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CLAREMNCE HOUSE

For many decades, I have been profoundly concerned about the state and future of the
world's tropical forests. It remains my absolute conviction that all humanity and all
creation would be deeply diminished if we were to lose these astonishing ecosystems.
Indeed, I believe we simply cannot survive without them. After all, they are the vital
organs, in this case the "lungs", of an essentially living, organic and integrated whole —
our planet. There are no opportunities for transplants if they go wrong or we cause them
irreparable damage by not caring for them. Our responsibilities as custodians of the
Earth, and to current and future generations for its wise stewardship, compel us to act.

It is in this spirit that my International Sustainability Unit commissioned the report before
you, 'Tropical Forests: A Review'. The purpose of the report is both ambitious and
simple — to take stock of the condition of the world's tropical forests and of global efforts
to protect them. The report draws on a large body of research and engagement with
governments, companies, scientists and N.G.O.s. My hope is that it will be considered to
be a helpful contribution to the debate in this vital year of international deliberations, and
that it will provide an inspiration to the international community to redouble its efforts in
support of forests over the decades ahead. For despite all that we have achieved, it is an
alarming fact that rates of deforestation and degradation continue to rise, and that the
underlying causes of this increase are set to become very much more acute...

A number of the findings in the report are, I think, particularly striking. The latest
climate science demonstrates how important forests are for the mitigation of global
climate change. The potential for greenhouse gas emissions mitigation from reducing
deforestation, reducing degradation and pursuing forest landscape restoration is highly
significant. Together, doing just these three things could play a major role in our efforts
to meet the global obligation of keeping climate change to beneath a two degree rise in
average global temperatures. And we can act on forests now, therefore buying

much-needed time to enable the global transformation to a low carbon economy that
places our cities and landscapes within a truly resilient and sustainable system.

But forests are not just about the climate change challenge, however vital and pressing
that may be. They are also home to many thousands of indigenous and tribal peoples,
some of whom remain uncontacted, such as in the Colombian Amazon which I had the
privilege to visit last year, and to the countless other species with whom they have lived
in a symbiotic relationship for thousands of years. There is a remarkable correlation
between indigenous reserves and tropical forest conservation. Many millions more
people depend directly on forests for their well-being and livelihoods. The report
references recent illuminating work on the biodiversity and ecological interactions of
tropical forests; on the role of forests in regional and global water cycles, on which so



much of our food security in turn depends; and on how forests enhance our adaptive
capacity and resilience and also reduce the risk of disasters. For all these reasons, and for
the intrinsic value of forests which we have a duty to recognize and respect, there is a
strong onus upon us to act.

IFortunately, and despite the scale of the challenges before us, the report also shows that
there is growing local and international agreement on the action required to protect
forests. This is just as well for we are, in effect, consuming the forests and, with them,
the planet's ability to survive the blight of climate change. Each and every one of us has
a vital role to play, whether as consumers, investors, managers or as those who are
charged to agree and implement policies. And, equally, every country and institution has
a role to play in addressing its forest footprint and the causes of forest loss, whether
driven by biofuels policy, illegal deforestation and degradation, increasing global demand
for beef, soya, leather, pulp and paper, sugar and wood, or mining, roads and
infrastructure.

Ultimately, of course, there is a need to consume much less and to tread more lightly on
the face of this planet; it is, afier all, the only one we have, but we still perversely persist
on including it in our throwaway socicty. This year's multilateral political settlement,
culminating in the Sustainable Development Goals and at the U.N.F.C.C.C. in Paris in
December, should lay the groundwork for that transformation to happen. For the world's
forests, and all of the world's people who depend upon them (particularly many of the
poorest people on Earth), this is perhaps the best opportunity to ensure the protection of
the forests and therefore provide our species with a recognizable future.

It is, I think, becoming gradually understood that we need to treat the Earth as if it were a
patient. It is one, I fear, that is in an increasingly critical condition and which requires
intensive care. Given that the forests are in effect the planet's lungs, destroying them can
surely only be an act of insane irresponsibility. It is not, after all, that we lack the
technology, the money or the ability to safeguard their survival and, therefore, our own.
Will, therefore, humanity, at the last, prove itself equal to the challenge and find the
determination and the will to implement the solutions to this problem, from which, of
course, many other positive benefits will arise? For, in the memorable words of
Mahatma Gandhi: "What we are doing to the forests of the world is but a mirror
reflection of what we are doing to ourselves and to one another."







The ISU and its work
on tropical forests

HRH The Prince of Wales established the International Sustainability Unit
(ISU) in 2010 to facilitate consensus on how to resolve some of the key
environmental challenges facing the world, such as food security, terrestrial
and marine ecosystem resilience, the depletion of natural capital, and

climate change.

The ISU builds on the work of The Prince’s Rainforests Project (PRP),
established in October 2007 to bolster efforts to reduce and eventually halt
tropical deforestation, which led to donor fast start finance commitments of

several billion dollars to reduce deforestation.

Recent ISU work on forests includes analysis and high level cross-sectoral
convening in support of efforts to reduce deforestation in commodity
supply chains; to enhance donor coordination on REDD+; to explore the
economics of sustainable agro-ecological intensification in Brazil, Indonesia
and West Africa; and to raise international awareness about the latest findings

from tropical forest science.

Objectives of the report

This report seeks to provide a synthesis of the current state of knowledge on
the world’s tropical forests and an objective evaluation of policy responses
intended to protect and nurture them. It aims to stimulate discussion within
the policy communities of donor and tropical countries, companies involved
in supply chains, academia, and NGOs. While not exhaustive, it draws
on many recent reports, articles and peer-reviewed scientific papers, and
widespread consultation with Governments, academics, the private sector

and civil society.
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Executive Summary

The latest climate change science demonstrates that, left unchecked,
global warming presents ‘severe, pervasive and irreversible consequences’
for humanity and the planet. Climate change is principally driven by the
burning of fossil fuels and by greenhouse gas emissions from deforestation,
degradation and land use change. As a result of the latter, the earth’s natural
capital is continuing to be badly degraded — water, soils, air, forests. Within
the global forest estate, the worsening condition of tropical forests remains a

matter of particular concern.

Despite success in reducing forest loss in some countries, there are no signs
yet that overall rates of deforestation or degradation are decreasing: a major
2013 paper (for 2000-2012) reports a year on year increase in the area
deforested in the tropics of 200,000 hectares a year. And, at the overall level,
the annual area lost remains very significant, ¢.8.5 million hectares.! For
degradation, a number of regional studies report extensive and alarming

losses (see Section 4).

The global warming consequences — from greenhouse gas emissions and a
reduction in the capacity of forests to absorb and store carbon — are grave,
and likely to be especially acute in tropical regions themselves. Forest loss
also leads to the breakdown of critical ecosystem services, such as water
provision, and interferes with regional climatic patterns, with serious knock-

on effects for agriculture and food security.

The drivers of deforestation and degradation are dynamic and inter-linked.
Attempts to deal with them have tended to be specific, yet because of the
many variables and feedback loops, they need to be addressed holistically.
In particular, it can be argued that the causes and consequences of tropical
forest degradation have been given too little attention, with the science now
pointing toward degradation being a very significant component both of

greenhouse gas emissions and the weakening of forest ecosystems.

Solutions such as REDD+ need to reflect these realities, but although much
progress has been made, this has not in the main yet been at the spatial level

where action matters most: the landscape. With respect to finance, progress
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toward a pipeline of fundable forest protection projects and programmes has
not been matched by measures to stimulate demand. As a result, a significant
funding problem exists, compounded by long-term uncertainty about how
REDD+ will be financed at scale. The New Climate Economy report
estimates that donor countries need to double their contributions if the gap
between current and required finance is to be bridged. But increased pledges
and disbursement should not be seen as a panacea. The effectiveness of the
mechanisms and instruments which deliver REDD+ funding is equally
critical, as is the imperative for renewed ambition — from tropical forest

countries and the international community alike — to achieve success at scale.

The enabling conditions for the enduring conservation and wise stewardship
of forests go beyond the scope of REDD+, although many of the key factors
are being addressed within this framework. Security of land tenure and
effective land-use planning are essential prerequisites, which in turn rest on
recognition and respect for rights, and strong and accessible institutions and
processes. Over-arching conditions include good governance and economic
growth, and the existence of mechanisms and markets which provide
investors (including governmental funders) with confidence that positive
environmental and social outcomes can be obtained effectively and legally.
Collective endeavour and a sense of shared responsibility are needed for
success to be achieved, with support and leadership at the highest level from

Governments, companies and civil society.

Climate mitigation and forest science

Tropical deforestation remains a major driver of global warming, emitting
0.8-0.9 Gigatonnes of Carbon (GtC) annually, equating to 8% of global
carbon emissions. Less widely recognised, tropical forest degradation
accounts for a further 0.6-1.5 GtC per annum, equating to a range of 6-14%
of all anthropogenic carbon releases (or 10-14% if estimates are based on
the recent noteworthy studies by Grace ef al. and Houghton, see Table 3,
Section 2). In aggregate, the two sources may account for 14-21% of all
carbon emissions, perhaps higher still when tropical peatlands and mangroves

are included.

On the other side of the tropical forest carbon ledger, current sequestration
of atmospheric CO, is also significant, drawing down 1.2-1.8GtC a year.
The convention in greenhouse gas accounting is to ‘offset’ these removals
against tropical forest emissions; that approach is arguably insufficient, for two
reasons. Recent findings on the importance of forest protection as a means
to safeguard continuing sequestration indicate that a significant proportion
of CO, absorption occurs as a result of human agency. Additionally, the
net accounting approach distracts attention from the reality of much higher

gross emissions.
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These considerations provide the rationale for a different accounting
approach, in which the data are combined. Actions to reduce carbon emissions
from deforestation and degradation, and to safeguard existing tropical
forest sequestration could, in aggregate, contribute as much as 24-33%*
(3.45-3.86GtC) of all carbon mitigation (12.05-12.46GtC); perhaps more if

other variables are taken into account (see Table 6, Section 2).

The wide ranges for degradation and sequestration reflect continuing
uncertainties, and the data are best seen as indicative of the significance of these
factors, pending further research. None the less, the benefits of considering
the mitigation and sequestration potential of tropical forests in the round
seem clear: 24-33% is a highly significant component of the overall carbon
mitigation goal, underscoring the critical importance of tropical forests within
the climate challenge. The inter-connectedness of the factors at play means
that continuing deforestation and degradation will produce a double loss (CO,
emissions and a lower level of CO, absorption), while success in reducing them

will result in a win-win outcome (lower CO, emissions, more sequestration).

Forest ecology and science

A burst of new science since 2000 has enriched our understanding of how
tropical forests (including peat and mangrove forests) maintain and renew
themselves through an array of ecological and environmental interactions. The
findings highlight how logging, defaunation and other disturbances disrupt
or extinguish such interactions, impair ecosystem functioning, and lead to
weakened forest resilience. Resultant impacts on the carbon and water cycles are
of fundamental concern, as these cycles drive the services on which humanity
is dependent — including rainfall generation, water supply for agriculture, CO,
absorption, and carbon storage. There is a case for the rapid incorporation of

current ecological understanding into global forest policy and forestry practice.

The drivers of deforestation and degradation

The drivers of deforestation and degradation vary across the tropics and include
commercial and smallholder agriculture, mining, roads and infrastructure, legal
andillegallogging, and defaunation. They are also inter-connected and dynamic,
implying the need to address them holistically, at all levels of governance. The
challenges are compounded by difficulties relating to the valuation of the services
forests provide, and a range of definitional issues. Projected increases in global
demand for wood products and agricultural commodities will significantly

increase pressure on tropical forests over the next few decades.

* The percentages attributable to deforestation and degradation within the 24-33% range (see Table 6) are different
from those shown above (and in Table 3). This is because they are percentages of a larger total, which includes
sequestration in the combined estimate.
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Policy responses: REDD+

Launched in 2005, REDD+ is seen by many as the best hope for tropical
forest protection. While the scheme is yet to become fully operational, more
progress has been made to date than is generally recognised, particularly
through the development of REDD+ technical capital and capacity
building. A target-based, landscape-scale and jurisdictional approach could
deliver effective outcomes that meet REDD+ objectives. Synergies between
R EDD+, supply chain and restoration initiatives could improve outcomes and
catalyse greater finance flows. The potential roles of a range of mechanisms
and instruments, including jurisdictional REDD+ approaches (including
bonds), public sector subsidy models (akin to Feed-In Tariffs for renewable
energy) and other concessional finance approaches hold promise as options for

stimulating demand, which remains the over-arching REDD+ challenge.

