
guidance to the well-functioning Technology Mechanism. The mechanism is accelerating technology development and
transfer through its policy and implementation arms.

Capacity-Building

Not all developing countries have sufficient capacities to deal with many of the challenges brought by climate change. As
a result, the Paris Agreement places great emphasis on climate-related capacity-building for developing countries and
requests all developed countries to enhance support for capacity-building actions in developing countries.

How are we tracking progress?

With the Paris Agreement, countries established an enhanced transparency framework (ETF). Under ETF, starting in
2024, countries will report transparently on actions taken and progress in climate change mitigation, adaptation measures
and support provided or received. It also provides for international procedures for the review of the submitted reports.

The information gathered through the ETF will feed into the Global stocktake which will assess the collective progress
towards the long-term climate goals.

This will lead to recommendations for countries to set more ambitious plans in the next round.
What have we achieved so far?

Although climate change action needs to be massively increased to achieve the goals of the Paris Agreement, the years
since its entry into force have already sparked low-carbon solutions and new markets. More and more countries, regions,
cities and companies are establishing carbon neutrality targets. Zero-carbon solutions are becoming competitive across
economic sectors representing 25% of emissions. This trend is most noticeable in the power and transport sectors and has
created many new business opportunities for early movers.

By 2030, zero-carbon solutions could be competitive in sectors representing over 70% of global emissions.
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Implementing Article 5 of the Paris Agreement and achieving climate
neutrality through forests: From COFO24 to COP24

23/07/2018

On 16 July 2018, government representatives, civil society and international organizations gathered for the high-level side
event co-hosted by Poland’s Presidency for COP24 and FAO entitled “Implementing Article 5 of the Paris Agreement and
achieving climate neutrality through forests”. It took place during the 6th World Forest Week at FAO Headquarters in
Rome, Italy and highlighted the catalytic and driving role of forests in strengthening efforts to implement the Paris
Agreement.

Article 5 of the Paris Agreement invites countries to take action to conserve and enhance sinks and reservoirs of
greenhouse gases, including forests. The article also encourages actions to implement and support, including through
results-based payments, the existing Warsaw Framework for REDD+ adopted in COP 19, and alternative policy
approaches such as sustainable management of forests.

At the same time, achieving the Sustainable Development Goals of ending hunger and poverty while making agriculture
and food systems sustainable will require food system transformations and strategies that leverage the food system to
boost economic growth in countries where industrialization is lagging. “The Paris Agreement and 2030 Agenda for
Sustainable Development recognizes that we need to look at food security and the management of natural resources
together. Both global agreements call for a coherent and integrated approach across all agricultural sectors. Forests and
forestry have key roles to play in this regard” said FAO Deputy Director-General of Programmes, Dan Gustafson.

The world continues to make progress in all dimensions of sustainable forest management. Although forests continue to
be lost, the rate of loss has been cut by 25% since the period 2000-2005. Promisingly, the proportion of protected forest
area and forests under long-term management plans are increasing. Deforestation and forest degradation are still concern
in some regions, particularly in the tropics, indicating the need for more action to reduce deforestation and implement
sustainable forest and land management practices.

“Sustainable and effective forest and peatlands management cannot be achieved without the involvement of local
communities and civil society who can bring valuable knowledge and a fresh viewpoint to discussions. Innovative forest
monitoring tools available today are crucial in efforts to demonstrate the reduction of deforestation,” said H.E. Siti
Nurbaya, Minister of Environment and Forests, Indonesia.

Actions to reduce emission levels arising from deforestation and forest degradation and to enhance forest carbon sinks
are one of the most significant and cost-effective ways to reduce global emissions, while also producing important
adaptation, biodiversity, livelihood and development benefits. “Improving the income and living conditions of local
communities and indigenous peoples while ensuring the conservation of biodiversity is one of the main outcomes
expected from the implementation of programmes and projects related to sustainable forest management,” said H.E.
Rosalie Matondo, Minister of Forest Economy, Republic of Congo.

