Living Forests Report: Chapter 1: Forests for a Living Planet
Page 1: Forests: What future do we want?
In 2050, a world rich with healthy, vibrant forests, pulsing with life. Many forests are ancient, living
monuments to the Earth’s long history. Others are still young, growing quickly over once‐degraded
land, holding deserts at bay. Pure rivers run through them. A proportion of the world’s forests are
managed, sustainably and with care, for timber, food, medicines, as sources of livelihoods and as
places to relax, or valued for their rich cultural and spiritual associations. Throughout the world,
secure and healthy forests have helped stabilize the climate. Responsibly managed plantations,
supplying fibre for materials and energy and delivering important ecosystem services, share the
landscape with wild forests, towns, productive farms, and nature reserves. Maintaining forests is a
cornerstone of national and international policies.
Or consider the reverse. Most of the Amazon, Asia‐Pacific, and Congo forests are a distant memory,
and the crops that replaced them have been destroyed by droughts and fires1. The world’s poorest
billions struggle for food and water; rich and poor alike are battered by extreme weather2. Deserts
encroach on farmland and towns. Lists of extinct species grow longer by the day. Energy crises
cripple industry and isolate communities. Huge swathes of boreal forest have died, further
accelerating climate change. Wars over natural resources are affecting half the nations on the
planet3.
Forests are central and essential to life, supporting wild species and providing countless goods and
vital ecosystem services like clean water and carbon storageA. Their future is in our hands.
During the 2011 International Year of Forests, WWF’s Living Forests ReportB is part of a year‐long
conversation with partners, policymakers, and business about how to protect, conserve, sustainably
use, and govern the world’s forests in the 21st centuryC.
Figure caption: Forest area in a) 2000 and projected forest area in b) 2050 and c) 2100, as calculated
by the Living Forests Model under a Do Nothing Scenario, in which demand for land increases to
supply a growing global population with food, fibre and fuel, and historical patterns of poorly
planned and governed exploitation of forest resources continue.

A

http://wwf.panda.org/what_we_do/footprint/climate_carbon_energy/energy_solutions/carbon_capture_stor
age/
B
New link needed: We assume WWF will be creating a web page for the Living Forests Report (Gretchen to
confirm link)
C
http://wwf.panda.org/what_we_do/how_we_work/conservation/forests/
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Page 2: The Living Forests vision
The Living Forests Report is the centrepiece of WWF’s Living Forests Campaign. The campaign does
not start by knowing all the answers and seeking to impose a solution. Rather, it aims to convene a
conversation among people who are sympathetic to the idea of halting forest loss, but who may be
concerned about potential implications for human well‐being, economic development, and the
wider environment.
WWF aspires to a future where humanity’s global footprint stays within the Earth’s ecological limits
and the planet’s natural resources are shared equitably. People everywhere can lead happy, healthy
lives using their fair share of the Earth’s resources, leaving space for wildlife and natural landscapes.
According to the Ecological Footprint (see box), we are currently exceeding the Earth’s biocapacity
— the area available to produce renewable resources and absorb CO2 — by 50 per cent. To eliminate
this ecological overshoot, we need to balance human demand with the regenerative capacity of the
planet.
The Living Forests Campaign envisions allocation of a greater share of the world’s food, energy, and
materials to meet the needs of the poor. Rich nations and individuals will need to find ways to live
more lightly on the Earth. Emerging economies will need to find new models for sustainable growth
that allow them to continue to improve the well‐being of their citizens in ways that the planet can
sustain.
Box: Living Planet ReportD: Two indicators used by WWF and partners to measure the health of the
planet show that we are asking too much from nature. The Living Planet Index, which measures
changes in ecosystem health by studying trends in 2,500 animal species, shows that biodiversity is
declining. The Ecological Footprint, which tracks humanity’s competing demands on resources,
currently exceeds biocapacity, meaning our lifestyles are unsustainable. If we maintain current
resources use, we will need the equivalent of two planets by 2030.

D

http://wwf.panda.org/about_our_earth/all_publications/living_planet_report/
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Page 3: The Living Forests vision
We believe forests make a vital contribution to this vision. However, their full potential will only be
realized if we halt deforestation and forest degradation. We advocate “Zero Net Deforestation and
Forest Degradation (ZNDD) by 2020” as a target that reflects the scale and urgency with which
threats to the world’s forests and climate need to be tackled. Achieving ZNDD will stem the
depletion of forest‐based biodiversity and ecosystem services, and associated greenhouse gas (GHG)
emissions. It addresses many targets of the Millennium Development GoalsE, Convention on
Biological DiversityF and UN Framework Convention on Climate ChangeG.
We recognize that achieving ZNDD presents challenges, needs huge political will and requires great
care if it is to be achieved equitably and sustainably, while protecting livelihoods of forest‐
dependent peoples. It will also require development of strategies that are environmentally and
socially appropriate to national and local contexts.
Box: What is Zero Net Deforestation and Forest Degradation?
WWF defines ZNDD as no net forest loss through deforestation and no net decline in forest quality
through degradation. ZNDD provides some flexibility: it is not quite the same as no forest clearing
anywhere, under any circumstances. For instance, it recognizes peoples’ right to clear some forests
for agriculture, or the value in occasionally “trading off” degraded forests to free up other land to
restore important biological corridors, provided that biodiversity values and net quantity and quality
of forests are maintained. In advocating ZNDD by 2020, WWF stresses that: (a) most natural forest
should be retained — the annual rate of loss of natural or semi‐natural forests should be reduced to
near zero; and (b) any gross loss or degradation of pristine natural forests would need to be offset by
an equivalent area of socially and environmentally sound forest restoration. In this accounting,
plantations are not equated with natural forests as many values are diminished when a plantation
replaces a natural forest.
Figure caption: Projected tropical deforestation in millions of hectares, by region, between 2010 and
2050 under the Do Nothing Scenario.

E

http://wwf.panda.org/what_we_do/how_we_work/policy/development_poverty/mdg/
http://wwf.panda.org/what_we_do/how_we_work/policy/conventions/cbd/
G
http://wwf.panda.org/what_we_do/footprint/climate_carbon_energy/climate_agreement/
F
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Page 4: The Living Forests challenge
To understand what ZNDD would mean in practice, WWF developed the Living Forests Model (see
page 6) with the International Institute for Applied Systems Analysis (IIASA)H, which forms the basis
for the Living Forests Report.
The Living Forests Model finds that achieving ZNDD is both possible and urgent. But it will not be
easy. The Living Forests Report looks at a series of challenging and sometimes difficult questions that
the Model identifies, or that arise when applying the Model’s theoretical options to the real world.
These are:
1. Can we sustain ZNDD as the human population rises?
2. Does producing more on less land mean increased agricultural pollution and water stress?
3. How will ZNDD affect food prices?
4. What role do diet and lifestyle choices play in achieving ZNDD?
5. How will ZNDD affect the forest products industry?
6. Can we achieve 100% renewable energy without deforestation?
7. Will ZNDD keep enough carbon out of the atmosphere?
8. Will saving forests increase the pressures on biodiversity outside forests?
9. Can we halt deforestation and safeguard people’s livelihoods?
Tough trade‐offs underlie these questions. This first chapter presents an overview of these; later
chapters to be published throughout 2011 will investigate the costs and benefits of potential
pathways to ZNDD in more detail.
Figure caption: Projected change in humanity’s Ecological Footprint between now and 2050 under
“business as usual,” as calculated by the Ecological Footprint Scenario Calculator4. Using the 1961–
2007 Ecological Footprint as a baseline, the Calculator estimates how the Ecological Footprint and
biocapacity will change based on future projected changes in human population, land use, land
productivity, energy use, diet and climate change (Global Footprint Network 2010)5.