Supply chains, restoration and other efforts

Eftorts to develop deforestation-free supply chains are making significant
progress, but need to move more rapidly from the commitment to the
implementation phase. Other supply chain priorities include expansion
beyond soy, beef, palm oil and timber, and the identification of alternative
lands for production that meet rigorous carbon, biodiversity and social
criteria. For restoration, the key question relates to purposes: what should
degraded forest landscapes be restored to? There is a need for quantified

targets to ensure that one objective is not achieved at the expense of others.

Care needs to be taken that the climate mitigation function of forests and
the provision of other ecosystem services are not marginalised within
restoration initiatives. For conservation, the under-valuation of carbon and
biodiversity services provided by protected areas remains a serious concern;
the eligibility of Protected Areas for REDD+ funding should be revisited.
A further priority is the urgent need to devise policy responses that address

the issue of defaunation as an agent of forest degradation.

Sustainable forest management and
global wood demand

The role of selective logging within forestry could valuably be re-assessed
in the light of new findings on its role as a driver of degradation. The
expansion of socially and environmentally sustainable tropical plantation
capacity could help to meet rising wood demand, reduce pressure on natural
forests and enhance livelihoods through community plantation schemes.
A certified degradation-free supply chain concept could be developed for

plantation outputs.
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Enabling conditions

Securing the right enabling conditions for wise tropical forest management
is a vital but complex challenge. The key conditions include better land use
planning, land tenure reform, strong governance, community rights and
livelihoods, effective management, donor and investor confidence in forest

financing schemes, and the effective utilisation of technology.

International and regional efforts

Recent international initiatives, particularly The New York Declaration on
Forests, The Bonn Challenge and The Lima Challenge, are raising the level
of ambition and catalysing action. The UN Sustainable Development Goals,
which are likely to include a goal encompassing forests, and the new Inter-
Governmental Panel on Ecosystem Services, provide further opportunities
to prioritise tropical forests across the UN system. Initiatives such as the
Governors’ Climate and Forests Task Force and the Three Basins Initiative
indicate the importance and value of regional action. And forests, REDD+
and land use ought to be a central feature of the forthcoming climate

agreement in Paris in December 2015.

Where we are

The original thought behind the writing of this report was to provide a
quick snapshot of the state of progress on preserving tropical forests, to
acknowledge recent positive developments and to see if anything might
be identified to fill the gaps. As is evident, it has become a rather broader
document than anticipated. Perhaps the starkest conclusion is that, despite
all that has been done, it is still not enough and the rate of deforestation
is still increasing. In addition, it is apparent that while the focus on the
drivers of deforestation and degradation has widened, it is not yet broad
enough to encompass adequately the systemic and interconnected nature of
the problem. This lack of a truly systemic approach creates a real challenge,
as it appears improbable that success can be achieved unless the solutions
proftered mirror the complexity of the social, economic and ecological
interdependencies which form the basis of the forests’ existence. Perhaps,
though, the clearest message is that these ecosystems, which are essential for
our survival, are only salvageable if there is a real determination by both the
public and private sectors to take the difficult policy, economic and financial
decisions required to ensure appropriate governance and management.

Evidently, this would seem not yet to be the case.

TROPICAL FORESTS: A REVIEW
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1 The current state of knowledge
on tropical forests

Summary points

» Tropical forest science has advanced considerably since 2000, catalysed

by innovations in remote sensing technologies;
* Improved media coverage is helping to disseminate findings;
* These point to the deteriorating condition of many remaining forests;

* Improved technology is providing more precise information on the

scale, locations and drivers of deforestation and degradation.

Our understanding of tropical forests is far better now than a decade
ago.” There are maps which delineate many of the key components (forest
extent, carbon stocks, emissions and sequestration data, biodiversity
distribution, human populations, roads and other drivers of deforestation
and forest degradation) at levels of accuracy and precision that were

previously unavailable.

Science has also significantly improved available knowledge on two other
fronts: the ecological and environmental interactions which underpin forest
resilience and renewal (e.g. new findings on the water cycle, and the role
of seed dispersing fauna); and the opportunity to restore tropical forests at
large-scale. Nevertheless, our understanding remains imperfect. Achieving a
balanced view of the array of factors sustaining or destroying forests remains

challenging, with different narratives promoting different perspectives.

Examples include the relative weighting (often varying significantly from
region to region) that is attributed to the range of drivers of forest loss
and damage (e.g. palm oil, soy, beef, timber, wood pulp, mining, roads,
charcoal) and the wide range of views on the efficacy of specific interventions
(e.g. sustainable forest management, community forestry, protected areas).
Assessments of the state of tropical forests thus need to be continually

reviewed in light of new information and experience.
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1 THE CURRENT STATE OF KNOWLEDGE ON TROPICAL FORESTS

The past and present extent of tropical forests

Forests once occupied more than 7.4 billion hectares — just under half of
the earth’s land surface (see Table 1). Those in the tropics were by far the
largest, covering 3.6 billion hectares. Starting with the controlled use of fire
¢.500,000-300,000 years ago, the long history of human conversion and
modification of forests has radically reduced their extent. More than 2 billion
hectares have been completely deforested (a quarter each from temperate and
sub-tropical regions, a half from the tropics) to make way for croplands,

pasture, cities and other settlements, roads and other infrastructure.’

In the tropical world, the forests that remain are still vast, covering 2.5 billion
hectares, but deforestation continues apace, with ¢.90 million hectares lost
in the decade from 2000-2010.* In that period, the greatest losses were in
the Amazon Basin, though deforestation was also rapid and widespread in
south-east Asia and parts of tropical Africa.> One study (for the period 2000~
2012) estimates that the rate of tropical forest loss from deforestation 1is still

increasing, by 200,000 hectares per year.®’

At the country level, understanding deforestation rates of loss and trends is
constrained by several factors: results vary widely as a function of the time-
frames and geographic criteria employed; land-use is dynamic, not static
(and forests can be cleared very quickly); and there is a lack of integration and
calibration for the range of datasets.® The losses are also more widespread than
is sometimes assumed: FAO estimates for 2005-2010 show that 2.8 million
hectares were deforested in Brazil and Indonesia, but a further 4.2 million

hectares were lost, in aggregate, from 25 other tropical countries.’

Table 1: Past and current forest area by ecoregion

Ecoregion Past area Deforested Current area

Boreal 1,425 -42 -3% 1,383 97%
Temperate 1,299 -518 -40% 781 60%
Sub-tropical 984 -450 -46% 534 54%
Tropical 3,646 -1,055 -29% 2,591 71%
Desert and Polar 64 -13 -20% 51 80%
Total 7,419 -2,078 -28% 5,341 72%

Source: Adapted from A World of Opportunity for Forest and Landscape Restoration. 2011. World Resources Institute."”

Notes: area data are in millions of hectares. Percentage data are relative to past area.

TROPICAL FORESTS: A REVIEW
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1 THE CURRENT STATE OF KNOWLEDGE ON TROPICAL FORESTS

The current condition of tropical forests

Until recently, information on the condition of tropical forests lagged well
behind the data on forest extent. Work by the World Resources Institute and
others 1s beginning to rectify this at the global level, with current findings
indicating that, of still standing tropical forests, 46% are fragmented, 30% are
degraded, and only 24% are in a reasonably intact (mature or primary) state
(see Table 2). A key next step is to integrate reporting on forest condition
into regional and country level assessments, (which at present largely focus

on deforestation data).

Table 2: The state of current forests

Ecoregion Intact Fragmented Degraded

Boreal 431 31% 744 54% 208 15%
Temperate 42 5% 493  63% 246 31%
Sub-tropical 9 2% 311 58% 214 40%
Tropical 616  24% 1,194 46% 781  30%
Desert and Polar 10 20% 40  78% 1 2%
Total 1,108 21% 2,783  52% 1,450 27%

Source: Adapted from A World of Opportunity for Forest and Landscape Restoration. 2011. World Resources Institute.

Notes: area data are in millions of hectares. Percentage data are relative to total current area.

Recent developments in tropical forest science
and analysis

Many hundreds of recent scientific papers chronicle changes to the status of

forests in impressive detail. To note just a few of the salient findings:

* A loss of 6 million hectares of primary forest was recorded in Indonesia
between 2000 and 2012, with 840,000 hectares deforested in the final
year of that period, more than the 460,000 hectares lost in Brazil in 2012;"!

* The leading drivers of deforestation in Indonesia (2000-2010) were found
by another study to be fibre (pulp and paper) production (1.9 million
hectares), logging (1.8 million hectares)and palm oil (1 million hectares);"

* Significant increases in the rates of deforestation and forest degradation
occurred (2000-2010) in the Democratic Republic of Congo;"

 Sarawak and Sabah in Malaysia have experienced massive (and previously
undocumented) forest degradation across 80% of their land surfaces over

the last two decades;'

TROPICAL FORESTS: A REVIEW 11



1 THE CURRENT STATE OF KNOWLEDGE ON TROPICAL FORESTS

* Peru’s forests are increasingly under threat from a range of pressures,
including timber extraction, particularly from illegal logging abuses of the

5

legal concessions system,' oil palm plantations (72% of new plantations

expanded into forested areas),'® and gold mining (a 400% increase between
1999-2012);"

* Logging (and related understorey fires) are significantly lowering forest
carbon stocks and resilience across large areas of the Brazilian Amazon, as
well as releasing emissions up to 40% as high as those from deforestation;'

* The biodiversity of tropical forests is also under great pressure. A range of
new studies have reported severe declines (including local extirpation) in

1920 (with several new papers

the populations of small and large mammals,
on the rapid decrease in elephant numbers).”'*** One estimate indicates
that population levels (abundance) are falling sharply across many taxa —

by as much as 25% for mammals and 45% for invertebrates.**

Such assessments and disclosures are the tip of an informational iceberg,
enriching our understanding of the scale, nature, location and consequences
of forest loss and damage, and signposting how and where positive outcomes
can most readily be achieved. The use of current knowledge to drive both
policy formulation and delivery is essential if wise stewardship of the tropical

forest estate is to be achieved.

The role of technology

Much of the new science and analysis is underpinned by advances and
innovations in technology, from satellite and airborne-based optical, radar
and lidar observation to the use of hand-held devices in ground-level
monitoring. Several recent studies® highlight the extent to which accuracy
is rapidly increasing, with knowledge improving on effective combinations,
processes and approaches.?® In some cases this is revising prior understanding;
an example is a recent study which found that forest carbon densities in
Amazonian plots vary by more than 25% from satellite estimates, indicating
the need for geographically specific carbon stock estimates that take account

of variations.?’

In overall terms, the advances and innovations are reducing the ranges of
uncertainty which have constrained action in the past, and contributed to
insufficient focus on forest degradation.?® Looking forward, the production
of national level forest cover and condition mapping® will provide the basis

for policies that are better attuned to physical realities.

Definitional issues

While the extent and quality of scientific data on forests have improved
markedly, several definitional issues continue to hamper the ready

interpretation of findings, and their application to policy. These include the
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absence of a clear distinction between natural and planted forests, and the
continuing failure to incorporate quantification (and clear definition) of the
level of degradation within assessments of standing forests (see Section 4 for

turther exploration of these issues).

Dissemination

In parallel to the increasing depth of information is a step change in its

public availability, principally through the following three channels.

Open access science

In the pre-internet era, scientific information on tropical forests was
essentially the preserve of scientists. Policy makers and the interested public
faced significant challenges accessing and interpreting data, with consequent
lack of clarity on trends, threats and eftective options for action. Since 2000,
the drive to put science into the public domain (led by the PLOS initiative)*
is improving accessibility. Services such as Science Daily®' provide vernacular
summaries of new papers and interviews with the scientific authors, and

mainstream media provide links to the science via their online platforms.