Ms Beth MacNeil, Assistant Deputy Minister, Natural Resources Canada, Canadian Forest Service shared the example of
the Clean Energy for Rural and Remote Communities Program intended to fund initiatives to reduce reliance on diesel
fuel in Canada's rural and remote communities, the majority of which are Indigenous. Part of this programming will support
the use of the forest biomass in producing heat and power.

Mr Slawomir Mazurek, Undersecretary of State, Ministry of the Environment, Republic of Poland and the host of COP24,
highlighted the importance of innovations and developing enabling conditions for the use of wood for housing and energy
efficiency in buildings. He stressed that Poland promotes integrating the protection of forests with their multiple uses,
through sustainable management practices, as a way to implement Article 5 of the Paris Agreement.

“Forests are one of the priority topics for COP24 Presidency, including the COP24 President himself, who attaches great
importance to this topic. We see and recognise the vital role which forests play in achieving climate neutrality,” he said.



“We must keep the momentum from the discussions here at COFO24, toward COP24, and beyond, and ensure the
message that forests have not only a huge catalytic role but a driving role to bring along other sectors. We must work
together across sectors to ensure their potential is fully realised,” was the conclusion of Tiina Vahanen, Forestry
Department, FAO, in her closing remarks.
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Kunming-Montreal Global Biodiversity Framework
Section A. Background
1. Biodiversity is fundamental to human well-being, a healthy planet, and economic prosperity for all

people, including for living well in balance and in harmony with Mother Earth. We depend on it for food,
medicine, energy, clean air and water, security from natural disasters as well as recreation and cultural
inspiration, and it supports all systems of life on Earth.

2. The Kunming-Montreal Global Biodiversity Framework seeks to respond to the Global Assessment
Report of Biodiversity and Ecosystem Services issued by the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES)." the fifth edition of the Global Biodiversity Outlook,*
and many other scientific documents that provide ample evidence that, despite ongoing efforts, biodiversity
is deteriorating worldwide at rates unprecedented in human history. As the IPBES global assessment report
states:®

An average of around 25 per cent of species in assessed animal and plant groups are threatened,
suggesting that around 1 million species already face extinction, many within decades, unless action
is taken to reduce the intensity of drivers of biodiversity loss. Without such action, there will be a
further acceleration in the global rate of species extinction, which is already at least tens to hundreds
of times higher than it has averaged over the past 10 million years.

The biosphere, upon which humanity as a whole depends, is being altered to an unparalleled degree
across all spatial scales. Biodiversity — the diversity within species, between species and of
ecosystems — is declining faster than at any time in human history.

Nature can be conserved, restored and used sustainably while other global societal goals are
simultaneously met through urgent and concerted efforts fostering transformative change.

The direct drivers of change in nature with the largest global impact have been (starting with those
with the most impact) changes in land and sea use, direct exploitation of organisms, climate change,
pollution and invasion of alien species. Those five direct drivers result from an array of underlying
causes, the indirect drivers of change, which are, in turn, underpinned by social values and
behaviours {...)The rate of change in the direct and indirect drivers differs among regions and
countries.

3. The Kunming-Montreal Global Biodiversity Framework, building on the Strategic Plan for
Biodiversity 2011-2020, its achievements, gaps, and lessons learned, and the experience and achievements
of other relevant multilateral environmental agreements, sets out an ambitious plan to implement broad-
based action to bring about a transformation in our societies’ relationship with biodiversity by 2030, in line
with the 2030 Agenda for Sustainable Development and its Sustainable Development Goals, and ensure
that, by 2050, the shared vision of living in harmony with nature is fulfilled.

Section B. Purpose

4. The Kunming-Montreal Global Biodiversity Framework aims to catalyze, enable and galvanize
urgent and transformative action by Governments, and subnational and local authorities, with the
involvement of all of society, to halt and reverse biodiversity loss, to achieve the outcomes it sets out in its
Vision, Mission, Goals and Targets, and thereby contribute to the three objectives of the Convention on
Biological Diversity and to those of its Protocols. Its purpose is the full implementation of the three
objectives of the Convention in a balanced manner.