H

http://www.iiasa.ac.at/
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Page 5: Forest status and values
What the FAO statisticsI6 say:
•

Forests (including plantations) cover around 4 billion ha, or 31 per cent of the planet’s land
surface, with over half located in five countries: Russia, Brazil, Canada, the United States and
China

•

About 47 per cent of forests are tropical, 9 per cent subtropical, 11 per cent temperate and 33
per cent northern boreal

•

Forests support 1.6 billion people, with 300 million living in forests including 60 million
indigenous people. 10 million people work in forest management and conservation

•

Wood removals were valued at US$100 billion/year from 2003–2007

•

Gross deforestation has slowed a little since the 1990s, but is still 13 million ha per year

•

Forest protected areas have increased by over 94 million ha since 1990 to around 13 per cent of
the world’s forests; however some forest types still have poor protection or protection is
ineffective

•

Deforestation is unevenly spread: natural temperate forests in much of the northern
hemisphere are expanding, while tropical forests and forests in some temperate regions of the
southern hemisphere are shrinking

•

The 10 countries with largest annual net loss of forest area from 2000–2010 were: 1) Brazil; 2)
Australia; 3) Indonesia; 4) Nigeria; 5) Tanzania; 6) Zimbabwe; 7) Democratic Republic of the
Congo; 8) Myanmar; 9) Bolivia; and 10) Venezuela

•

“Planted forests” make up only 7 per cent of total forest cover, yet could provide around two‐
thirds of global industrial wood production7

What other sources say:
1.31 billion ha of forests (around one‐third of the world’s forest cover) are classified as intact
forest landscapes8
•

Forests supply ecosystem services: carbon sequestration; protection against floods, landslides,
avalanches, ocean surges, and desertification; provision of clean water, medicines, crops, and
fish; space for recreation and exercise; and places sacred to the world’s various faiths9

Notes: This page will become an infographic: text is edited into factoids for the designers

I

http://www.fao.org/forestry/fra/fra2010/en/
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Page 6: The Living Forests Model ‐ 1
Models help us to develop and compare different future scenarios, look at the implications of
particular policies, test assumptions and start conversations. Models are not perfect representations
of reality: they inform the debate rather than make exact predictions.
The Living Forests Model draws on IIASA’s G4M and GLOBIOM modelsJ to show geographically
explicit land‐use change under different scenarios. The G4M model projects future deforestation
and land‐use change by extrapolating from historical trends and taking into account future
projections for population, GDP and infrastructure. GLOBIOM is an economic model that allocates
land and resources optimally based on projected commodity and ecosystem service demands under
future GDP, population, and policy scenarios.
The Living Forests Model features a reference Do Nothing Scenario and shows how this would
change if measures were introduced to rein in deforestation and forest degradation. It also features
other scenarios that change key assumptions in the Do Nothing Scenario.
Throughout this year‐long conversation on the options and opportunities for achieving the Living
Forests vision, WWF and IIASA will use the Living Forests Model to explore current and potential
future land‐use trends, including how growing global consumer demands affect what we produce,
the knock‐on effects on GHG emissions and the impacts of these trends on resources and prices.
Figure caption: All data in the IIASA models are spatially explicit, meaning each data point is
anchored to a point of reference on a 1‐50 km grid of the Earth’s surface. The models’ predictions of
changes in forest cover are based many “layers” of data, including key global drivers of
deforestation, such as population growth and GDP growth, as well as global demand and production
of biofuel, timber and agricultural crops. The models contain data at a variety of scales; these images
show XXX data at a regional, country and local scale.

J

http://www.iiasa.ac.at/Research/FOR/globiom/forestry.html
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Page 7: The Living Forests Model ‐ 2
The Living Forests Model features the following scenarios:
1. The reference Do Nothing Scenario: A projection of what the world could look like if our
behaviour continues in line with historical trends (see below). The Do Nothing Scenario
anticipates land‐use change due to: (a) demands for land to supply a growing global human
population with food, fibre and fuel; and (b) continuation of historical patterns of poorly planned
and governed exploitation of forest resources. Key assumptions10 in this scenario are:
• by 2050, world population reaches 9.1 billion and per‐capita GDP almost triples
• demand for commodities is driven by changes in affluence (measured by GDP) and human
population growth
• aggregate historical trends in agricultural productivity gains continue11
• the average human diet in a country changes according to historically observed relationships
with per‐capita GDP
• forestry and agricultural production does not expand into protected areas, but unprotected
natural habitats can be converted to timber plantations, cropland and pasture
• total primary energy use from land‐based biomass feedstocks doubles between 2010 and
2050 due to projected energy demand and the competitiveness of bioenergy technologies
and supply chains
Three scenarios were developed for reductions in forest loss and degradation.
2. Target Scenario: ZNDD (with near zero gross rate of loss of natural and semi‐natural forest12) by
2020 and maintained at that level indefinitely.
3. Target Delayed Scenario: ZNDD (with near zero gross rate of loss of natural and semi‐natural
forest) by 2030 and maintained at that level indefinitely.
4. Half Measures Scenario: Gross deforestation rate declines by at least 50 per cent from the
reference rate by 2020 and is maintained at that level indefinitely.
Figure caption: Gross deforestation rates from 2010 to 2050 under the Do Nothing Scenario, Target
Scenario, Target Delayed Scenario and Half Measures Scenario.
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Page 8: The Living Forests Model ‐ 3
Additional scenarios were developed to explore the impact of variations in the projected demand for
animal calories and bioenergy. These affect how much forest or agricultural land the Model assigns
to pasture and growing feed for livestock or biofuel crops, and how much wood from forests will be
used to generate energy. These variations on projections within the Do Nothing Scenario are:
5. Diet Shift: The total global consumption of animal calories is maintained at the 2010 global
average with convergence in per capita consumption across regions13 (i.e., those now below the
global average consume more in the future, while those now above the global average consume
less). This scenario means less future demand for animal calories than the Do Nothing Scenario.
6. Bioenergy Plus: Bioenergy feedstock demand is consistent with the 100% renewable energy
vision calculated by the Ecofys Energy Model14. This contrasts with the Do Nothing Scenario in
that it assumes a higher carbon price. This makes bioenergy more competitive relative to fossil
fuels, although this is tempered by higher bioenergy feedstock prices as more bioenergy is used.
Two further scenarios were developed to explore the impact of stricter biodiversity protection:
7. Pro‐Nature: Remaining natural ecosystems are protected (i.e., no further conversion of these
ecosystems to cropland, grazing land, plantations or urban settlement) in areas identified as
important for biodiversity by at least three separate conservation mapping processes (see next
page). This scenario assumes that current land uses (e.g., cropland or forestry) in these areas
remain constant and continue to produce food or timber.
8. Pro‐Nature Plus: Remaining natural ecosystems are protected (as defined in the Pro‐Nature
Scenario) in areas identified by any one of the conservation mapping processes (see next page).
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Page 9: Important areas for biodiversity conservation
Conservation scientists have used different approaches to identify areas of global importance for
biodiversity conservation. Each depends on measuring the distribution of particular components of
biodiversity, and many incorporate measures of threat. The UNEP World Conservation Monitoring
Centre (WCMC) and partners have mapped these initiatives and the Living Forests Model uses this
information in its Pro‐Nature Scenarios:
• The UNEP‐WCMC World Database on Protected Areas lists most existing protected areas; the
Model uses 2009 data, with no land conversion allowed within these areas even under the Do
Nothing Scenario
• WWF Global 200 Ecoregions are the most biologically distinct terrestrial, freshwater, and marine
ecoregions of the planet, selected for exceptional levels of biodiversity and as representative of
ecosystems
• WWF/IUCN Centres of Plant Diversity are areas of key significance for global plant biodiversity
• Amphibian Diversity Areas represent areas significant for global amphibian diversity
• Conservation International’s Hotspots are areas in which there are large numbers of endemic
plant and vertebrate species, and where less than 30 per cent of the natural habitat remains
• Birdlife International Endemic Bird Areas are areas where two or more bird species with ranges
smaller than 50,000 km2 co‐occur
• Alliance for Zero Extinction sites are considered key sites for conservation to safeguard the last
remaining refuges of endangered or critically endangered species