Publicly available online tropical forest observation

Although the production of remote sensing imagery began when Landsat 1
went into orbit in 1972, free and interactive access to satellite-based tropical
forest maps only became available in February 2014, with the launch of
Global Forest Watch.* The GFW-based report on the loss of ‘intact forest
landscapes’ since 2000 is an illustration of how knowledge of fundamental
changes within tropical forests can rapidly be brought into the public

domain.*

Improved media coverage

Most attention has until recently been heavily focused on the Amazon
Basin and Indonesia, for valid reasons. It is also important, however, to
understand trends elsewhere, not least those within the 40-60 other tropical
countries that retain significant forest areas.” Such information is becoming
increasingly available through reporting by Mongabay, forestcarbonportal.
com, Ecosystems Marketplace, the Reuters Foundation, CIFOR, the Center
for Global Development and others.

The many stories published during 2014 included coverage of: the logging
crisis in Myanmar;® efforts to save a Ugandan reserve in the midst of massive
deforestation;* rebuilding Kissama, war-torn Angola’s only national park;’’

8

threats to biodiversity in the Philippines;*® intensification of forest loss in

Peru;* the destruction of the Chaco forests in Paraguay;*’ deforesting of
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protected areas in Nicaragua;*' and threats to the Ndoki forest in Republic
of Congo.* These narratives help counter the tendency towards abstraction
in debates over tropical forest protection, by focusing attention on the people
and wildlife that depend upon them. There has also been an increase in
the publication of analytical forest policy critiques (including on the supply

chain and zero-net deforestation initiatives).*

Joining up tropical forest science and analysis

Tropical forest science and analysis draws on many disciplines, including
economics, land-use planning, and various social sciences as well as ecology,
biodiversity conservation and climate modelling. Many of the findings are
the product of specialisation, and more secondary research that synthesises
results and produces reliable overviews would be extremely helpful to
complement individual advances in knowledge. Without such clarity, policy

formulation may be deprived of important research insights.

Photo: Chris Perrett, Naturesart
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2 Tropical forests and
climate mitigation

Summary points

» Tropical deforestation remains a major driver of global warming,
accounting for ¢.8% of annual anthropogenic carbon emissions, whilst
the less widely recognised emissions from tropical forest degradation

account for a further 6-14%;

* In aggregate, the two sources may thus account for as much as 21%
of all carbon emissions, perhaps higher still when emissions from

tropical peatlands and mangroves are included,

* The under-recognition of the scale of emissions from forest
degradation is reflected in the low prioritisation of actions to address

degradation in mitigation strategies;

* On the other side of the forest carbon ledger, current sequestration
of atmospheric CO, (1.2-1.8GtC per annum) is also significant,

indicating the need to safeguard primary and recovering forests;

* The tropical forest sink could absorb larger volumes of CO, if trends

on deforestation and degradation were to be reversed;

* A new strategy on these lines could contribute between 24-33% of
all carbon mitigation, perhaps more if additional sequestration is

achieved, and other variables are taken into account.

New findings from recent science and spatial analysis are leading to
re-evaluations of the scale of emissions from tropical deforestation and
degradation (the source function), and are also highlighting the potential for
the removal of carbon dioxide from the atmosphere through restoration and

reforestation (the sink function).
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Emissions from tropical deforestation

Deforestation results in 0.8GtC — 0.9GtC of emissions per annum — losses
which are largely irreversible. The global deforestation rate remains alarmingly

high, at circa 8.5 million hectares a year, and continues to rise.

Reducing or halting tropical deforestation — the complete clearance of an
area of forest and its subsequent conversion to cropland, pasture, or other
land-uses — 1s regarded by many as the highest priority within efforts to stem
carbon emissions from tropical forests. The focus has increasingly been on
curbing forest conversion for commercial agriculture, which a recent study
identified as the driver of 71% of all tropical deforestation between 2000 and
2012* (see Section 4).

Where forest degradation (the loss of some trees within a forest as a result of
logging, fires, mining, roads and other damaging human activities) occurs,
recovery is often possible — given sufficient time and protection — through
regrowth; but most new 21st century deforestation losses are likely to be
irreversible, for several reasons. If deforestation is followed by conversion to
cropland or pasture, tree seed stores in soils and ground litter are likely to be
lost; the extent to which ‘new’ forests can arise via natural regeneration on
abandoned agricultural lands varies considerably as a consequence of this and
other environmental and ecological factors (e.g. presence of seed dispersers

in the region, water availability).

Further considerations include the ongoing requirement for increased food
supplies, implying that large-scale abandonment of agriculture is highly
unlikely in most tropical regions, and the costs of re-planting as a barrier to

extensive reforestation.

From a climate perspective, the case for continuing concerted action is
underpinned by the scale of emissions from clearance of undisturbed natural
tropical forest. These are immediate and large: as much as 220 tons of carbon
per hectare (800 tons of CO,).* Extrapolating actual pan-tropical annual
deforestation loss from this data ** (but allowing for the wide variation in
carbon stocks, and discounting for natural factors, see gross vs. net accounting,

below)* produces annual emissions estimates (see Table 3) of 0.8GtC to
0.9GtC.*

The case for amplifying efforts to curb tropical deforestation is underscored
by the ongoing and increasing scale of loss: the total area cleared annually is
estimated at ¢.8.5 million hectares (for 2000-2012) in a major 2013 paper,
with losses accelerating at a rate of 200,000 hectares a year.* This is despite
the 70% reduction in Brazil’s® deforestation emissions since 2004, a fall
that has been attributed to a range of factors, including strong political

leadership, more effective forest protection through law enforcement,
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Table 3: Estimates of annual carbon emissions from tropical forests

Harris et al® Grace et al® Houghton¥

GtC % of all GtC % of all GtC % of all

emissions emissions emissions
Tropical deforestation 0.80 8.00% 0.90 8.49% 0.81 7.44%
Tropical forest degradation 0.60 6.00% 1.10 10.38% 1.47 13.51%

Deforestation plus degradation 1.40 14.00% 2.00 18.87% 2.28 20.96%
Fossil fuels and cement production® 8.60 86.00% 8.60 81.13% 8.60 79.04%
Total emissions” 10.00 10.60 10.88

Sources: (a) Le Quere, C., ef al. 2013. Global Carbon Budget 2013. Earth Syst. Sci. Data Discuss., 6, 689760 (averaged for 2003—-2012); (b) Harris, N,
et al. 2012. Progress Toward a Consensus on Carbon Emissions_from Deforestation. Winrock International; (c) Grace, J., et al. 2014. Perturbations in the carbon
budget of the tropics. Global Change Biology (data from 2005-2010); (b) Houghton, R.A. 2013. The emissions of carbon_from deforestation and degradation
in the tropics: past trends and future potential (data from 2000-2005). Carbon Management. (d) emissions from other land-uses are are included on a net

basis (see IPCC ARS5, chapter 11, pp16-22)

interventions in soy and beef supply chains, restrictions on access to credit,
and the management of indigenous reserves and protected areas.” In many
other countries deforestation has risen, with Indonesia recording the highest

increase in area terms.>”

Emissions from tropical forest degradation

Advances in remote sensing and on the ground observations have improved the
estimation of carbon emissions from tropical forest degradation. While many
uncertainties remain, recent studies estimate that such degradation accounts for
6-14% of all annual anthropogenic carbon emissions. A commensurate policy

response is called for.

Most of the studies referenced above also provide global estimates for
emissions from tropical forest degradation, but the range is much wider: from
0.6GtC — 1.47GtC, implying total emissions (deforestation plus degradation)
of 1.4GtC — 2.28GtC (see Table 3). One paper suggests the upper figure may
be as high as 2.9GtC.>® Uncertainty derives from several factors, including
lack of precision in remote sensing, difficulties in calculating emissions from
widely diftering levels of forest damage, and from lack of uniformity in the

categorisation of the range of causes of degradation.

Studies draw on one or more of three sources: national inventories
reported to the FAO; forest biomass results derived from research plots;
and data obtained from satellite remote sensing. Each has limitations.>

The reliability and consistency of inventories is often questioned; plots may
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not be representative, leading to potentially large margins of error when
extrapolated to scale; and the three modes of data acquisition by satellites

(optical, radar, lidar) produce varying results.>

Though there is broad agreement that the drivers of degradation emissions
include commercial harvest (logging), fuelwood harvest (including for
charcoal), shifting cultivation (swidden agriculture), disturbance of soils,
and burning, few studies use exactly the same categories (see Table 4), with

much lumping and splitting occurring.

Two further challenges relate to the role of tropical peatland and mangrove
forests as sources. Some studies include peatland emissions under the
degradation heading, while others exclude them from consideration
altogether; and emissions from mangroves seem to lie outside terrestrial
modelling, perhaps because they are often seen as components of marine or
freshwater ecosystems. For the moment, the case for including both peatland
and mangrove emissions under degradation is strong, in the absence of an

alternative emissions category (see Section 4, Definitional challenges).

The effect of these complications is twofold: the number of variables leads
to wide ranges (high uncertainty), and the complexities make comparisons
between studies difficult, especially for policy-makers.”® However, there is a

danger that these data and definitional challenges obscure our understanding

Table 4: Sources of annual tropical forest carbon emissions

Grace et al® Houghton®

GtC % of total GtC % of total
Peat burn 0.54 26.9%
Harvest 0.36 17.9%
Degradation 0.21 10.4%
Deforestation 0.90 44.8% 0.81 35.5%
Industrial wood harvest 0.45 19.7%
Fuelwood harvest 0.23 10.1%
Soils 0.15 6.6%
Shifting cultivation 0.64 28.1%
Total 2.01 2.28

Sources: (a) Grace, J., et al. 2014. Perturbations in the carbon budget of the tropics. Global Change Biology (data from
2005-2010); (b) Houghton, R.A. 2013. The emissions of carbon from deforestation and degradation in the tropics: past trends
and future potential (data from 2000-2005). Carbon Management.
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of the impacts of degradation, when at a broad level these are clear: logging
and other extractions and disturbances in mineral, peat and mangrove
forests across the tropics are weakening forest structure and resilience, and

triggering significant emissions.

A range of recent regional and country-based studies indicate that as
evaluations of the impacts of degradation become more precise, estimates
are reporting significant resulting emissions. For example, a large-scale field
assessment of carbon stocks in the Brazilian Amazon (based on 225 plots,
with an aggregate area of 3 million hectares) found that degradation in
human-modified primary forests was responsible for as much as 30% of all
forest emissions in the area studied.”” Another study, utilising high resolution
remote sensing (1999-2002 data) found that emissions from selective logging
in a 266 million hectare swathe of the Brazilian Amazon were 15-19%

higher than those reported for deforestation alone.’®

Elsewhere, research on the forests of Sabah and Sarawak (Malaysian Borneo)
found that nearly 80% of the land surface was impacted by previously
undocumented, high-impact logging or clearing operations (1990-2009).%°
Looking at the broader picture, one paper concludes that the average of
emissions from logging in nine countries is equivalent to 12% of deforestation
emissions. However, the range reported (6%—68%) is wide, indicating that
the impacts of degradation (and consequent emissions) are very high in some

tropical countries.

When taken together with the pan-tropical modelling undertaken by
Grace, Houghton and others, these studies indicate that degradation is now
estimated as the source of at least 30% — and perhaps as much as 50% — of’
all emissions from tropical forests, with legal and illegal logging as the key
drivers (see Section 4). This is a significantly higher proportion than was
recognised a decade ago, and implies a need to re-visit the assumption that if

deforestation can be curbed, tropical forest emissions will fall to safe levels.

Emissions from tropical deforestation and
forest degradation combined

In aggregate, tropical deforestation and degradation account for 14-21% of all

anthropogenic carbon emissions.

The evidence from recent studies indicates that 14-21% of all anthropogenic
carbon emissions are attributable to tropical deforestation and degradation
(see Table 3). There appear to be three main factors at play in explaining why
this represents a higher proportion than is sometimes reported. These are:
emissions from deforestation may not have trended downwards as much as is

generally assumed; emissions from degradation may have been accelerating
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over the last decade, as well as having been previously under-counted; and
emissions from sources where there is a high degree of uncertainty (such as
cutting of tropical peatland and mangrove forests and some aspects of forest
degradation) have probably been under-stated. More broadly, the seeming
disparity between past and present estimates is a function of net accounting

(see below).

Tropical forest sequestration

Interest in sequestration has surged in recent years, both in the scientific and policy
communities. Recent studies suggest that the existing level of CO, absorption
within primary and recovering tropical forests is providing a vital mitigation
service, removing 1.2-1.8GtC annually, and thus accounting for 10-15% of
carbon mitigation potential. Sequestration would increase if deforestation and

degradation were reduced.