5. The Framework is action- and results-oriented and aims to guide and promote, at all levels, the
revision, development, updating, and implementation of policies, goals, targets, and national biodiversity
strategies and actions plans, and to facilitate the monitoring and review of progress at all levels in a more
transparent and responsible manner.

6. The Framework promotes coherence, complementarity and cooperation between the Convention
on Biological Diversity and its Protocols, other biodiversity related conventions, and other relevant
multilateral agreements and international institutions, respecting their mandates, and creates opportunities
for cooperation and partnerships among diverse actors to enhance implementation of the Framework.

Section F. 2050 vision and 2030 mission

10. The vision of the Kunming-Montreal Global Biodiversity Framework is a world of living in
harmony with nature where “by 2050, biodiversity is valued, conserved, restored and wisely used,
maintaining ecosystem services, sustaining a healthy planet and delivering benefits essential for all people.”

1. The mission of the Framework for the period up to 2030, towards the 2050 vision is:

To take urgent action to halt and reverse biodiversity loss to put nature on a path to recovery for the
benefit of people and planet by conserving and sustainably using biodiversity and by ensuring the
fair and equitable sharing of benefits from the use of genetic resources, while providing the necessary
means of implementation.

Section G. Global goals for 2050

12, The Kunming-Montreal Global Biodiversity Framework has four long-term goals for 2050 related
to the 2050 Vision for biodiversity.

GOALA

The integrity, connectivity and resilience of all ecosystems are maintained, enhanced, or restored,
substantially increasing the area of natural ecosystems by 2050;

Human induced extinction of known threatened species is halted, and, by 20350, the extinction rate and risk
of all species are reduced tenfold and the abundance of native wild species is increased to healthy and
resilient levels:

The genetic diversity within populations of wild and domesticated species, 1s maintained, safeguarding their
adaptive potential.

GOALB

Biodiversity 1s sustainably used and managed and nature’s contributions to people, including ecosystem
functions and services, are valued, maintained and enhanced, with those currently in decline being restored,
supporting the achievement of sustainable development for the benefit of present and future generations by
2050.

GOALC

The monetary and non-monetary benefits from the utilization of genetic resources and digital sequence
information on genetic resources, and of traditional knowledge associated with genetic resources, as
applicable, are shared fairly and equitably, including, as appropriate with indigenous peoples and local
communities, and substantially increased by 2050, while ensuring traditional knowledge associated with
genetic resources is appropriately protected, thereby contributing to the conservation and sustainable use
of biodiversity, in accordance with internationally agreed access and benefit-sharing instruments.

GOALD

Adequate means of implementation, including financial resources, capacity-building, technical and
scientific cooperation, and access to and transfer of technology to fully implement the Kunming-Montreal
Global Biodiversity Framework are secured and equitably accessible to all Parties, especially developing
country Parties, in particular the least developed countries and small island developing States, as well as
countries with economies in transition, progressively closing the biodiversity finance gap of $700 billion
per year, and aligning financial flows with the Kunming-Montreal Global Biodiversity Framework and the
2050 Vision for biodiversity.



CLIMATE CHANGE
IMPACTS AND
VULNERABILITIES

The Forest Service identified key risks to the agency's
mission in six categories:

1. Shifting fire regimes and resulting effects on
ecological integrity, multiple uses, human safety and
well-being, and wildland fire management operations.

Extreme events and disturbances, including the
effects of flooding, drought, insect outbreaks, invasive
species, and severe storms.

Chronic stressors to watersheds and ecosystems,
such as altered productivity and compaosition, changes
in habitat for plants and animals, and implications for
the agency’s ability to manage these systems over
time.

Disruption in the delivery of ecosystem products and
services, including clean water, carbon uptake and
storage, forest and rangeland products, and recreation
opportunities.

Disproportionate impacts on disadvantaged
communities and Tribal Nations, including human
health impacts, loss of cultural resources, and threats
to economic prosperity and equity.

Threats to the agency mission, infrastructure, and
operations from disruption to operations, strains on
workforce capacity, more complex public engagement,
and fewer resources.