Figure caption: Spatial overlap of global terrestrial biodiversity priority areas identified by different
conservation mapping processes.
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Page 10: The Living Forests Model in context
The stark Millennium Ecosystem Assessment conclusion that 60 per cent of the world’s ecosystem
services are degraded has led to the development of models and strategies to put us on a different
path. Many offer complementary findings to the Living Forests Model, and all face the challenge of
balancing a growing, high‐consuming human population with the resources of a single planet. Some
of the biggest decisions of the 21st century will be about finding acceptable trade‐offs. Below we
highlight key projections from various influential models and reports:
•
•
•
•
•
•
•

•

The global population will surpass 9 billion by 205015
This will require expanding food supplies by 70 per cent16
Climate change will reduce crop yields in many countries17
After 2030 food, fibre and fuel will compete intensively for limited land and water resources18
Demand for wood and fibre products will continue to increase19
100% renewable energy would need bioenergy from an additional 250 million ha of crops and
tree plantations by 2050 plus 4.5 billion m3 of wood from multiple sources20
Global warming can be kept below 2°C through strategies including reduced emissions from
forestry and agriculture; the costs and investment needed are fairly low, but implementation is
highly challenging21
Substantial increases from the current approximately 13 per cent of forests in protected areas
are projected to have the greatest positive impact of all potential conservation strategies by
205022

Using these projections and the Living Forests Model allows us to build descriptions of different
possible worlds, and so help make informed policy decisions.
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Page 11: Theory and reality
WWF uses the Living Forests Model to raise questions; our answers must take account of local,
national, and international realities. Safeguards are vital to ensure ZNDD does not result in
unintended, harmful side effects on people and the environment. WWF identifies five crosscutting
issues that are critical to ZNDD. These cover many underlying causes of forest loss and degradation
and highlight equity concerns that need to be safeguarded in ZNDD strategies.
1. Biodiversity: ZNDD strategies should never be at the expense of biodiversity conservation;
examples of this would include agricultural expansion in highly biodiverse grasslands to take
pressure off forests or replacing pristine natural forests with heavily managed secondary forests
or plantations. Strategies should also prioritize the conservation of forests with the highest
biodiversity values through government, community, or private sector initiatives, so these are not
lost during the time it takes to achieve ZNDD.
2. Governance: ZNDD is only possible under good governance: i.e., forests with secure land tenure,
effective and well‐enforced laws backed by policies that encourage sustainability, and
empowered and committed local communities. ZNDD strategies should protect hard‐won rights
to access and benefit‐sharing, ensure traditional communities give free prior informed consent to
activities affecting their territories, and ensure communities receive fair compensation for
conservation introduced for the global good.
3. Market demand for commodities: Much destructive forest use is encouraged by market demand,
but markets can also drive better management. Positive measures include responsible sourcing
and investment policies that reward producers who perform to the standards required by those
policies, voluntary certification standards, incentives for consumers to choose sustainably
managed goods, and the prohibition of trade in illegally sourced timber.
4. Lifestyle and consumption: Wasteful or excessive consumption swells demand for commodities
linked to forest loss. ZNDD strategies must recognize the imperative for incentives to make
sustainable consumption choices and systems to reduce over‐consumption and equitably
distribute the world’s food, energy, and materials to meet everyone’s needs.
5. Local livelihoods: Activities that rank as threats to forests on a global scale can be local
necessities: fuelwood use or consumption of wild foods, for example, in regions where affordable
alternatives are scarce. Plans based on global scenarios must recognize local needs, and there will
be trade‐offs between the ideal and the possible. ZNDD strategies need to be sensitive to diverse
perspectives at national, local and community scales, to ensure that conservation does not
decrease people’s welfare.
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Page 12: The need for urgent action 1
The immediate drivers of deforestation and forest degradation are complex. They include demand
for food, fuel and fibre, but also pollution, human‐induced disturbances (e.g., fires) and invasive
species. Those clearing forests vary from individual families to some of the world’s largest
corporations. Illegal logging operations target valuable timber, including from protected areasK.
Forest degradation creates ecologically simplified, less resilient and less productive forests: in some
countries these impacts can be more significant than deforestation. Degraded forests encourage
invasive species. The bushmeat trade, where unsustainable and/or illegal, respects no laws or
boundaries and creates “empty forests” where trees remain but the wildlife is goneL. Degradation
often begins a slippery slope to deforestation: large canopy gaps can dry out rainforests leaving
them vulnerable to fire; abandoned logging roads provide access to settlers; and authorities are
often more willing to grant conversion permits in heavily logged forests.
With all the factors working against forests, we must act fast. WWF used the Living Forests Model’s
Target Scenario to explore the costs and benefits of fast action to cut deforestation and degradation
compared to the Do Nothing Scenario. We also used the Target Delayed Scenario to explore the
effects of delaying the achievement of ZNDD from 2020 to 2030. The results are shown in the figure
overleaf. Compared to the Target Scenario, doing nothing, delaying, or taking half measures all result
in more forest loss and associated GHG emissions, irreversible impacts on biodiversity, and declines
in ecosystem services.
ZNDD can also help address climate change by reducing GHG emissions from deforestation: an area
deforested today can continue to release soil carbon for many years afterwards. An early peak and
decline in total GHG emissions is needed to prevent runaway climate change. Many forests will not
have the resilience to store carbon or provide ecosystem services in the face of radical climate
change.
WWF concludes that a 10‐year timetable for achieving ZNDD is a maximum.