Estimates of removals of atmospheric CO, (sequestration) through growth
in tropical forests (the sink function) are found in all major studies: but,
in general, these do not attribute the results of sequestration to particular
causes. While these are understood in the broad sense, data to enable analysis
of sub-categories were not available until recently. The estimates by Grace
and Houghton (see Table 5) indicate that this challenge is beginning to be
addressed; further contributions along these lines are likely in the near future
as research builds on the Hansen map® and the lidar® assessments carried

out by Greg Asner and others.**

Table 5: Analyses of current annual tropical forest carbon sequestration

Grace et al®

GtC % of total

Secondary forest regrowth 1.14 61.6%
Primary forest growth 0.47 25.4%
Net sink additions from plantations 0.24 13.0%

Regrowth after industrial wood harvest
Regrowth after fuelwood harvest
Regrowth after shifting cultivation
Afforestation

Total 1.85

Houghton®

GtC % of total

0.45 38.3%
0.15 12.5%
0.56 47.9%
0.02 1.3%
1.17

Sources: (a) Grace, J., et al. 2014. Perturbations in the carbon budget of the tropics. Global Change Biology (data from 2005-2010); (b) Houghton, R.A.
2013. The emissions of carbon _from deforestation and degradation in the tropics: past trends and future potential (data from 2000-2005). Carbon Management.
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Forest fire haze over Singapore. Photo: NASA Earth Observatory

Pending further analyses, sequestration can be categorised under four
principal headings: reforestation (tree planting); continuing growth in
primary forests; regeneration of secondary forests; and forest regrowth on
abandoned (previously farmed) lands. The first is anthropogenic, but the
other three are usually treated as non-anthropogenic: changes in the balance
of source and sink functions occurring as a result of natural processes and thus
not attributable to human intervention. Perhaps because of this the natural
regeneration of tropical forests (and vegetation on other lands) has not been

seen, until recently, as a significant mitigation option.

Perspectives are now changing, and interest in restoration potential — for
example, schemes to prevent further logging in degraded forests as an
intervention designed to rebuild prior levels of carbon storage — has led to
(and been stimulated by) an emerging body of research that seeks to quantity
climate mitigation gains from removals. In principle, active restoration
management for mitigation can contribute to the ‘enhancement of forest carbon
stocks’ goal within the REDD+ framework.

Several studies estimate current annual sequestration in tropical forests in
a range of 1.2GtC — 1.8GtC,* with the potential for much higher levels,
if management of tropical forests prioritised and assisted recovery and
reforestation. One recent modelling exercise sees the cumulative potential
of 21st century land-based mitigation at 100GtC (additional carbon dioxide
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removals through reforestation from 2031-2080),°° an estimate that correlates
with other studies.”*® Sequestration at this level could reduce existing CO,

concentrations by almost 50ppm, a significant step toward climate safety.

At first sight this seems unrealistic, but some simple maths can shed light
on such estimates. There is general consensus in the forest carbon literature
that many recovering and primary forests can absorb an average of 2 tons of
carbon per hectare, per year;*” and on this basis, if all 781 million hectares™ of
degraded tropical forests (see Table 2) were fully protected and thus enabled
to regenerate, they would remove 1.5 GtC per annum.”' Over the 35 years
to 2050 this would reduce greenhouse gas concentrations by 25ppm.”> This
is broadly in line with the Houghton study which frames the task ahead as
increasing current gross uptake to 2-3GtC through measures that incentivise
forest recovery for increased sequestration, and ongoing protection of the

existing tropical forest CO, absorption capacity.”

Mitigation from avoided emissions
plus sequestration

The potential CO, mitigation contribution resulting from avoiding emissions from
deforestation and degradation, and maintaining existing levels of sequestration

could amount to as much as 24-33% of all anthropogenic carbon mitigation.

Data from the Grace et al and Houghton papers (see Table 6) on emissions
from deforestation and degradation and current sequestration produces a
combined tropical forest mitigation total of nearly 3.45-3.86GtC per annum.
If the lowest and highest figures for each category are drawn from the two
studies, the tropical forest contribution to all carbon mitigation is in a range
of 24-33%."

In arriving at this figure, current sequestration is taken to include ongoing
CO, absorption within primary forests, and already degraded forests that
are recovering from logging and other disturbances. It is also assumed that
current sequestration would increase if deforestation and degradation were
reduced, with the implication being that tackling the two emissions sources

is the principal route to achieving more CO, absorption.

The potential increase in the volume of absorption could be higher still.
Houghton estimates annual additional sequestration (from measures to
protect tropical forests from further disturbances, and from reforestation) at
1.55GtC. If this were to occur, tropical forest mitigation as a proportion of
overall carbon mitigation could rise to 36% of the total. However, given the
many uncertainties, this report excludes potential additional sequestration

from its scope.
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Table 6: combined annual tropical forest carbon mitigation potential

Grace et al® Houghton®
GtC % of tropical % of GtC % of tropical % of

forest total forest total

mitigation mitigation mitigation mitigation
Avoiding 0.90 23.32% 7.22% 0.81 23.48% 6.72%
deforestation
Avoiding 1.11 28.76% 8.91% 1.47 42.61% 12.20%
degradation
Safeguarding 1.85 47.93% 14.85% 1.17 33.91% 9.71%
sequestration
Combined 3.86 30.98% 3.45 28.63%
tropical forest
mitigation
potential
Fossil fuel and 8.60 69.02% 8.60 71.37%
cement mitigation
potential®©
Total carbon 12.46 12.05
mitigation
potential

Sources: (a) Grace, J., et al. 2014. Perturbations in the carbon budget of the tropics. Global Change Biology (data from 2005-2010); (b) Houghton, R.A.
2013. The emissions of carbon _from deforestation and degradation in the tropics: past trends and future potential (data from 2000-2005). Carbon Management;
(c) Le Quere, C., et al. 2013. Global Carbon Budget 2013. Earth Syst. Sci. Data Discuss., 6, 689-760 (averaged for 2003-2012).

There is much to question and further develop in this new perspective. For
example, it can be argued that current tropical forest sequestration should
be subtracted because it is occurring naturally. On the other hand, some
proportion of sequestration is occurring in tropical forests that are being
protected by human agency to a greater or lesser extent (e.g. in protected areas,
and via reforestation). It is also helpful to avoid compartmentalisation, as the
three mitigation pathways are inter-connected: continuing deforestation and

5

degradation erode the forest base that is achieving sequestration;” curbing

these activities opens the prospect of additional recovery.

While recognising that uncertainties remain, the data clearly point to the
need for a re-assessment of policy and action. At present, most responses
focus on halting or slowing tropical deforestation, and given that most

21st century deforestation will effectively be irreversible (as explored in
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Section 2), this should continue to be the leading priority. But in parallel,
far greater attention needs to be given to halting and reversing degradation,
recognising that the potential mitigation gains from such action could be as

great as those from addressing deforestation.

The findings also bring fresh perspectives to bear on the proximate causes
of both degradation and sequestration. The analysis presented in Section 4
indicates that logging 1s the principal degradation driver, and that timber
extractions are accelerating across the tropics. Some signposting of possible
responses is given in Section 9. Every hectare of tropical forest that is lost
to deforestation or weakened by degradation diminishes CO, absorption,
indicating the importance of strengthening the range of responses which
seek to reduce emissions from these sources. As explored in Section 8,
specific priorities to safeguard sequestration include measures to ensure
that protected areas are in fact fully protected, and the need for rigorous
assessment of degraded forests within restoration programmes, so as to avoid

conversions where there is significant recovery potential.

There are some indications that this priority is beginning to be recognised
within the policy arena, as seen in the recent New Climate Economy
(NCE) report and other contributions.” The NCE, for example, estimates
the annual sequestration potential of forest recovery and reforestation as up
to 4GtC,”” while a recent policy brief estimates the combined potential of
curbing emissions plus safeguarding and increasing sequestration in a range
of 24-33% of all mitigation.”®”

The tropical forest carbon accounting
challenge

Achieving certainty on the total annual volume of carbon emissions released
as a result of tropical deforestation and degradation remains an elusive goal.
Emissions released as a result of changes in a living ecosystem — changes
triggered by the burning and decomposition of trees and other vegetation,
and disturbances to soils — are much more difficult to quantify than those
arising from burning fossil fuels.® And unlike fossil fuels, forest systems also
act as sinks, removing CO, from the atmosphere and sequestering them

via photosynthesis.

81,82

A major factor contributing to uncertainty®"** is the difficulty of achieving
precise quantification of the exchanges (fluxes) of greenhouse gases that
occur in the three-way traffic between tropical forests, the atmosphere and
the seas (biogeochemical cycles).*#+% These challenges are compounded by
the fact that a proportion of these exchanges is a part of natural biosphere
functioning, meaning that some emissions and some sequestration occur

without direct human agency.*® Other factors contributing to the difficulties
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7

include; sources of emissions that are not fully accounted for;*” changes in

8

the composition of overall emissions;*® and the conventions of gross and

net accounting.

Peatlands, mangroves and other exclusions

Of these issues, the exclusion of some sources from greenhouse gas accounting
perhaps has the greatest influence on the perception of the magnitude of
tropical forest emissions. Data on CO, releases from peatlands, mangroves,
shifting cultivation, wood harvest and forest degradation are included in
some studies but not in others, with estimates of peatland emissions entirely
absent from models which simulate changes in plant biomass and carbon
fluxes.” It is worth noting, for example, that peatland emissions are not

included in the Harris ef al and Houghton data given in Table 3.

One school of thought on emissions from tropical peatlands is that they
should not be included in standard estimates because of year to year
variability (a function of the incidence of drought and fires — events that are
often triggered by conversion to agriculture and biofuels). However, this
results in a zero for the source in some calculations. Rather than excluding
the data, a sensible response would seem to be to include multi-year

averaged emissions.

Gross vs. net accounting

The concept of net accounting for land-use fluxes (gross emissions minus
sequestration, or the balance of source vs. sink) was developed in recognition
of the dual function and the difficulties of separating out anthropogenic from
natural contributions, on both sides of the ledger. Net accounting remains

the default approach.

Whilst the rationale behind the adoption of net accounting is understandable,
it has the potential to distort perceptions of both emissions and sequestration.
For example, the 2013-2014 IPCC report (AR5) estimates that ¢.3GtC 1is
released annually as emissions from global land-use change.”® This is 25%
of all anthropogenic carbon emissions (using data from Le Quere ef al,
see Table 3). However, these emissions are ‘offset” in AR5 by ¢.2GtC of
sequestration. This latter figure includes CO, absorption by agricultural
lands, which are assumed in the analysis to be neither a net carbon source
nor a net carbon sink in annualised terms — sequestration equals emissions.”!
The overall net difference (0.9GtC — 1GtC) is largely attributed to emissions
from tropical forests, thus leading to the widely cited 10% figure (for or
2002-2011, on a ‘net average’ basis).”? Given these complexities, it is easy to
see how different representations of CO, emissions data can contribute to
confusion in the understanding of the role of tropical forests and other land-

uses in the climate context.
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Other GHG emissions from land-use

An additional factor that can distort perceptions relates to the need for
precision in the differentiation between greenhouse gases. For example,
the IPCC’s 2001 Third Assessment Report (TAR) saw land-use activities
as responsible for approximately 25% of total anthropogenic carbon
emissions, (with deforestation in the humid tropics identified as the principal
component);” seemingly little different in proportional terms from the 24%
estimate of ‘anthropogenic GHG emissions’ in AR5.” But the comparison
is inexact: the AR5 figure includes other greenhouse gases (e.g. methane,

nitrous oxide) as well as carbon dioxide.”

Changes in the composition of anthropogenic
carbon emissions

Carbon emissions from fossil fuels have risen sharply since 2001, from
6.9GtC in that year to 9.1GtC in 2010.” The upward trend continues, with
Le Quere et al estimating 9.7GtC for 2012.7 Set in this context, the danger
of focusing solely on the deforestation component of tropical forest emissions
is apparent. If the Grace ef al data (see Table 3), are applied to the Le Quere
et al estimate, then deforestation accounts for 7.69% of all carbon emissions
in 2012, a figure that could encourage the perception that tropical forest

emissions are reducing.