ADAPTATION ACTIONS

To reduce these risks, the Forest Service will take six
overarching adaptation actions that correspond to the six
categories above:

Adapt to changing fire regimes.

Prepare ecosystems and watersheds for extreme
events and intensifying disturbances.

Sustain and improve ecosystem and watershed
function in the face of chronic stressars.

Support the delivery of ecosystem products and
services in a changing climate.

Deliver environmental justice through adaptation
actions.

Increase agency capacity to respond to climate
change.

CLIMATE
ADAPTATION
PLAN

Executive Summary

Climate change threatens the ability of the USDA
Forest Service to fulfill its mission by undermining
the health, diversity, and productivity of the Nation’s
forests and grasslands. A robust climate change
response aligns with the agency’s core values of
conservation, interdependence, safety, diversity, and
service. The “USDA Forest Service Climate Adaptation
Plan” outlines key climate risks to the agency’s
operations and critical adaptation actions to reduce
these risks and help ensure that the Forest Service
continues to meet the needs of present and future
generations.

Figure 1 shows the focus areas associated with these
adaptation actions. The focus areas reflect more
specific activities that the agency can undertake across
its programs to implement the overarching actions and
reduce the greatest risks to the agency’s mission and
operations. Tribal engagement, environmental justice,
workforce climate literacy, and the USDA Climate
Hubs will serve as foundations for adaptation and
guide how we implement the corresponding actions to
achieve the desired outcomes. The Forest Service will
annually evaluate progress on adaptation actions and
focus areas using the Climate Action Tracker. Actions
will align with other USDA and agency programs and
initiatives on climate change, environmental justice,
and wildfire risk.



Adaptation
Actions

Adapt to changing
fire regimes

Prepare
ecosystems,
watersheds, and
infrastructure for
extreme events
and intensifying

disturbances

Sustain
ecosystemand
watershed
functionin the
face of chronic

stressors

Support the
delivery of
ecosystem
products and
servicesina

changing climate

Focus Areas

a.Implement the Wildfire Crisis Strategy through climate-informed actions.
b.Prepare the wildland fire workforce for a changing climate.

¢. Practice safe and effective fire response in a changing climate.
d.Prepare for more post-fire landscapes.

e.Develop and apply interdisciplinary science to adapt to changing wildfire regimes.

a.Develop climate-informed monitoring and early warning systems.

h.Help watersheds adapt to changing conditions, drought, and flooding.
¢.Help ecosystems adapt to intensifying disturbances and extreme events.
d.Develop systems for rapid and effective response to disturbances.
e.Conduct research to reduce risk from climate-driven disturbances.

a.Fully integrate climate considerations into guidance and directives.
h.Plan for future conditions across boundaries.

¢.Manage ecosystems for long-term change.

d.Apply decision support tools to set priorities for adaptation activities.
e.Advance research on climate-adaptive ecosystem management.

a.Help ensure the continued delivery of ecosystem services.
h. Support new and existing forest product markets that align with adaptation.

¢. Adapt recreation facilities and opportunities to sustain the recreation economy.

d. Take flexible approaches to manage grazing.
e.Support research on ecosystem products, services, and markets.

Deliver
environmental
justice through
adaptation actions

a.|dentify and engage disadvantaged communities.

b.Consult with Tribal Nations and establish strategic partnerships with
disadvantaged communities.

¢.Improve communication of climate risks and opportunities for adaptation.
d.Help communities become fire-adapted as they prepare for climate change.
e.Expand urban forestry benefits to disadvantaged communities.

f. Support social science research and applications to help address
environmental justice.

Increase agency
capacity to respond
to climate change

a.Expand climate change workforce capacity.

b.Support employees as they tackle climate change.
c.Establish agencywide employee education on climate change
and environmental justice.

d.Reduce risks and improve capacity in agency operations and
infrastructure.

Figure 1. Overview of Agency Adaptation Actions.