K
L

http://wwf.panda.org/what_we_do/footprint/forestry/forest_illegal_logging/
http://www.worldwildlife.org/sites/podcasts/wildthings/episode3.html
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Page 13: The Need for Urgent Action 2
The challenge of global planning: The Living Forests Model’s findings are in line with the WWF co‐
sponsored McKinsey report Pathways to a Low‐Carbon EconomyM, which agrees that halting
deforestation is possible — but only if effective local policies can be designed to change the work
practices of literally hundreds of millions of small farmers and forest workers, within the context of
overall development policies.

Figure caption: Comparison of gross changes in forest area under the Do Nothing Scenario, Target
Scenario, Target Delayed Scenario and Half Measures Scenario in millions of hectares. Figure Xa) [line
graph] shows cumulative deforestation between 2010 and 2050; Xb) [bar chart] shows total gross
deforestation between 2010 and 2050. Under the Do Nothing Scenario, the area deforested is
greater than the current total forest area of the Democratic Republic of Congo, Peru and Papua New
Guinea combined.

Figure caption: Comparison of the Target and Target Delayed Scenarios shows that implementing
ZNDD by 2020 rather than 2030 could potentially save 69 million hectares of forest worldwide. This
equals a reduction of roughly 29 billion tonnes of CO2 emissions.

M

http://www.worldwildlife.org/climate/mckinseyreport.html
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Page 14: Squandered forests
The Living Forests Model suggests that between now and 2030, around 55 per cent of deforestation
in the Do Nothing Scenario can be classified as “unnecessary” — i.e., deforestation resulting from
failing to optimize land use in ways that the Model suggests are technically possible.
These forests are “squandered” because social and political constraints mean that not all the
optimized land uses proposed by the Model will be achieved. Constraints include lack of knowledge,
conflict, poor governance, perverse incentives, shortage of capital and poverty. The resulting sub‐
optimal land uses include:
• Poor forest management: destructive harvesting and poor silviculture leading to declining
timber yields, poor regeneration or vulnerability to disease, fire or encroachment
• Inefficient livestock production: either low‐stocking density causing more forests to be cleared,
or high‐stocking density in or near forests leading to degradation
• Unregulated forest conversion: to secure land for crops or settlement, often due to absence or
weak enforcement of planning laws and inequitable or insecure land tenure and user rights
• Low‐yield crop production: some forms of subsistence or swidden (“slash and burn”) farming on
marginal land or using less productive land to avoid reliance on imported commodities
• High‐impact fuelwood collection: over‐harvesting for domestic use or for commercial trade in
charcoal
• Reluctance to use idle, yet suitable land: due to armed conflicts, unresolved land disputes,
insecure tenure, and dysfunctional zoning or permit allocation processes
The Model shows that eliminating the causes of these sub‐optimal land uses is the first priority of
ZNDD. But this will not be easy. Forest loss that the Model regards as unnecessary from a global
standpoint may be essential to communities who rely on forests for firewood or who need to clear
forests to plant staple crops.
Many countries would need to eradicate the corruption that turns a blind eye to illegal or
destructive logging or allows ranchers, planters, or settlers to clear‐fell and burn forests to acquire
land. Better governance in these countries and renewed commitments by donors can help attract
the investments needed to improve forestry and agriculture. Preventing the squandering of forests
requires a massive global mobilization of investment and support to improve governance.
Figure caption: Squandered forests – the area shaded in red represents the portion of projected
deforestation under the Do Nothing Scenario that results from failing to optimize land use in ways
the Model suggests are technically possible.
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Page 15: Can we sustain ZNDD as the human population rises?
Although the Living Forests Model shows that in the immediate future, deforestation could be
halted while meeting global demand for food, materials, and bioenergy, rising populations mean this
is no longer true after 2030. The Do Nothing Scenario shows that land required for crops and,
particularly, livestock will eat into forests, even with a continuation of historical increases in crop
productivity and improved livestock efficiency. Post 2030, even if illegal and wasteful land uses
disappear, the Target Scenario requires significant increases in the efficiency of crop and livestock
production systems to meet expanding demand for food. Thus, our first question emphasizes the
interplay between food security and forest conservation.
Agricultural productivity: The Living Forests Model suggests that maintaining ZNDD beyond 2030
will require higher productivity across large, often sub‐optimal, areas of land with hundreds of
millions of farmers and foresters changing to more sustainable and productive practices — a task of
an unprecedented scale. In theory, a mix of better management, crop breeding, efficient irrigation,
and agrochemicals could dramatically boost crop productivity in many regions. Productivity gains
could reduce the need for agricultural activity that degrades forests or converts them to farms. But
improved productivity can bring its own environmental costs, including salinization, erosion,
depleted aquifers, increased energy use, pollution and biodiversity loss. We need to explore whether
a transition to higher productivity could avoid unacceptable environmental side effects, perhaps
through low‐input, knowledge‐based intensification, and offset predicted productivity losses due to
climate change.
Food Distribution: Efficient and hygienic food distribution and storage systems are essential to
meeting nutrition and health needs. Yet much of the world’s meat and grain spoils or is
contaminated before it can be eaten: some estimates suggest that wastage from harvest onwards
reaches 50 per cent23. This vital global food security issue affects demand for land, and is thus one of
the most critical influences on the feasibility of ZNDD.
Options for agriculture and food distribution in a ZNDD world will be discussed in a later chapter.
Figure caption: Feasibility – a scenario is feasible when it can be achieved while meeting projected
global demand for commodities (e.g., food, timber, bioenergy). Feasibility is assessed for each
scenario in a) 2030, b) 2030 if agricultural productivity stagnates (i.e., from 2010, no annual growth
in input neutral crop productivity and livestock systems cannot become more productive), c) 2050
and d) 2050 with a cap on the increase in the food commodity index.
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Page 16: Does producing more on less land mean increased agricultural pollution and
water stress?
Biodiversity conservation is one of the main reasons for WWF to advocate ZNDD. Our Model and
others24 also suggest a high degree of synergy between strategies to reduce biodiversity loss and
those to cut GHG emissions from forests: reducing deforestation and degradation is good for wildlife
and for mitigating climate change. But this apparently win‐win scenario depends on reducing
pressure on forests through agricultural intensification, meaning less land is available for farming.
The Living Forests Model suggests that the consequences of this could be:
•