Anthropogenic versus non-anthropogenic carbon
emissions and sequestration

As explored above, the extent to which current sequestration can be seen
as ‘non-anthropogenic’ is debatable, for example in the case of the human
actions taken to reforest, or to place large tracts of tropical forest in protected
areas (amongst other protective measures), where they continue to grow
and remove CO,. Conversely, it is the case that while some of the ‘gross’”®
emissions from tropical deforestation occur naturally (e.g. via hurricanes,
landslides, natural decomposition, and fires which follow periods of drought),

most are attributable to man.

One response might be to argue that disentangling anthropogenic from non-
anthropogenic causation is so inherently difficult® that the net accounting
approach is the best available compromise. Whilst understandable, over-
simplification via net accounting has tended to lead to under-recognition
of the scale and significance of emissions from degradation, and the vital

mitigation provided by sequestration.

TROPICAL FORESTS: A REVIEW

26



2 TROPICAL FORESTS AND CLIMATE MITIGATION

Overall mitigation priorities

Another response is to stand back from the continuing uncertainties and
wide data ranges and attempt to distil the key lessons from the complexities.
These can perhaps be summarised as:

* Deforestation and degradation, in aggregate, account for as much as
21% ot all anthropogenic carbon emissions, a higher than often recognised
share of the overall total;

* Sequestration has largely been seen as a free service provided by
nature; there have long been flaws in such a characterisation, but more
importantly, the level of service provision is likely to be seriously reduced
if the CO, absorption capacity of tropical forests continues to be eroded
by deforestation and degradation;

e If efforts are redoubled to reduce carbon emissions from deforestation and
degradation, and to safeguard existing tropical forest sequestration, the
combined effect could be as much as 24-33% of all carbon mitigation;

* Curbing emissions from deforestation should continue to be the leading
priority, reflecting the near irreversibility (at scale) of complete forest loss,
and the high CO, releases per hectare;

* Emissions from degradation are greater than generally recognised
(probably at least as great as those from deforestation) and accelerating;
commensurate policy responses are a pressing priority;

* Success in reducing emissions from deforestation and degradation is likely
to generate a second order mitigation gain, because more protection and

tewer disturbances will catalyse more sequestration.
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3 Tropical forest ecosystem
services

Summary points

* New science since 2000 has enriched our understanding of how
tropical forests (including peat and mangrove forests) maintain and
renew themselves through an array of ecological and environmental

interactions;

e The findings highlight how logging, defaunation and other
disturbances disrupt or extinguish these processes, leading to

weakened forest resilience;

* Loss of resilience impairs ecosystem functioning, particularly the

carbon and water cycles;

* These cycles drive the services on which humanity is dependent
— including rainfall generation, regulation of water supply, CO,

absorption, and carbon storage;

* Forest protection and logging polices appear to lag behind the science:
there is a strong case for the rapid incorporation of current ecological

understanding into policy and practice.

Introduction

Tropical forests provide a wealth of ecosystem services that are of critical

importance to humanity:

* Storage of a quarter of a trillion tons of carbon in above and below ground
biomass, equivalent to one third of the carbon stored in economically
recoverable oil, gas and coal reserves;'’!"!

* Reduction of CO, concentrations in the atmosphere via sequestration,
with potential to further increase carbon storage in intact, degraded and

secondary forests;
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* Regulation of local, regional and global water and climate services within
tropical forests and beyond (including in agricultural areas), through
interconnected functions, including: water storage and transportation;
cloud formation and rainfall generation; and the cooling effect
of evapotranspiration;

* Maintenance of a rich array of flora and fauna which interact ecologically
and environmentally to ensure forest renewal and resilience — and provide
an irreplaceable storehouse of genetic material from which useful products
can potentially be derived;

¢ Soil formation and protection, including regulation of sediment outflows;
and

* Provision of shelter and livelihoods for indigenous communities.

These are indispensable services for human wellbeing; yet because of
difficulties in their quantification and their near absence from markets, they
are often taken for granted. However, recent findings from tropical science
have significantly advanced knowledge, in ways that may presage greater

recognition of their value.

Findings from recent tropical forest ecosystem
science

Many of the advances in tropical forest ecosystem science point to the
teedback loops between forest ecology, biodiversity and carbon storage; for
example the weakening of forest resilience and renewal capacity resulting
from defaunation (the local or regional extirpation of seed-dispersing
mammals and birds), which ultimately leads to reductions in forest

carbon stocks.

Further scientific findings are enriching our understanding of the impacts of
tropical deforestation and degradation on a range of other ecosystem services.
These include disruption of local and regional climate regulation, including
altered rainfall generation (see forests and water, below); threats to the
retention, purification and provisioning of freshwater and transportation
of water-borne nutrients; weakening of the capacity of forests to control
sediment outflows; and the loss of storehouses of genetic resources with
the potential to provide benefits via pharmacology and domestication of
food plants.

New science is also adding valuable insights in the adaptation context. Recent
findings indicate that the physical effects of global warming (including
increased incidence of high air temperatures and extreme weather events)

02,103

are likely to be especially acute in tropical regions,' with consequent

serious impacts on human health and livelihoods. Forests and other tree
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cover will be become even more vital as sources of rainfall and freshwater,

and for their cooling function.

At the same time, climate change may weaken the resilience of tropical forests
(especially when combined with deforestation and degradation), leading to
negative impacts on carbon storage, emissions, and water services.'”* Wise
management, including through the retention of large areas of intact forest,
will be a key mitigation and adaptation step — increasing the chances that
forests will be able to continue to provide vital ecosystem services, with
circularity to the argument, as such services will become ever more critical

as the impacts of climate change intensify.

Mutually reinforcing: tropical forest carbon,
ecology, and biodiversity

There are many studies which emphasize the importance of tropical forests
for biodiversity, and the inter-connectedness and dependency between
species and forest systems.'”” These provide insights on maintenance of
the overall ecological integrity of a forest, for example the way in which
’)106

disruption and degradation occur (‘trophic cascades when populations

107

of keystone species (e.g. large carnivorous'”” and herbivorous mammals) are

reduced or become locally extinct (extirpation), or when invasive species

are introduced.'”®

The same degradation factors that trigger tropical forest emissions also
cause biodiversity losses and the weakening of ecological interactions.
Several leading figures within conservation biology have highlighted the
possibility that the aggregate effects are lowering the resilience of forests
and other tropical ecosystems'”” to such an extent that ‘tipping points’ are
being approached, when ‘state-shifts’'" may occur — the breakdown of
ecosystem functioning. Others have extrapolated the forces at play to depict
the consequences at the planetary level: the concept of boundaries or limits,

beyond which humanity will no longer have a ‘safe operating space.’!!"!!?

Much of the research in this area is comparatively recent, with most having
been published since 2000.'° It is perhaps therefore unsurprising that the
findings are yet to fully inform policy and the practical approaches taken for

tropical forest protection and restoration.

The unpaid agents of tropical forest carbon
sequestration and storage

In temperate countries, the pollination and seed dispersal processes that
enable natural forests to renew themselves are principally carried out by

wind and water. By contrast, studies suggest that in tropical forests, 80 per
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cent of pollination is carried out by insects, birds, bats, and monkeys that
interact directly with pollen producing flowers on trees,'* while fruit-eating
birds and a wide array of mammals account for as much as 85 per cent of
woody rainforest species dispersal.'”” In general, the bigger the seed, the

116 R esearch also

bigger the animal that disperses it, and the bigger the tree.
points to higher carbon storage resulting from high tree species diversity.'”
Defaunation (principally caused by hunting and the bushmeat trade) thus has

a large potential impact on forest regeneration.

The importance of large trees as carbon sinks

Large ‘old’ trees are keystone components of forest ecosystems, providing
nesting and sheltering cavities, creating distinct microenvironments, playing
crucial roles in hydrological regimes and providing food for myriad animal
species. They also play a greater role in carbon storage than is sometimes
assumed: one study found that, on average, large trees account for 25-45%
of above-ground biomass, despite only constituting 1-4% of trees larger than

10cm in diameter."®

Recent science'™'* has also challenged the (widely cited) view that mature
forests become senescent and thus release as much (or more) CO, from
decomposition, evaporation, transpiration and oxidation as they absorb via
photosynthesis. The opposite may well be the case: one study found that a
single big tree can add the same amount of carbon to a forest within a year
as is contained in an entire mid-sized tree."”! Given the very high carbon

)122,123

storage values (more than 400 tons of carbon per hectare reported

* and multi-century

for some tropical forests, and the slow growth rates'?
lifespans of many large trees,'” there are strong climate mitigation reasons to
protect large trees across the tropics. The implications for selective logging,

as currently practised, could be profound.

Other biodiversity-mitigation synergies

In addition to the presence of pollination and dispersal agents, and big trees,
the continuing ability of tropical forests to store and sequester carbon rests

on a complex interaction of factors. A range of studies inform the broader

perspective: many animals are involved, across all the food chains;'**'?7 soil

129 play key roles in soil carbon

fungi,'”® pathogens and other microbial life
storage, and are threatened when deforestation occurs.” Some initial
mapping shows that higher biodiversity is generally congruent with higher
carbon storage.”®! This relationship is unsurprising, and is also known to
apply in other terrestrial contexts, such as mixed-species plantations and some

132

forms of agroforestry,'”* though involving lower levels of both biodiversity

and carbon.
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Ecosystem dynamics in recovering secondary
tropical forests

Recent studies give cause for optimism on the potential for secondary'”
tropical forests to regenerate, if adequately protected. One study found that
near-maturity was reached (in biomass terms) after 80 years, with tree species
richness recovering within c.50 years, although full recovery of tree species
and forest composition, and biodiversity, is likely to take much longer."*
Other research has focused on the role of nitrogen, a key ingredient in
re-growth rates, with N, fixing tree species in Panama, for example, having
been found to accumulate carbon at much faster rates than others."”>"°
However, some recent studies suggest the need for caution in the extrapolation

of such findings."’

Tropical peatland, mangrove and montane forests

While lowland tropical forests growing on mineral soils are the most
abundant, recent science has enhanced understanding of the significance of
other tropical forest types. For example, findings on montane forests indicate
that their carbon stores are much greater than previously estimated;"”® and
recent research on mangroves has established that, although small in area in
relative terms, they are very rich in carbon, largely stored below the surface

(as in peatland systems).'*

The importance of tropical peatland forests as carbon sinks has long been
known, and the burgeoning knowledge from science in this area consistently
underlines the huge amounts of carbon they retain, and conversely, the high
level of emissions resulting when they are burned and drained.™" A recent
study reporting that annual emissions of 0.5GtC'"! (or more) are arising from
their loss and degradation is especially noteworthy A further point of note is
the significance of peat forest carbon stores in both Amazonia and south-east
Asia."** To date, these findings do not appear to have achieved significant

impact within global forest policy.

Adaptation capacity of tropical forests

There are a range of studies which report increasing carbon storage in
tropical forests, with the presumption that the already observed increase in
global warming is stimulating more CO, absorption. These include research
which finds that: CO, absorption globally has been under-estimated by
16% in the 1901-2010 period;'* atmospheric CO, concentrations would be
85ppm higher without the enhanced vegetation growth that has occurred;'**
and that there are observed increases in the diameter of tropical trees in
Africa that are above previously reported growth rates.> However, the

attribution to fertilisation is not supported by all studies. One recent
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paper found an increase in water-use efficiency but no growth stimulation

from fertilisation.'*®

These issues have broader adaptation implications beyond the temperature-
CO, relationship. For example, one study found that changes to the pattern
of seasonal rainfall can be more critical for resilience than the annual volume
of precipitation,'” while another concludes that tropical and other land sinks
may be exhibiting greater sensitivity to increases in air temperature,'*® a

threat that is exacerbated by deforestation and other land-clearance.'”

There is a danger that these findings could encourage either complacency (as
enhanced tree and plant growth are removing more atmospheric pollutants,
the need to reduce emissions is less urgent) or disengagement (forests will dry
out and die as temperatures soar, regardless of conservation action). However,
the available knowledge supports neither position, and the arguments for
pursuing the effective protection and restoration of forests at the greatest

scale possible remain as strong as ever.

Amongst the many factors at play is uncertainty over ‘the airborne fraction’

(the proportion of released CO, which remains in the atmosphere — currently

40%). While one recent study finds that this is not changing significantly,'

another articulates the fear that terrestrial and ocean'"

t.152

systems may reach a
CO, absorption limi

Forests (and trees in agricultural lands and in settlements) also provide a
range of other services that support the ability of people and landscapes to
adapt, survive and prosper as climate impacts mount. These include: soil
erosion prevention, watershed maintenance, agro-ecological resilience, and

coastal buffering (where mangrove forests are protected or re-grown).