Trihal Engagement /Environmental Justice /Climate Hubs /Climate Literacy

Foundations Outcomes

Reduced wildfire risk

Reduced risk to extreme
weather and disturbance

Productive, diverse
ecosystems and
watersheds

Multiple benefits
provided to the public

Enhanced social resilience
to climate impacts and
environmental justice

Agency workforce and
operations are prepared for
multiple climate impacts
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European forests: how climate change, land ownership, and forest-related
policies influence future wood supply

International Institute for Applied Systems Analysis — 14 March 2024

ITASA researchers contributed to a new study analyzing factors affecting future wood supply in
Europe such as climate change, land use, and policy developments. The authors propose practical
response measures for different stakeholder groups, including the wood-based industry, forest
management, and policymakers.

The study on Europe’s wood supply in disruptive times was released by TEAMING UP 4
FORESTS, a science-business platform founded by the International Union of Forest Research
Organizations (IUFRO) and Mondi to connect stakeholders across the forest value chain. The
platform comprises a professional network of 100+ scientists (including several IIASA
researchers), business representatives, and policymakers.

The new publication captures the factors identified in numerous scientific studies influencing
wood supply from European forests, and outlines the impacts of climate change, while also
considering other factors, such as political uncertainties and a fragmented forest landscape.
Bridging the gap between science and application of insights, the authors highlight practical
implications and response measures for the wood-based industry, forest management, and
policymakers. The study compiles the findings of a wide range of scientific papers and research,
and also includes the perspectives of different stakeholders evaluated during the process.

Challenges for forests and the wood-based industry

Forests in Europe are strongly affected by climate change, with far-reaching consequences for
forest health and ecosystem services, including the supply of wood. Tree species of great
commercial importance are significantly impacted by disturbances such as extreme drought
events, bark beetle infestation, frequent heatwaves, and wildfires. Forests and wood-based
industries also face other challenges such as political uncertainties and a fragmented forest
landscape caused by alterations in land use.

With forests being highly sensitive to climate change and significantly impacted by disturbances
such as drought or heat, forest owners and managers are urged to take adaptive measures.

“We need more mixed and structurally diverse forests, including natural regeneration and active
assisted migration of species that are more adapted to future climates,” explains study author
Manfred Lexer from the University of Natural Resources and Life Sciences in Austria. “In
European forests that are available for wood supply we have six dominant tree species: pine,
spruce, fir, beech, oak, and birch. Spruce, beech, and pine are among the most vulnerable
species, especially to drought,” he adds.

The results, for example, indicate that the forest area in Europe suitable for Norway spruce will
decrease by about 50% depending on different climate change scenarios, while the suitability for
other species will increase significantly. For the wood-based sector, which relies on the sufficient
availability of woody biomass, it is key to gradually move away from the current strong
dependency on softwoods (such as spruce and pine) and consider the production of new value-



added wood-based products. Emerging products such as wood-based plastics, textile fibers or
nano-fibrillated cellulose for packaging, for instance, are less dependent on certain tree species
than traditional products.

“In view of these challenges and a growing demand for wood-based products, forest-based
industries in Europe will need to reflect their current business models. Technological and digital
innovation, as well as a cascading use of wood is driving the transition towards a circular
economy and supports the adaptation to future changes in wood supply,” comments study author
Anne-Christine Ritschkoff from VTT Technical Research Centre of Finland Ltd. “The future of
research and innovation should be focused on the holistic and resource-efficient use of wood
materials,” she says.

The role of forest ownership

Other factors impacting the supply of wood include forest ownership and demographic changes
among landowners. While there are differences in forest ownership between European regions,
the share of private forest ownership has increased since the early 1990s, with 56% of European
forest areas now being privately owned. In addition, private ownership has become more
heterogeneous with more non-traditional, urban, or passive owners. This often leads to less
interest or capacity among forest owners to supply wood to the market.

“Wood harvesting and profit maximization are not the only — or even the primary — motivation
for many forest owners and, therefore, are not the main goal of their management practices. It
will be important for policymakers to implement initiatives that engage and incentivize private
forest owners,” comments study author Spela Pezdeviek Malovrh from the University of
Ljubljana in Slovenia.

Policies to promote sustainable forest management

The factors affecting forests and wood supply outlined in the study need corresponding policy
responses at different levels from global to local, particularly a better harmonization and
integration of policies that promote sustainable forest management practices.