•
•

Freshwater withdrawals rising as irrigation increases substantially under high biodiversity
protection scenarios, unless efficiencies are introduced along with choice of crops with lower
water requirements
Nitrogen and phosphorus25 fertilizer use increasing rapidly, although they are already used at
levels that create environmental problems, particularly in freshwater and coastal habitats
Pesticide use increasing as a response to intensification, leading to contamination of soil, water,
and wildlife

All these carry social and environmental costs, which have side effects on biodiversity and people’s
health. Forest conversion could be replaced by problems such as damaging levels of nitrate and
phosphate enrichment of water and pesticide spray drift. Some analysts26 have characterized these
issues in terms of their impact on “planetary boundaries”, which will be explored in later chapters.
We need to develop a better understanding of the trade‐offs between risk from forest loss and risk
from agricultural intensification and to look at alternative ways to increase agricultural productivity
sustainably. The types of intensification involved, and associated environmental controls, will be a
key issue. Crop breeding needs to focus on productivity increases that are less dependent on high
water and agrochemical use (fertilizers and pesticides) and more resilient to climate change and
pests. The lifestyle changes and reduction in consumption that could help avoid these side effects
will need rapid promotion.
Figure caption: Relative change in projected water, nitrogen and phosphorus use in 2050 under
selected scenarios compared to the Do Nothing Scenario. Under the Target and Pro‐Nature Plus
Scenarios, less land is available to grow crops, so more irrigation and fertilizer is needed to produce
sufficient food. However, total fertilizer (nitrogen and phosphorus) use decreases even though more
fertilizer is used per hectare, because less land is cultivated. The Diet Shift Scenario reduces water,
phosphorus and nitrogen use because demand for animal feed and grazing land decreases.
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Page 17: How will ZNDD affect food prices?
A ZNDD strategy will have important implications for commodity prices: halting deforestation
generally results in higher food prices. However, cost implications vary greatly with particular
scenarios in the Living Forests Model. The Target Scenario alone makes little overall difference to
crop prices, though the base price of meat is projected to rise by just over one‐third (35 per cent)
between 2010 and 2050. However, the Target Scenario coupled with the Pro‐Nature Plus Scenario,
the strictest biodiversity conservation scenario, projects significant increases in both crop and
livestock prices. Price differentials are also heavily influenced by changes in crop productivity,
efficiency of livestock production and the proportion of animal calories in the average diet.
The implications should not be exaggerated, however. We have now entered a period of demand‐
driven agriculture as a result of growing prosperity in many countries and these price variations are
likely to be dwarfed by other far more important factors that affect prices, such as crop failures,
inaccessibility of markets, and speculative trading.
In the short term it will often be cheaper to continue to clear forest to create agricultural land than
to make the investments needed to intensify agriculture onto a smaller area. Increased efficiency on
existing land will therefore in many cases need to be encouraged by incentives or laws.
Focusing crop and livestock production on the most productive land implies greater trade in
commodities, which will in turn influence local economies and food processing, GHG emissions and
possibly biofuel requirements associated with transport and storage.
These trade‐offs, along with alternatives such as more locally produced food, will be examined in
greater detail in a later chapter.
Figure caption: Change in commodity price for crops and livestock under selected scenarios, relative
to the Do Nothing Scenario.
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Page 18: What role do diet and lifestyle choices play in achieving ZNDD?
As the world’s population continues to increase, future biocapacity will depend on, among other
things, our lifestyle choices, our ability to consume responsibly and our ability to increase
agricultural sustainability and land productivity. The question is: Can we achieve this in the Living
Forests vision?
To get back within the planet’s sustainable limits, individuals, businesses and governments need to
assess and reduce their Ecological Footprints. In particular, the way the richest proportion of the
global population lives will have to change. This does not mean forgoing all the little luxuries of life,
but some will become more expensive and others less available. We need a change in global policy
and economic incentives that drive food consumption patterns, which allow many to go hungry
while others consume to excess.
In particular, the amount of meat and dairy products that affluent people consume will have to
change. Compared to plant‐based foods, meat and dairy generally require more land (for grazing or
feed production) to produce the same amount of calories or protein. Over‐grazing leads to land
degradation and consequent GHG emissions and livestock, particularly cattle, contribute to climate
change through methane emissions27. On the other hand, extensive and sustainable livestock
production in some places helps to protect grassland biodiversity and carbon storage.
Reining in food waste is also critical. The FAO diet projections used in the Living Forests Model
include the food wasted as well as the food eaten; therefore if we reduce waste, our Ecological
Footprint will go down. In 2005 it was estimated that 25‐50 per cent of the total economic value of
food was lost during the process of transport and storage because of reduced quality28.
Working out the feasibility of such changes, and fair and achievable ways to modify consumption
patterns, will be discussed in later chapters.
Figure caption: Projected animal calorie consumption per day between now and 2050 in different
regions under a) the Do Nothing Scenario, where per capita consumption continues to follow the
current path predicted by the FAO and b) the Diet Shift Scenario, where in OECD countries a gradual
reduction is achieved through dietary changes and waste reduction, while allowing per capita
consumption in other regions, such as South Asia and Sub‐Saharan Africa, to increase.
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Page 19: How will ZNDD affect the forest products industry?
The dual imperatives of ZNDD and meeting global demand for materials and energy pose both
challenges and business opportunities for the forest products sector. Forest products are renewable
and, when sourced from well‐managed native forests and plantations, tend to have a lower footprint
than alternatives like steel, concrete and plastic based on fossil sources. In the future, “second‐
generation” biofuels from wood and other plant fibres could supply significant portions of the
world’s energy demand29, although questions remain about the sourcing of these materials. Forestry
has a key role in maintaining the planet’s natural capital and responsible companies could expect to
benefit.
Box: The role of plantations: The Living Forests Model anticipates increasing reliance on high‐yield
plantations for timber, pulpwood, and biomass for energy. A new generation of plantations would
need to be established at a rate of 4‐6 million ha per year on land that is currently either secondary
or degraded forest, shrub land, or grassland. More research is required on the environmental and
social consequences of such plantations. WWF leads a New Generation Plantations Project to
identify and promote better management practices, strong policies, and legal controls, basing sound
management around carbon storage and maintenance of water, biodiversity and soils30.
ZNDD is predicated on legality and best practice in forest management, through strong and effective
national laws and policies and a range of voluntary certification schemes. Although poor forestry is
still widespread, the momentum for responsible forest management is building, and a range of
management tools (see box) are available and increasingly applied by good forest managers.
Tools for sustainable forest management
• Forest Stewardship CouncilN, the most credible forest certification system
• WWF’s Global Forest & Trade NetworkO promotes responsible forest management and trade in
forest products
• New Generation PlantationsP, as defined by WWF, maintain ecosystem integrity and high
conservation values, are developed through effective stakeholder participation processes and
contribute to economic growth and employment
• High Conservation Value Resource NetworkQ provides tools and resources to identify and
conserve the most valuable forests from environmental and social perspectives
Figure caption: Area of natural forest lost (red bar) or converted to managed forest (blue bar) under
selected scenarios between 2010 and 2050.

