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Key Topic #5: Legislation and Regulations 

21. Describe how governments determine if forest harvesting levels will be sustainable in the 

future with climate change.  

22. Explain how natural disturbances such as wildfires, windstorms, droughts, and hail 

storms impact the forest industry’s total annual harvest quota.  

23. Describe how forest certification can be used as a global tool to manage forests 

sustainably.  

24. Identify key takeaways of the 2015 Paris Agreement and how the commitments made 

influence forest sustainability.   

25. Explain the main goals of the 2022 Kunming-Montreal Protocol and the positive impacts 

this agreement could have on forest sustainability. 

 

Study Resources 

Resource Title Source Located on 

Managing for diversity: How sustainable 

forest management conserves and protects 

Canada’s diverse forest values 

Natural Resources Canada, 2024 Pages 117-120 

Forest Management and Disturbances 
Environment and Climate Change 

Canada, 2024 
Pages 121-124 

Sustainability and Timber Harvest (AAC) 
Environment and Climate Change 

Canada, 2018 
Page 125 

Making the case for sustainable forest 

management certification 
Canadian Council of Forest 
Ministers, 2020 

Pages 126-127 

The Paris Agreement 
United Nations Climate Change, 

2024 
Pages 128-129 

Implementing Article 5 of the Paris 

Agreement and achieving climate neutrality 

through forests: From COFO24 to COP24 

Food and Agriculture 

Organization of the United 

Nations, 2018 

Pages 130-131 

Kunming-Montreal Global Biodiversity 

Framework 
UN Environment Program, 2022 Pages 132-133 

Selections from: Climate Change Adaptation 

Plan 
USDA Forest Service, 2022 Pages 134-139 

European forests: how climate change, land 

ownership, and forest-related policies 

influence future wood supply 

International Institute for Applied 
Systems Analysis, 2024 

Pages 140-141 



2025 NCF-Envirothon Alberta 

Current Issue Part A Study Resources 

 

Selections from: Guide to Chinese Climate 

Policy 2022, Chapter 23-Forestry 
Sandalow et al. – The Oxford 

Institute for Energy Studies, 2022 
Pages 142-151 

Closing Adaptation Knowledge Gaps in 

Asia-Pacific 
UN Climate Change News, 2023 Pages 152-153 

Forestry Cooperation 
Association of Southeast Asian 
Nations, 2024 

Pages 154-157 

Executive Summary from Latin American 

and Caribbean Forests in the 2020s: Trends, 

Challenges, and Opportunities (excerpt) 

Ardila et al. – Inter-American 

Development Bank, 2021 
Pages 158-163 

 

Study Resources begin on the next page!  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

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:  

● Canada's sustainable wood supply was approximately 215 million cubic metres 

● the amount of industrial roundwood harvested in 2021 was 147 million cubic metres, which represents approximately 68% 

of the sustainable wood supply  

 

 

 

 

 

 

 

 

 

 

 

 

 

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 

 

 

 

 

 

 

 

 

 

 

 

 

      



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 

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

insects 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

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. 

 

 

 

 



 

 



 

 

 

 

 

 



 

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 

NDCs 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. 

  



 

 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Kunming-Montreal Global Biodiversity Framework 

Excerpts
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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. 

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. 

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

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

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

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

6.	 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:

1.	 Adapt to changing fire regimes.

2.	 Prepare ecosystems and watersheds for extreme 
events and intensifying disturbances.

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

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

5.	 Deliver environmental justice through adaptation 
actions.

6.	 Increase agency capacity to respond to climate 
change. 
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1 Adapt to changing 
fire regimes

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

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

a. Develop climate-informed monitoring and early warning systems.
b. Help watersheds adapt to changing conditions, drought, and flooding.
c. 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. 
b. Plan for future conditions across boundaries. 
c. 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.

Sustain 
ecosystem and 
watershed 
function in the 

face of chronic 
stressors

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

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

a. Identify and engage disadvantaged communities.
b. Consult with Tribal Nations and establish strategic partnerships with 
disadvantaged  communities.
c. 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.

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.

Tri
bal

 En
gag

em
ent

 /E
nvi

ron
me

nta
l Ju

stic
e /

Cli
ma

te 
Hu

bs 
/Cl

ima
te 

Lit
era

cy

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

Adaptation 
Actions Focus Areas Foundations Outcomes

Su
st

ai
n 

th
e 

he
al

th
, d

iv
er

si
ty

, a
nd

 p
ro

du
ct

iv
ity

 o
f t

he
 N

at
io

n’
s f

or
es

ts
 a

nd
 

gr
as

sl
an

ds
 to

 m
ee

t t
he

 n
ee

ds
 o

f p
re

se
nt

 a
nd

 fu
tu

re
 g

en
er

at
io

ns

2

3

4

5

6
Figure 1. Overview of Agency Adaptation Actions.











European forests: how climate change, land ownership, and forest-related 
policies influence future wood supply 
International Institute for Applied Systems Analysis – 14 March 2024  

IIASA 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 Špela Pezdevšek 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 IIASA. 
“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. 



GUIDE TO CHINESE CLIMATE POLICY 2022
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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.1 

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.2

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.

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

	● NDRC reports that roughly 15 million hectares of forests were planted between 2011 
and 2015.5 

	● China’s State Forestry Administration reports that China’s forest cover grew from 
roughly 13% in 1981 to more than 20% in 2010.6 

1 State Council Information Office, Responding to Climate Change: China’s Policies and Actions (October 2021) at 
Section III-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 
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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 III-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 III–4.
5 NDRC, China’s Policies and Actions for Addressing Climate Change (October 2016) at p.20.
6 Antje Ahrends, Peter M. Hollingsworth, Philip Beckschäfer, 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).