“Strategic investments in research and innovation are needed to develop integrated, sustainable
wood supply strategies and technologies that can adapt to changing circumstances, including the
regionalization of supply chains and evolving market dynamics,” notes study coauthor Florian
Kraxner who leads the Agriculture, Forestry, and Ecosystem Services Research Group at [IASA.
“This will support the development of wood supply strategies and technologies to ensure
adaptation and resilience of European forests to climate change in the long-term.”

The authors further emphasize that cooperation and partnerships are paramount to successfully
navigating the uncertainties and changes ahead for the future of wood supply in Europe.
Interdisciplinary, transnational, and cross-sectoral collaborations can facilitate the
implementation of successful strategies and guide the wood-based industry towards innovation,
adaptability, and resilience amid evolving challenges. Beyond cooperation, the study shows that
education and communication within and outside the forest-based sector, are crucial for
sustainable forest management and engaging future generations.
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CHAPTER 23 - FORESTRY

Almost a quarter of China’s land mass is covered by forests, according to official statistics. The
Chinese government has ambitious forest conservation programs and highlights growth in
forest stock volume as a prominent climate change goal!

Most new forest growth in China is in monoculture plantations. The impact of China’s timber
and food imports on tropical forests abroad may substantially or completely offset the climate
change benefits of China’s domestic forestry programs.?

Background

Forests cover large parts of southern China, from Fujian Province in the east to Sichuan and
Yunnan Provinces in the west. Forests also cover much of China’s far northeast. There are
fewer forests in the densely populated region between Shanghai and Beijing and almost none
in the far western provinces of Xinjiang and Tibet.

Roughly 23% of China’s territory is covered with forests, according to the Chinese government
and United Nations Food and Agriculture Organization (FAO).3

China’s forest cover has expanded in recent decades, according to Chinese government sources.

e China’s State Council Information Office reports that 36.3 million hectares of forests
were planted from 2016 to 2020.4

e NDRC reports that roughly 15 million hectares of forests were planted between 2011
and 2015.°

e China’s State Forestry Administration reports that China’s forest cover grew from
roughly 13% in 1981 to more than 20% in 2010.°

1 State Council Information Office, Responding to Climate Change: China’s Policies and Actions (October 2021) at
Section IlI-4; NDRC, 14th Five-Year Plan for National Economic and Social Development of the People’s Republic

of China and Outline of the Vision for 2035 (March 23, 2021) at pp.90-91; People’s Republic of China, China’s
Achievements, New Goals and New Measures for Nationally Determined Contributions (October 2021) at p.2.

2 Fangyuan Hua et al., “Tree plantations displacing native forests: The nature and drivers of apparent forest
recovery on former croplands in Southwestern China from 2000 to 2015,” Biological Conservation (June 2018); Antje
Ahrends et al., “China’s fight to halt tree cover loss,” Royal Society Publishing (October 7, 2017). See section below on
Deforestation Abroad.

3 State Council Information Office, Responding to Climate Change: China’s Policies and Actions (October 2021) at
Section IlI-4; U.N. Food and Agriculture Organization, Global Forest Resources Assessment-China (accessed July 10,
2022). See generally, UN Food and Agriculture Organization, Global Forest Resources Assessment 2020: Report-
China, World Resources Institute, Global Forest Watch—China country summary.

4 State Council Information Office, Responding to Climate Change: China’s Policies and Actions (October 2021) at
Section Il1-4.

5 NDRC, China’s Policies and Actions for Addressing Climate Change (October 2016) at p.20.

6 Antje Ahrends, Peter M. Hollingsworth, Philip Beckschafer, Huafang Chen, Robert J. Zomer, Lubiao Zhang, Mingcheng
Wang and Jianchu Xu, “China’s fight to halt tree cover loss,” Royal Society Publishing (October 7, 2017), citing State
Forestry Administration China, 2011 China National Progress Report to the UNFF Secretariat on the implementation of
NLBI and other relevant resolutions, Beijing, China: State Forestry Administration China (January 2011).
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