N

http://wwf.panda.org/what_we_do/footprint/forestry/certification/
http://gftn.panda.org/
P
wwf.panda.org/what_we_do/footprint/forestry/sustainablepulppaper/plantations/
O

Q

http://wwf.panda.org/what_we_do/how_we_work/businesses/corporate_support/business_partners/ikea2/r
esponsible_forestry/high_conservation_value_forests2/
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Page 20: Can we achieve 100% renewable energy without deforestation?
ZNDD will affect global energy markets and policies, through its impact on land availability for
bioenergy crops and fast‐growing tree plantations and the supply of wood from existing natural or
semi‐natural forests. Bioenergy is being promoted as an inevitable component of future energy
supplies, but carries significant environmental and social risks.
Wood‐based bioenergy can be produced from forests or plantations. Where bioenergy is supplied
from fast‐growing plantations on degraded lands, using best practice as elaborated by the New
Generation Plantations concept, it can provide climate‐friendly fuel and increase carbon storage.
However, the climate benefits of wood‐based bioenergy depend on the current baseline of standing
biomass, age distribution, growth rate and intensity of harvesting including disturbance of soil
carbon. Intensive management practices, like whole tree harvesting and use of fast‐growing exotic
species and fertilizers, all have ecological consequences.
Crop‐based bioenergy will compete for a share of the world’s productive arable land. To ensure that
GHG savings from biofuels are not eclipsed by emissions associated with their cultivation, land for
planting will need to be secured without conversion of forests. To prevent an added irrigation
burden, this land should be rain‐fed. Caution is needed to avoid the diversion of crops that underpin
food security into bioenergy, or for crops displaced by biofuel production to expand into forests and
other ecosystems. Some current bioenergy products are having serious environmental and social
costs. A sustainable future requires a careful balancing of increased use of bioenergy to substitute
fossil fuels with the need for environmental and social safeguards and greater energy efficiency.
These issues will be examined in a later chapter.
The Energy Report: In 2011 WWF published a report, based on the Ecofys Energy Model, outlining a
scenario for a world powered by 100% renewable energyR, drawing on solar, wind and other
technologies. By 2050, the scenario requires more than 4.5 billion m3/year of wood for bioenergy
and an additional 250 million ha of land allocated globally to biofuel crops. The Bioenergy Plus
scenario reflects the Ecofys Energy Model, and will be used in later chapters to examine the
potential role of bioenergy within ZNDD more deeply.
Figure caption: Bioenergy consumption in 2030 and 2050 under the a) Do Nothing and b) Bioenergy
Plus Scenarios in millions of tonnes of oil equivalent.

R

http://wwf.panda.org/what_we_do/footprint/climate_carbon_energy/energy_solutions/renewable_energy/s
ustainable_energy_report/
Final Draft: Chapter 1: Living Forests Report 1 April 2011

21

Page 21: Will ZNDD keep enough carbon out of the atmosphere?
Forests have a vital role to play in the fight against global warming, being the largest terrestrial store
of carbon and deforestation being the third‐largest source of GHG emissions after coal and oil. Loss
and degradation of natural vegetation, particularly forests and tropical peat, contributed 7.4
GtCO2e/year of GHG emissions —16 per cent of the global total — in 200531. Halting these emissions
is a key climate change mitigation strategy.
Net deforestation rates (measured by hectares of forest) are not synonymous with net GHG
emission rates (measured in CO2 equivalent tonnes); indeed there is a complex relationship between
forests loss or gain and net GHG emissions. However there is no doubt that ZNDD by 2020 would
make a huge contribution to transforming the forest sector from a net source of GHG emissions to a
net carbon sink.
Prioritizing forest conservation could increase GHG emissions from other vegetation by diverting
land clearance into other ecosystems. However, the Target Scenario shows that this could be
compensated by increased crop and livestock productivity that reduce overall GHG emissions from
agriculture.
Forest carbon accounting issues will be examined more deeply in a later chapter. This will also
review the circumstances in which forests are carbon sinks or sources and explore the degree to
which carbon‐driven forest conservation can be aligned with biodiversity conservation priorities and
the aspirations of forest‐dependant peoples, while meeting global demand for forest products.

Page 22: Will saving forests increase the pressures on biodiversity outside forests?
An all‐out effort to protect forests could have the unintended side effect of shifting the impacts of
development into other biomes containing important biodiversity.
The Target Scenario suggests a significant decline in grasslands and evergreen and deciduous shrub
habitats, as agriculture shifts away from replacing closed forests to replacing these habitats. The Pro‐
Nature Scenarios reduce but do not eliminate this by restricting the expansion of agriculture into
important areas for conservation; however they introduce environmental costs associated with
more intensified agriculture (see page 16) and could push up food prices (see page 17).
Efforts to halt deforestation could lead to other ecosystem losses unless we can find ways to
increase agricultural productivity sustainably, with effective environmental safeguards, and reduce
over consumption and waste of food. For instance, grassland is less protected than forests: only 5
per cent of temperate grassland is protected compared to 23 per cent of tropical moist forest32, and
many associated species are at risk.
Such trade‐offs may also take place within forests: forests differ in their carbon storage and logically
conservation efforts for emissions reductions would start in the highest‐carbon forests. However,
efforts to protect these could push development into relatively low‐carbon forests, which
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nonetheless have significant biodiversity and endemism and low resilience to environmental
pressures.
In practice, crop choices and land‐use patterns cannot be moved around the globe as easily as in a
computer model. But vigorous efforts to reduce forest loss could have side effects on other
ecosystems that need to be addressed in any overall ZNDD strategy.
Figure caption: The total area change in semi‐natural forest, plantations, cropland, grassland33 and
shrub land under each scenario between now and 2050. This analysis provides an overview of the
degree of land‐use change under each scenario, and allows us to look at leakage. For example, under
the Target Scenario there is substantially higher loss of shrub land and grassland because
conservation measures focusing on forests have forced the conversion of other land types to
cropland.
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Page 23: Can we halt deforestation and safeguard people’s livelihoods?
Steps to achieve ZNDD start from a global perspective, with success depending on more than just
voluntary actions (although these are also important). It will require new policies and laws, better
implementation of existing laws, tough crackdowns on corruption, and probably some unpopular
decisions. But extreme care is required to reconcile a top‐down vision of a world without
deforestation with bottom‐up perspectives reflecting the legitimate needs and wishes for self
determination and well‐being of the 300 million people living in forests and the over 1 billion more
directly dependent on forests34.
The Target Scenario, for instance, assumes that people will exchange swidden agriculture or a
nomadic pastoralist lifestyle for more efficient settled agriculture, but this will not always be true
(and some traditional agriculture may be more efficient and sustainable than alternatives).
Agricultural improvements can backfire and increase inequality if they lead to powerful community
members gaining control of new technologies and out‐competing their neighbours. Equity issues
need to be prioritized under ZNDD strategies, and impacts on livelihoods will be a constant theme
throughout the Living Forests Report.
Local strategies must be negotiated and the results will often be a trade‐off between the needs of
forests and people: halting deforestation in many places means finding alternative livelihood options
for local people. One of the issues discussed across all Living Forests Report chapters will be the need
to gain a better understanding of the trade‐offs and synergies between rural livelihood activities and
the Living Forests vision. Existing policies can provide a framework to help these decisions — for
instance the UN’s Declaration on the Rights of Indigenous PeoplesS or WWF’s Position Paper on
Poverty and ConservationT.