Tropical forests and the water cycle

While the roles of tropical forests in water storage and rainfall generation
have long been known, recent research is expanding our understanding of

the effects of deforestation and degradation on regional and global climates.

Tree cover, vegetation and soils in tropical forests store huge volumes of

water,'>?

and also move them from the soil into the air via transpiration,
cooling the atmosphere and driving cloud formation and precipitation.
Deforestation disrupts this cycle, reducing storage and transpiration. The
impacts include increases in temperature, changes in the amount (usually
154

a reduction) and distribution of precipitation,”* and loss of soil moisture,

contributing to droughts in some areas and flooding in others.!>>!>*157

One study of the vegetation canopy of the Amazon found that precipitation
has declined by 69% across much of the Basin since 2000, triggering a

‘diminished vegetation greenness’ which threatens forest resilience, and thus
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the capacity for carbon uptake and climate regulation.”® Recent events in Sao
Paolo, where 20 million people are at water risk (see Section 4, Valuation

challenges), are perhaps an indication of the potential consequences.

Scientists warn of potential tipping points, given that these impacts could
trigger positive feedback loops, with reduced water availability driving die-
off, in turn increasing emissions and further accelerating climate change."™
Due to varying geographies, the Amazon and Central Africa are more
susceptible to deforestation-driven warming and drying than South-east
Asia.' Such studies are the most recent additions to a growing body of
research that suggests that deforestation, leading to changing weather
patterns and reduced water availability, poses major risks to the agricultural

output of both tropical forest countries and surrounding regions.

Integrating ecology within policy

The growing body of evidence on the inter-connectedness of tropical forest
carbon sequestration and storage, hydrology, ecology, and biodiversity
highlights the need for a more integrated approach, both within the science
and policy communities, and between the two. Without a concerted effort,
the likelihood is that the sum of knowledge will remain less than the parts,
and that policy will continue to lag well behind the science. For example,
though the science that signposts defaunation as a major driver of forest
degradation (and consequent carbon loss) is of high relevance to biodiversity,
climate change and economic policy, it does not yet seem to be widely
recognised or factored into policy formulation. Similarly, the role now
understood to be played by large trees has had little discernible effect on
logging policies.

More broadly, the science highlights the fundamental importance of
ecological interactions — and of the diversity of animal and plant species
on which they rest — for tropical forest renewal and resilience. This is as
true for recovering forests as it is for those in a mature state. And though
there may be uncertainty as to the point at which rising temperatures and
extreme weather events will threaten whole tropical forest ecosystems, the
case for taking all practical possible measures to protect and restore forests is
abundantly clear. The maintenance of carbon and water functions is critical
for human wellbeing, including for the food security of tropical countries

and agricultural production in regions adjacent to forests.
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4 Drivers of forest loss
and damage

Summary points

* The drivers of deforestation and degradation vary across the tropics
and include commercial and smallholder agriculture, mining, roads

and infrastructure, legal and illegal logging, and defaunation;

* They are also inter-connected and dynamic, implying that they need

to be addressed holistically, including on a regional and local basis;

* These challenges are compounded by difficulties relating to their

valuation, and a range of definitional issues;

* Projected increases in global demand for wood products and
agricultural commodities will significantly increase pressure on

tropical forests over the next few decades.

The forces that cause tropical deforestation and forest degradation vary
greatly through time and space, and as a function of socio-economic and
political factors. Across an extensive economics and policy literature, there
is consensus that the main direct drivers include: global commodity supply
chains (principally palm oil, beef, soy, pulp and paper, maize, rice, and sugar
cane), driven in turn by global increases in population and consumption, and
changing diets; oil and gas extraction and mining; the development of roads
and other infrastructure; smallholder agriculture; fuel wood collection and
charcoal production; forest fires which are often a precursor to conversion;
and legal and illegal logging. All are considered briefly below, as is the role

of the under-valuation of tropical forests as a ‘meta-driver’.

Schematics and models of the drivers tend to treat each of them as discrete, but
evidence from on the ground analyses indicates that they are inter-connected

and dynamic: forest degradation often paves the way for deforestation, but not
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necessarily in a linear fashion. In addition, the triggers and pathways leading
to forest damage and loss are multiple and hard to predict, and are themselves
driven by underlying causes (sometimes referred to as indirect drivers),
including population growth, lack of secure land tenure, poverty, migration,

land speculation, market trends, and weak governance and regulation.

Two further factors are also explored here: the often overlooked part played
by defaunation as a driver of forest degradation; and the challenges raised
by on-going confusion over the definition of deforestation, the absence
of a clear definition for degradation, and lack of clarity on the distinction

between natural and planted forests.

Valuation challenges

Under-valuation of tropical forests can be considered a meta-driver of
deforestation and degradation. Despite increasing knowledge and the
growing desire and will of international agencies and national governments
to achieve forest protection, the true economic contribution of forests to
the wellbeing and prosperity of tropical nations and global society is not
yet factored into the policy frameworks that govern land use and wider

economic decision making.

At the same time, there is some evidence that higher valuation is beginning to
play a part in policy. The recent successes achieved reducing the rate of forest
loss (Brazil) and preventing it from rising (Guyana), Norway’s agreements
with Liberia and Peru on REDD, the zero-net deforestation commitments
made by a number of global companies (on the supply as well as the demand
side see Section 9) all imply valuations for standing forests that are greater
than the alternative land-uses. Large-scale multilateral commitments at a
jurisdictional scale, including through the Forest Carbon Partnership Facility
(FCPF) and the BioCarbon Fund Initiative for Sustainable Forest Landscapes

(ISFL), also seem to be garnering political attention in REDD+ countries.

Agricultural opportunity costs and forest protection

The difficulties of achieving full valuation for the carbon, water and other
ecosystem services provided by tropical forests are seen at their starkest when
viewed through the lens of agricultural opportunity costs — the revenues
that would be required from forest protection in order for it to out-compete
other land use options in conventional economic terms. On this basis, a

ton of CO,e, (the most widely used proxy for the value of standing tropical
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forests) would need a price of US$25-40 to outbid timber revenues;'*" and
over US$100 to out-price palm 0il.'** With the average price for forest carbon
credits in the voluntary market at c.US$7-8,'> there will clearly need to
be a very large change in the valuation of and price paid for carbon, or
other forests services, before standing forests can withstand unconstrained

market forces.

Some may maintain that simply rehearsing the ‘forests vs. agricultural
opportunity costs’ argument is tantamount to an endorsement of this
approach; the perpetuation of a false dichotomy. However, the arguments are
included here as this approach, despite its drawbacks, continues to underpin
decisions leading to deforestation and degradation in a number of tropical

countries (as it does in other environmental contexts elsewhere).

A number of factors suggest that there is a way out of this impasse. Not
all forestlands are suitable for conversion at large scale: they may be too
remote and inaccessible (e.g. tropical montane forests, lack of rail or road
infrastructure, lack of available labour), of poor soil quality, or unattractive
for a host of other reasons, including conversion costs. Some efforts to protect
forests seek to leverage such conditions, concentrating on areas where the

marginal value of conversion narrows, relative to protection.

It is also the case that in many instances there are viable alternatives for
agricultural producers which do not involve deforestation, because of the
availability of already deforested lands with low carbon and ecological values
(see supply chains, Section 8). While switching production to alternative
lands may incur marginal additional economic costs, these are likely to be
lower than in the forest conversion context.'* In aggregate, the implication
is that past perspectives on agricultural opportunity costs are in need

of re-examination.

A further component of the debate over agricultural (and other) opportunity
costs relates to the tendency to conflate analysis of opportunity costs with
policy formulation. It appears that frequently the decisions to convert or
not to convert forests rest upon the opportunity costs with reference to
alternative agricultural or other commodity use. Given the low price of
carbon and the high value of other commodities, such an equation is rarely
going to come out in the forests’ favour. The absence of a proper valuation
of the other services (both ecological and social) that forests provide, means
that forest policy is usually decided on the basis of a very narrow and not

very representative metric (see below).
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Climate mitigation opportunity costs
and forest protection

The opportunity cost approach is also applied to climate mitigation. The
consensus view is that achieving emissions reductions from tropical forests
is less expensive than other interventions, with one review of twenty-nine
studies reporting an average cost of $2.51/tonne CO, (tCO,) for tropical

1% By contrast, the costs of wind

166

forest mitigation, with only one above $10.

and solar abatement are perhaps four to ten times higher.

The data are rightly seen as strong supporting evidence for one of the
central tenets of REDD+: the contention that tropical forest protection is
economically feasible and attractive as a climate mitigation intervention.
But, just as assumptions on agricultural opportunity costs can be erroneous
in particular circumstances, there are dangers in treating low-cost tropical

forest management as a given.

For example, one meta-analysis found that many estimates of REDD+
mitigation costs are too low because they do not adequately allow for
policy realities and practical implementation issues;'®” while another study
suggests that REDD+ success requires an understanding of all the incentives
that drive forest loss, so that domestic policy can be tailored to specific
settings.'®® Human population density is also seen as a key cost variable.'®”
These factors point to the likelihood that the costs of actions to address the
drivers of deforestation and degradation are likely to be as variable as the

drivers themselves.

Legal systems and political will

Brazil’s success in reducing forest loss shows that it is possible to sharply
reduce deforestation if there is sufficient political will, and when legal systems
are robust and effective - and if actions are supported by large domestic and
multinational companies. Relatively low public sector expenditures were
channelled into forest management and law enforcement, underpinned
by strong state and federal laws."”’ While this approach applied significant
regulatory costs to companies and smallholders, it also conferred benefits,
where actors were in compliance. The alternative route — compensation
payments reflecting the opportunity costs of foregone soybean expansion
— would have been far more expensive. The lesson may be that broader
social and political factors should be included in decision-making, alongside

valuation assessments and appraisal of implementation options.
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Water and other local ecosystem services
as rationales for forest retention

Local ecosystem services provide a further valuation perspective; in certain
circumstances their functional importance clearly overrides other economic
considerations. Some of the best examples relate to water: notably the measures
taken to protect forested mountains in Kenya because of their critical role in
the provision of water supply to Nairobi and other population centres,"”" and
similar approaches for watershed forests serving Jakarta, Dar es Salaam, and
other cities."”? Such approaches are likely to be replicated elsewhere in the
tropics as the linkages between deforestation and hydrology become better
understood, and as evidence mounts of the devastating consequences that
can result from forest loss: Sao Paolo, where 20 million people are at water

risk'?'* perhaps offers a salutary lesson.

A major new study on the forests-water relationship reinforces concern:
tower, ground-based and satellite observations indicate that tropical
deforestation results in warmer, drier conditions at the local scale, and that
future agricultural productivity in the tropics is at risk from a deforestation-
induced increase in mean temperature and associated heat extremes, and
from a decline in mean rainfall or rainfall frequency.'"” Other forest services
that have attracted attention in valuation terms include tourism, biodiversity

and the provision of non-timber forest products.'”

These examples point to ‘implicit valuation’ as a factor determining the fate
of forests, with water and climatic regulation often acting as the catalyst for
protection. However, they need to be interpreted with caution; water supply
rather than climatic conditions may be the catalyst in one context, or vice
versa — or a combination of both. The variables imply that work on valuation
could achieve more if the focus of attention shifted to the regional and local
(especially where ecosystem benefits are evident) rather than the ‘macro’ and

conceptual analysis which have tended to dominate thinking thus far.

Looking ahead, there is a powerful case for research that makes valuation
of these regional and local ecosystem services explicit rather than implicit.
This would help to foster wider recognition of ecosystem benefits (especially
within the political and economic spheres), and narrow the perceived gap

between agricultural opportunity and forest protection costs.