S
T

www.un.org/esa/socdev/unpfii/en/drip.html
http://assets.wwf.org.uk/downloads/poverty_and_conservation_policy.pdf
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Page 24: The Living Forests Report: Chapter 1 conclusions
The Living Forests Model Target Scenario suggests ZNDD is technically possible by 2020, without
food and material shortages, but with some sacrifices. There are many challenges, especially in
reducing forest loss without undermining biodiversity or the livelihoods of vulnerable people.
The Model provides compelling evidence of the need for urgency in achieving ZNDD. Some benefits,
particularly reducing GHG emissions, will be much harder to attain if deforestation runs unchecked
for another decade. With vision and action, the stewards of the world’s forests and those with
political and economic power can eliminate net deforestation in this period. Achieving and
maintaining ZNDD is critical to WWF’s conservation efforts. WWF applauds the fact that some
countries are aiming to cut deforestation before 2020 and others aim to expand their natural forest
cover.
Over the next 40 years, the challenge of achieving ZNDD will expand from being primarily social and
political to demanding a stronger technical component, with scientists seeking ways of meeting any
food and energy shortfalls without clearing more natural forest. Governance of these processes and
of who controls the means of improvement will be of critical importance.
ZNDD rests on a strong social component. ZNDD strategies should not disregard the rights and
livelihood needs of rural communities nor exclude them from land‐use decisions and governance.
The Living Forests Model shows that changes in consumption patterns, particularly among the most
affluent, will be essential to achieving ZNDD without excessive costs to other ecosystems or threats
to food security. Such consumption changes are not so dramatic as to be either socially or practically
implausible. 
All these issues will be addressed in more detail in further analyses of the Living Forests Model and
in subsequent chapters of the Living Forests Report, released throughout 2011.
Add graphic with link to forest "online discussion forum" and then give a simple link like
www.panda.org/forests/discuss (Gretchen to confirm link)
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Glossary and acronyms35
Note to the designers: The definitions should be included as hover boxes at the first
appearance of the word in the main text above. All these (I hope) have been underlined in
the main text. The underlining is for placement only, and hopefully you can come up with a
more subtle way of showing where definition hover boxes are provided
Ancient forest: (1) The oldest seral stage in which a plant community is capable of existing on a site,
given the frequency of natural disturbance events, or (2) a very old example of a stand dominated by
long‐lived early‐ or mid‐seral species36.
Animal calories: Calories in food from meat, seafood, dairy products and eggs.
Benefit‐sharing:Sharing of whatever accrues from the utilization of biological resources, community
knowledge, technologies, innovations, or practices. It also means all forms of compensation for the
use of genetic resources, whether monetary or non‐monetary37.
Biocapacity: The area of biologically productive land and water on Earth available to produce
renewable resources and absorb CO2; i.e., cropland, grazing land, coastal and inland fishing grounds,
and forests. The capacity of ecosystems to produce useful biological materials and to absorb waste
materials generated by humans, using current management schemes and extraction technologies.
Within the Ecological Footprint, biocapacity is measured in global hectares38.
Biodiversity: The variability among living organisms from all sources including, inter alia, terrestrial,
marine, and other aquatic ecosystems and the ecological complexes of which they are part; this
includes diversity within species, between species and of ecosystems39.
Bioenergy: Energy derived from biomass. This energy can be used to generate electricity, supply
heat and produce liquid biofuels40.
Biomass: Organic material both above‐ground and below‐ground, and both living and dead, e.g.,
trees, crops, grasses, tree litter, roots animal wastes41.
Boreal forest: A belt of coniferous forest that encircles the northern hemisphere, running through
North America, Europe and Asia.
Bushmeat: Also called wild meat; the harvesting of wild animals in tropical and sub‐tropical forests
for food and for non‐food purposes, including for medicinal products42.
CO2: Carbon dioxide.
Certification: The procedure by which an independent body (e.g., a Forest Stewardship Council
accredited certification body) gives written assurance that a product, process or service conforms
with specified requirements43.
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Climate change: The slow variations of climatic characteristics over time at a given place. Usually
refers to the change of climate attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and that is, in addition to natural climate variability, observed
over comparable periods44.
Closed forests: Formations where trees of various storeys and undergrowth cover a high proportion
of the ground or open forest45.
Convention on Biological Diversity (CBD): A comprehensive, binding agreement covering the use
and conservation of biodiversity signed by 193 governments.
Deciduous shrub: Woody perennial plants that are leafless for a certain period during the year, with
persistent and woody stems46.
Deforestation: The conversion of forest to another land use or the long‐term reduction of the tree
canopy cover; 1) Deforestation also implies the long‐term or permanent loss of forest cover and
implies transformation into another land use. Such a loss can only be caused and maintained by a
continued human‐induced or natural perturbation; 2) includes areas of forest converted to
agriculture, pasture, water reservoirs and urban areas and; 3) specifically excludes areas where the
trees have been removed as a result of harvesting or logging, and where the forest is expected to
regenerate naturally or with the aid of silvicultural measures. Unless logging is followed by the
clearing of the remaining logged‐over forest for the introduction of alternative land uses, or the
maintenance of the clearings through continued disturbance, forests commonly regenerate,
although often to a different, secondary condition. In areas of shifting agriculture, forest, forest
fallow and agricultural lands appear in a dynamic pattern where deforestation and the return of
forest occur frequently in small patches. To simplify reporting of such areas, the net change over a
larger area is typically used47.
Degradation: Changes within the forest that negatively affect the structure or function of the stand
or site, and thereby lower the capacity to supply products and/or ecosystem services48.
Ecological Footprint: The impact of human activities measured in terms of the area of biologically
productive land and water required to produce the goods consumed and to assimilate the wastes
generated49.
Ecosystem services: The benefits people obtain from nature. These include provisioning services
such as food and water; regulating services such as regulation of floods, drought, land degradation,
and disease; supporting services such as soil formation and nutrient cycling; and cultural services
such as recreational, spiritual, religious and other non‐material benefits50.
Empty forests: Apparently intact forests that no longer maintain their original community of fauna
and flora due to human disturbances (such as hunting, harvesting and others)51.