Natural capital as a valuation tool

The concept of natural capital valuation has gained momentum, building
on a model for the contribution of earth’s ecosystems to the global economy

that was first developed in the 1990s."”7 Some studies look at natural capital in

t,178

the climate change context,'”® while others focus on water,"”” restoration,"™
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natural capital value to developing economies,’”™ REDD+,'® and the
mapping of natural capital assets.'®® Several initiatives are seeking to facilitate
the incorporation of natural capital concepts within mainstream economic
policy. These include The Prince’s Accounting for Sustainability Project
(A4S), the Natural Capital Forum, the Food Climate Research Network,
the Natural Capital Coalition, and the Waves Partnership.'®*

The perspective from tropical countries, and
potential implications of recent agreements

One recent study supports the notion that domestic public support for forest
protection in tropical countries increases as prosperity rises.'®> But the study
also indicates that government action lags behind such attitudinal shifts.
In turn, those governments might argue that donor countries have not
yet provided funding at a scale sufficient to help bridge the gap between
the revenues that are available from carbon credit and ecosystem services

payments, and those that can be derived from alternative land-uses.

That is the debate in the abstract. However, when specific funding
agreements are scrutinised, there seem to be indications that the ‘implicit
valuation’ of local and regional benefits from retaining forests may be tipping
the balance in favour of further forest protection. The recent agreement
between Norway and Liberia is perhaps instructive in this regard.” It is
framed around a wider set of assumptions than simply the value of avoided
forest carbon emissions; and it aligns with other donor and private sector
initiatives which seek to help Liberia meet its goal of developing sustainably,

along a low-carbon pathway.

Perhaps the key lesson from this example is that the option to trade forests for
higher short term returns from alternative land-uses (such as palm oil) was
set aside within the agreement in favour of forest protection, underscoring
the point that Liberia — and many other countries - will need strong donor
support (political and economic as well as financial and technical) if they are

to increase forest protection at scale.

Definitional challenges

A cross-cutting issue that acts as an indirect driver of forest loss and damage
is the problem of definition. There are three principal elements which create
difficulty: the absence of a clear distinction (especially within the FAO data
which underpins forest policy) between natural forests that have grown (and
renew) themselves and those which are planted (plantation forests, planted
forests); the definition of standing forest as having a minimum of 10% canopy

cover;'®” and the absence of an agreed definition for forest degradation.'®
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The first creates uncertainty over estimates of the extent of forest cover,
and the actual natural forest decrease or increase occurring.”” The second,
the definition of deforestation as less than 10% canopy cover, might
be characterised as closing the stable door after the horse has bolted;
information on the probability of deforestation is absent, meaning that many
forests currently counted as standing are in fact severely degraded and on
the verge of disappearing. The third factor compounds the problem: if, for
example, a definition of ‘severe degradation’ existed, this would assist efforts
to rescue forests from the brink. Degradation is also problematic in terms of
its scope, with studies choosing to lump peatland emissions in the category
or to exclude them from consideration altogether. A further inconsistency is
the effective exclusion of emissions released through loss of mangrove forests

from all mainstream calculations.

These definitional issues may seem arcane and theoretical. But their
impacts on policy and action can be significant. At the minimum they can

Y over the extent of

foster disagreements (as in a recent set of exchanges"
deforestation and forest degradation in Indonesia) that may impede progress.
And looking forward, there is potential for definitional issues to constrain

the effectiveness of two very positive developments.

The first relates to the commitments made on the supply and demand side
by commodity companies involved in sourcing agricultural commodities
from South-East Asia, South America and Sub-Saharan Africa. Several are
employing the ‘zero-net deforestation’ concept, which theoretically allows for
a natural forest to be cut down so long as an equivalent area of planted forest
is established — with, infer alia, major carbon and biodiversity implications.
The second is that the ambitious forest landscape restoration pledges made
at the UN Climate Summit will inevitably need to address the challenge of
degraded forests and the emissions and sequestration losses that will occur if

they are converted to agricultural use (see Section 8).

Agricultural commodities as drivers

A benchmark 2012 study by Hosonuma and others estimates that commercial
agriculture has over recent decades accounted for approximately 40%
of all tropical deforestation (excluding degradation, which is treated as a
separate category), although the proportions vary by continent (66-68% in
Latin America; 33-35% each in Africa and Asia)."”""”> When the impacts
of smallholder/subsistence farming are included, the overall contribution
of agriculture to deforestation has remained constant since the 1980s, at
80%. However, the study notes that the share of deforestation attributable
to commercial agriculture within the total for the sector is likely to

be increasing:
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‘For decades the common view was that growing populations of shifting cultivators
and smallholders were the main driver of forest changes. More recently, it has been
argued that commercial actors play an increasingly larger role in the expansion of
agriculture into the forest... This seems at least to be valid for the Amazon region
and Southeast Asia. Here agribusinesses, producing for international markets
(cattle ranching, soybean farming and oil palm plantations), were identified as main
drivers of post-1990 deforestation. .. Looking at the development of deforestation
drivers through time the contribution of commercial agriculture increases.’

Hosonuma, N, et al. 2012. An assessment of deforestation and forest degradation drivers in developing countries.

Environmental Research Letters, Vol 7.

193 support this view, with one estimating that

A number of recent reports
commercial agriculture drove 71% of all tropical deforestation in the 2000-
2012 period.” Much of the deforestation is seen as being driven by export
demand via supply chains (see Section 8). These new findings need to be
interpreted with some caution; more peer-reviewed research is needed to
confirm the overall data, particularly the updating of trends in deforestation

attributable to smallholder and subsistence agriculture.

Nevertheless, the commercial agriculture component is clearly increasing.
At the global level, the commercial crops most heavily associated with
deforestation are soybean, maize, oil palm, rice and sugar cane,'” while more
than half the total is associated with pasture and feed for cattle. Data on the
split between the domestic and export components is hard to ascertain with
absolute precision, in part because trends vary year on year as a function of

many factors, including macro-economic conditions.

But there seemslittle doubt that the exportshare isrising. One new study found
that ¢.33% of deforestation (from beef, soy, palm oil and wood products) in
eight countries (Argentina, Bolivia, Brazil, Paraguay, Democratic Republic
of the Congo, Indonesia, Malaysia, and Papua New Guinea) was embodied
in exports, mainly to the EU and China, with the export-share increasing

for every country since 1990, except Bolivia and Malaysia.'*®

The international trade seems to be primarily crop-based, with another
report noting that while 33% of crops are exported, the figure for livestock
products is much lower, at 8%."” But from the emissions perspective this can
be misleading, as these are higher (per unit of output) for beef, eggs and dairy
than for crops."”® The EU is seen as the largest global net importer (principally
soy from Brazil, Argentina and Paraguay, meat products (including leather)
from Brazil,"’ palm oil from Indonesia and Malaysia, cocoa from Ghana
and Nigeria, and nuts from Brazil).?”" China is also a significant importer,

particularly for soybean.*""
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Lookingahead, one report argues that where source countries have developed
economically viable infrastructure and capacity to export agricultural
commodities, the bulk of subsequent production is consumed outside of
the country of origin.?’* This finding broadly calibrates with another study
that suggests that commercial agricultural expansion in the tropics is mainly
being driven by export demand.”” However, as noted earlier, these findings
need to be interpreted with caution. Domestic demand in many countries
is also likely to place increasing pressure on forests, as a function of rising

prosperity and population growth.

Putting the domestic or international destination of commodities aside, a
more generic challenge can be seen. This is that as yield gaps (both expected
production relative to demand, and average versus potential production) are
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projected to increase between now and 2050,?"* pressures on tropical forests

from commercial agriculture seem likely to intensify.

The guidance informing responses to this challenge is varied, indicating that
there is no single solution. Avoiding the highest emitting conversion is seen
as a key priority, with much attention currently focused on moving palm
oil production from peatland forest to already deforested lands, and avoiding

expansion into forests of high carbon stocks and conservation value.?”
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Beyond this, one common response is embodied in the sustainable agricultural
intensification approach,?® which seeks to increase yields from existing lands.
One study concludes that intensification in Brazil could obviate the need

for further deforestation;>"’

and an ISU report presents similar findings for
Ghana and Central Kalimantan, Indonesia, as well as for Brazil.2"®2% But
intensification could also trigger unintended negative consequences: one
study explores the likely impact of higher yielding next-generation ‘super
palms’, concluding that increased revenues per hectare may drive further
deforestation in Indonesia and Malaysia, and drive soybean production from

temperate to tropical countries.'”

Otbhers are focusing on climate-smart agriculture*'" as a model that takes account
of responses to global warming as well as impacts on tropical ecosystems.?'?
One part of this response would be to better align crop choice on existing
agricultural lands with expected conditions.””> Another is to look at the link
between production and human nutrition: one study suggests measuring
people nourished per hectare, as well as tons of output.”™* The launch (by the
newly formed Global Alliance for Climate Smart Agriculture) of the Climate
Smart Agriculture Declaration at the UN Climate Summit in New York in
2014 indicates that there is considerable governmental, private sector and
civil society support®” for the approach.?’® However, concerns have also been
raised by some NGOs, and others,?"” on the grounds of potential inequity
(developing countries may be asked to shoulder some of the mitigation and
adaptation burden for which high emitting developed nations are largely
responsible), and a perceived lack of clarity on the meaning and scope of

the term.

Smallholder agriculture, fuelwood and
charcoal, and forest-dependent livelihoods

The Hosonuma study estimates that between 27—40% of tropical deforestation
(forest clearance and conversion) results from local and subsistence tropical
agriculture, in a range quite equally distributed across Latin America, Africa
and Asia. The study also reports that fuelwood collection and charcoal
production account for an estimated 31% of the separate forest degradation
(loss of some trees within a forest) category, largely in Africa. Livestock

grazing causes some 7% of degradation.?"

There is a voluminous literature on these topics, much of it based on detailed
assessments of local studies, with results varying as a function of the many
different factors at play. One overview focuses on the extent to which poverty
alleviation and forest conservation are and can be made convergent.?"” Several
studies cite a range of examples of where forest communities are and are not

acting as drivers of deforestation.??’
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Other research concludes that agriculture is the prime cause of household-

driven forest clearing,*'

while emphasizing the high dependence on
fuelwood and forest products within some communities.””? The extent of
reliance on forests (e.g. for non-timber forest products) has also been assessed,

with conclusions pointing to ever-changing dynamics.?*

The overall conclusions from research are perhaps twofold. The emissions
ascribed to local and subsistence agriculture (including livestock grazing),
and wood fuel collection and charcoal production are significant components
of overall tropical forest emissions. Equally, the underlying activities are at

present critical for the livelihoods of very many people.*

Identifying solutions to these drivers is challenging. They will need to
include the provision of incentives and support to local communities to
pursue agro-ecological approaches and increase smallholder yields and
market access; support for forest-dependent communities as they transition
to local, decentralized alternative sources of clean energy; and the rolling
out of schemes to substitute the use of fuelwood in rural homes with clean

stoves and heaters.??®

Mining, oil and gas extraction, roads and
other infrastructure and urban expansion

In aggregate, mining and other extraction (e.g. oil and gas), roads and other
infrastructure and urban expansion cause 27% of tropical deforestation:
drivers which seem less damaging when viewed singly (7%, 10% and 10%,

respectively), but which tend to manifest themselves in combination.?*
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Mining is particularly significant in Africa,’ but its impacts are also

seen elsewhere, as explored in one study of coal mining in Indonesia.?*®
[llegal gold mining contributes significantly to forest destruction in Latin
America.” Roads have a pervasively catalytic impact, often triggering both
forest degradation and deforestation in line with the ‘fish bone’ effect.?’
One study suggests that a large-scale global road-building zoning plan could
be developed, based on avoiding areas with high environmental values
and strategic road improvements for areas where agricultural development
could be promoted with relatively modest environmental costs.*' Another
neglected issue is the inter-connectedness of deforestation and degradation
drivers. For example, one recent study suggests that mining is triggering

reductions in the populations of great apes in Central Africa.**
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Illegal logging

lllegal logging has long been known as a key factor in deforestation and
degradation, with a range of studies reporting on its extent, causes and
consequences, including in Brazil,?’ Indonesia,** the Republic of Congo,**
Ghana,”® the DRC,*” Papua New Guinea,” Cameroon,” Peru,**
Malaysia,**' Mozambique,*** the Mekong and other parts of South-East
Asia.?” There is also extensive recent research on demand side drivers.**!
The causes, as shown in many of the studies, can often be traced upstream in
supply chains to consumers in wealthy countries, as is concluded in a recent

Chatham House report.*

FLEGT and the US Lacey Act

In response, both the European Union and the US have made considerable
investments of political, human and financial resources to address illegal
logging and the associated trade. The EU’s FLEGT (Forest Law Enforcement,
Governance and Trade) programme?*® was launched via the FLEGT Action
Plan in 2003, with a range of objectives, including measures to regulate
the trade in timber, public procurement processes and assistance to tropical

countries on reform of forest industry practices.