FAO: UN Food and Agriculture Organization
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Food security: Defined by the 1996 World Food Summit as: ...when all people, at all times, have
physical and economic access to sufficient, safe and nutritious food that meets their dietary needs
and food preferences for an active and healthy life52.
Free prior informed consent (FPIC): The principle that a community has the right to give or withhold
its consent to proposed projects that may affect the lands they customarily own, occupy or
otherwise use.
Fuelwood: Wood used as fuel for heating or cooking.
Greenhouse gases (GHG): Those gaseous constituents of the atmosphere, both natural and artificial,
that absorb and reemit infrared radiation and that are responsible for global warming53.
GDP: Gross Domestic Product.
Grassland: A plant community in which grasses are dominant, shrubs are rare, and trees absent54.
GtCO2e: Billion metric tonnes of CO2 equivalent; describes the amount of CO2 that would have the
same global warming potential as a given mixture and amount of greenhouse gas.
Illegal logging: The harvesting or removal of timber (a) without a legal right to harvest timber in the
forest management unit in which the timber was grown, or (b) in breach of national or sub‐national
laws governing the management and harvesting of forest resources.
Illegally sourced timber: Timber that was illegally harvested or traded.
Indigenous peoples: Peoples in independent countries who are regarded as indigenous on account
of their descent from the populations that inhabited the country, or a geographical region to which
the country belongs, at the time of conquest or colonization or the establishment of present state
boundaries and who, irrespective of their legal status, retain some or all of their own social,
economic, cultural and political institutions55.
Intact forest landscapes: An unbroken expanse of natural ecosystems within the zone of current
forest extent, showing no signs of significant human activity, and large enough that all native
biodiversity, including viable populations of wide‐ranging species, could be maintained.
Invasive species: An alien (i.e., non‐native) species whose introduction and/or spread threaten
biodiversity56.
IUCN: International Union for Conservation of Nature.
Land tenure: The relationship, whether legally or customarily defined, among people, as individuals
or groups, with respect to land57.
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Living Planet Index: An indicator of the state of global biological diversity based on trends in
populations of vertebrate species from around the world.
Millennium Development Goals (MDGs): Eight goals set by the UN to reverse the poverty, hunger
and disease affecting billions of people58.
Millennium Ecosystem Assessment: A UN initiative assesses the consequences of ecosystem change
for human well‐being and the scientific basis for action needed to enhance the conservation and
sustainable use of those systems and their contribution to human well‐being59.
Moist forest: Generally found in large, discontinuous patches centered on the equatorial belt and
between the Tropics of Cancer and Capricorn, Tropical and Subtropical Moist Forests are
characterized by low variability in annual temperature and high levels of rainfall (>200 centimeter
annually). Forest composition is dominated by semi‐evergreen and evergreen deciduous tree
species60.
Natural forest: Forest composed of native species (a species that naturally exists at a given location
or in a particular ecosystem, i.e., has not been introduced there by human activities61) with natural
ecosystem functions.
Near zero: In the context of forest loss, WWF interprets this to mean less than 5 per cent of the
current gross rate of loss, based on the FAO’s most recent statistics; this equates to a reduction in
loss of such forests from 13 million ha/yearto less than 650,000 ha/year.
Nomadic pastoralist: One who practices a form of agriculture where livestock is herded either
seasonally or continuously in order to find fresh pastures on which to graze.
Non‐timber forest products: A product of biological origin other than wood derived from forests,
other wooded land, and trees outside forests62.
Plantation: Forest stands established by planting or/and seeding in the process of afforestation or
reforestation. They are either of introduced species (all planted stands), or intensively managed
stands of native species, which meet all the following criteria: one or two species at plantation, even
age class, regular spacing63.
Protected area: A clearly defined geographical space that is recognized, dedicated and managed
through legal or other effective means in order to achieve the long‐term conservation of nature with
associated ecosystem services and cultural values64.
Restoration: The process of assisting the recovery of an ecosystem that has been degraded,
damaged, or destroyed65.
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Sub tropical forest: These are found to the sound and north of the tropical forests. The trees here
are adapted to resist the summer drought66.
Swidden agriculture: Agriculture that involves the clearing of forest areas by cutting and burning for
temporary crop cultivation67.
Tropical forest: Closed canopy forests growing within 28 degrees north or south of the equator. Such
forests are found in Asia, Australia, Africa, South America, Central America, Mexico, and on many of
the Pacific Islands.
Temperate forest: Found in such places as eastern North America, northeastern Asia, and western
and eastern Europe, temperate forests are a mix of deciduous and coniferous evergreen trees.
Usually, the broad‐leaved hardwood trees shed leaves annually. There are well‐defined seasons with
a distinct winter and sufficient rainfall68.
UN Framework Convention on Climate Change (UNFCCC): International treaty aiming to stabilize
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous human
interference with the climate system.
UN: United Nations
UNEP: United Nations Environmental Programme
Unnecessary deforestation: Deforestation anticipated in the Do Nothing Scenario other than
deforestation calculated by GLOBIOM as necessary to meet global demand for land other than
natural or semi‐natural forest for fuel, fibre and food.
World Database on Protected Areas (WDPA): A database managed by the UNEP World Conservation
Monitoring Centre listing protected areas from around the world. Entries include information
relating to the IUCN management category and governance type: protected areas on the WDPA
range from strictly protected areas to protected landscapes including human settlements and
managed land, and from state protected areas to lands managed by indigenous peoples and local
communities.
ZNDD: No net forest loss through deforestation and no net decline in forest quality through
degradation. Zero net deforestation and degradation acknowledges that some forest loss could be
offset by forest restoration. Zero net deforestation is thus is not synonymous with a total prohibition
on forest clearing. Rather, it leaves room for change in the configuration of the land‐use mosaic,
provided the net quantity, quality and carbon density of forests is maintained. It recognizes that, in
some circumstances, conversion of forests in one site may contribute to the sustainable
development and conservation of the wider landscape (e.g. reducing livestock grazing in a protected
area may require conversion of forest areas in the buffer zone to provide farmland to communities).
Managing forests to avoid degradation is often a key strategy to prevent deforestation.69
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