An important legislative outcome was the adoption of the EU Timber
Regulation (EU TR)* in 2013, which set out actions to prevent the import
of illegal timber products to the European Union, and to encourage demand
for timber from responsible sources. Countries exporting timber to the
EU have received support for compliance with the EU TR via FLEGT
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Voluntary Partnership Agreements (VPAs).**® Six countries (Cameroon,
Central African Republic, Ghana, Indonesia, Liberia, and Republic of
Congo) have signed VPAs, with another nine in negotiation with the EU. A
similar pathway has been followed in the US, through a 2008 amendment

to the US Lacey Act that prohibits importation of illegally harvested timber.

The impacts of these initiatives are inherently hard to assess,** partly as a
consequence of the multiplicity of timber sources and destinations, and other
forest industry complexities, and because both the EU TR and the Lacey
Act have come into force relatively recently. Nevertheless, they are clearly
beneficial. One study (for the Lacey Act) notes that China and Vietnam have
taken some steps to address illegal logging;*" another (published before the
adoption of the EU ETR) estimates that illegal logging has fallen during the
last decade by 50 per cent in Cameroon, by between 50 and 75 per cent in
the Brazilian Amazon, and by 75 per cent in Indonesia, while imports of
illegally sourced wood to seven consumer and processing countries studied

are down 30 per cent from their peak.>
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However, the translation of these advances into tropical forest emissions
reductions is less clear. The goals of both initiatives embrace the legalisation
of logging, as opposed to timber extraction prevention; and although
environmental protection is part of their intent, they primarily address issues

of social and economic equity in the utilisation of natural resources.

The several meanings of illegality

Until recently, illegal logging was principally seen as an agent of degradation:
but a new study by Forest Trends*? argues that illegal deforestation is also
a major driver of forest loss, concluding that of the 71% of all tropical
deforestation between 2000 and 2012 caused by commercial agriculture,
cited above, 49% was due to illegal conversion. Of this total, 24% was the
direct result of illegal agro-conversion for export markets.**?

These findings require some qualification, because of the elastic nature
of the illegal logging term. Up to now, perhaps the primary definition of
illegal logging has been employed to describe illegal practices related to the
harvesting, processing and trade in wood. Thus, the law may have been
broken at any point along the supply chain, for example: logging with an
illegally acquired license or in protected areas; harvesting over allowed
quotas; processing of logs without the necessary licenses; non-payment of

taxes; or exporting products without paying export duties.*

However, some studies and widely-cited data embrace ‘informal logging’
within the illegality definition: extractions undertaken by inhabitants of
tropical forest regions, often for their own use and survival, including for
burning as fuelwood rather than for timber purposes.?> On this basis, illegal/
informal logging accounts for as much as 50-80% of roundwood production
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in a number of African countries.”° This is clearly a quite different meaning

and challenge from the primary definition above.

The Forest Trends study adds a third meaning, through the redefinition of the
concept of illegality to embrace concession permits granted by governments
that subsequently have been deemed to be unlawful. This may be valid, but
the implication is that past illegal logging data will need to be rebased in

order to establish the underlying trend over a longer time frame.
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Legal logging

For logging as a whole (legal and illegal), the current mainstream assumption
(based on Hosonuma’s benchmark paper)®’ is that it accounts for ¢.52% of
forest degradation (exclusive of the logging that occurs via deforestation).
As a new overview notes, rates of timber extraction are accelerating, driven
by seemingly insatiable demand for tropical timber (see Box 1). A range of
other studies broadly confirm the high levels of damage and loss deriving
from logging operations (see Box 2). It can also be argued that forest losses
triggered by uncontrolled fires (which account for 9% of forest degradation)
should be partially attributed to logging, because the pathway to conversion
is widely observed to follow the logging-fires-conversion chain of events; if

logging is prevented, fires are less likely.

Box 1: The pervasiveness of logging in the tropics

‘Population growth and increased global affluence have led to a rising and almost
insatiable demand for tropical timber... In 2006, member nations of the International
Tropical Timber Organisation (ITTO) exported over 13 million m’ of tropical, non-
coniferous logs worth $US 2.1 billion, making a substantial contribution to the economies
of these nations. As a consequence, many of the world’s remaining tropical forests have
been through at least one cycle of logging, with only 19 of 106 (18%) tropical nations
reporting more primary than regenerating forest (mostly comprised of logged forest). ..
between 2000 and 2005 logging had approximately 15 times the geographic footprint
of forest clearance in humid tropical forests. Moreover, rates of timber extraction have
recently accelerated. For example, in Brazilian Amazonia, the area of forest disturbed
by fire and/or logging increased by 20% between 2000 and 2010, despite the fact
that deforestation simultaneously decreased by 46%. Logging intensities have been
particularly high across Southeast Asia, where forests are dominated by commercially
valuable dipterocarp tree species that enable timber extraction rates more than ten
times higher than in Africa or the Americas. Between 1990 and 2009 some 80% of
Malaysian Borneo was affected by previously undocumented, high-intensity logging or
clearing operations, with large areas being logged multiple times.’

Source: Malhi, Y., et al. 2014. Tropical Forests in the Anthropocene. Annual Review of Environment and
Resources, Vol. 39, pp125-159.
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Box 2: Results of logging in tropical forests

* Increased carbon emissions. Forest fragmentation has caused significant — and previously
unreported — carbon losses over the last decade: 599 million tons from the Amazon, and 69 million
tons from Brazil’s Atlantic forest. Globally, tropical forest fragmentation is estimated to release
200 million tonnes of carbon per year;**

* Reduced capacity for carbon storage. Forests that experienced both selective logging
and understory fires stored, on average, 40% less aboveground carbon than undisturbed

forests [Amazon];*’

* Logging as a precursor to deforestation. Analysis of a 203 million hectare area of the Brazilian
Amazon found that 16 per cent of selectively logged areas were deforested within one year of

logging, rising to 32 per cent after four years;**°

* Of the 6.6 million hectares deforested in several Indonesian jurisdictions (Kalimantan, Sumatra,
Papua, Sulawesi, and the Moluccas) between 2000 and 2010, 27% were found within logging

concessions;>""!

* In a large-scale study of primary forest cover loss in Indonesia between 2000 and 2010, almost all
clearing of primary forests occurred within degraded types, meaning logging preceded conversion

.262
processes;

* Disturbance of large tracts of forest. The impact of deforestation in the state of Mato Grosso
in the Brazilian Amazon has long been recognised, but it is noteworthy that selective logging
was responsible for disturbing 31 per cent of a 3 million hectare study area over a 13 year period
(1992-2004), greater than the fraction lost outright to deforestation (29 per cent);**?

» Acceleration of primary forest loss. From 2000 to 2010 almost 2% of the Democratic Republic
of Congo’s intact primary forests were degraded, for which fragmentation and selective logging

were the leading causes, a rate of change which is expected to double over the next decade;***

* Severe and previously undocumented degradation. Nearly 80% of the land surface of two
Malaysian provinces (Sabah and Sarawak) was impacted by previously undocumented, high-impact
logging or clearing operations from 1990 to 2009;%

* Unsustainable cutting cycles. ‘Peak timber’ may be on the horizon for the tropics, because the

standard cutting cycle of 30—40 years is too brief to allow the wood volume to regenerate;**

¢ Demand for luxury wood products. Ipé, ‘the new mahogany’ is being over-exploited in the
Brazilian Amazon in order to meet demand (often European and American) for high quality decking

and flooring.**’

» Selective logging drives biodiversity loss across the tropics. A synthesis of observations
from 48 studies conducted in already logged forests across the tropics identified logging and logging
intensity as the dominant driver of the loss of mammals, amphibians, butterflies, dung beetles,

and ants.?%®
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Defaunation

Defaunation denotes the loss of both species and populations of wild
animals, as well as local declines in abundance, in some cases leading to local
extinction (extirpation). A major overview of the global state of wild animal
populations by WWF estimates that abundance has been reduced by 52%

since 1970.%%°

The WWEF report follows in the wake of a surge of research findings that have
been published in peer-reviewed papers in the last few years (see Box 3). The
implications for tropical forests are large and seemingly little recognised. The
declines impair the ability of forests to renew themselves as the species lost
or reduced in number include the ‘unpaid agents’ of forest carbon storage,
the mammals and birds that play critical roles in tree pollination and seed
dispersal (see Section 3). These findings indicate that defaunation should
now be seen as a significant driver of forest degradation, underlining the
need for a redoubling of existing efforts, and new and ambitious policies and

actions to curb declines (see Section 8).

Box 3: Recent findings on defaunation

» Global declines. Populations of terrestrial vertebrates are declining by 25% on average, and of
invertebrates monitored globally, 67% show 45% mean abundance decline. As 70% of all animal
species live in tropical forests, these trends are potentially catastrophic;?”°

* African elephants. 18 tree species in a lowland rainforest in the DRC are elephant-dependent
for seed dispersal and renewal and are likely to go locally extinct as a consequence of the elephants
themselves being on the verge of extinction.””' Across central Africa, the population of forest
elephants is now less than 10% of its potential size and occupies less than 25% of its potential

range;*”? and in Samburu, Kenya, 8% of the elephant population were illegally killed for ivory

in 2011;*7

* Mammal declines in south-east Asia. Regional declines in most species have occurred largely
within the last 50 years, with hunting focusing on pigs, deer, monkeys, other arboreal mammals,
and porcupines and other rodents. Many mammalian dispersers of large seeds and understorey
browsers have been eliminated. Most of the hunting is now illegal, but law enforcement is
generally weak;?”

* Mammal declines and extinctions in fragmented forests. A study in Thailand found the
near-total loss of native small mammals within 5 years from 10 hectare fragments and within
25 years from 1-56 hectare fragments,””” while in a fragmented forest in Bolivia, 40% of large and
medium-sized mammals were observed to decline as a result of hunting;*"

* Ecological disruption from hunting in central African forests. ‘Humans have hunted wildlife
in Central Africa for millennia. Today, however, many species are being rapidly extirpated and sanctuaries for
wildlife are dwindling. Almost all Central Africa’s forests are now accessible to hunters. Drastic declines of large
mammals have been caused in the past 20 years by the commercial trade for meat or ivory...a growing body of
empirical data shows that trophic webs are significantly disrupted in the region, with knock-on effects for other

ecological functions, including seed dispersal and forest regeneration.”’”
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Next steps for further research

As noted at the beginning of this section, evidence from on-the-ground
analyses indicates that the drivers of deforestation and degradation are inter-
connected and dynamic. The triggers and pathways®”® leading to forest
damage and loss are multiple and hard to predict, and are themselves driven by
underlying causes, including population growth, lack of secure land tenure,
poverty, migration, land speculation, market trends, and weak governance

and regulation.?”

Given the complexities, it is unsurprising that various
studies have uncovered many catalysts and outcomes, including drugs as a
driver of deforestation,*" linkages between pulp plantations and the fashion
industry,®®' threats to great apes in Africa®® and tigers in Sumatra®® from
palm oil expansion, rising deforestation by small farmers in Brazil,?** forest-

related crime,” and the impact of civil war in the DRC.?*

These factors and variables indicate the need for a more holistic approach to
the analysis of the drivers of forest loss and damage, preferably at regional
or even local scales. This would complement the focus of many current
assessments, which tend to address a single commodity, such as palm oil

or soybean.

Photo
© Mattias Klum
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5 Responses to the plight

of tropical forests: an
introductory overview

The preceding sections have sought to lay out the growth of knowledge on

tropical forests, especially over the last decade. The advances that stand out

are several:

The burst of new science and spatial analysis which has greatly enhanced
our understanding of the physical state of tropical forests, and their role in
global ecological health and climatic regulation;

The findings from ecology and conservation biology which show that the
most precious asset of tropical forests — their ability to renew themselves
— 1s progressively weakened when ecological functioning is impaired
(e.g. through defaunation);

The research that demonstrates that the tropical forest ecosystem services
most highly-valued by humanity — the conversion of CO, into retained
carbon, and the provisioning of water supply (including through rainfall
generation) — are aligned with ecological functioning, pointing to both
degradation and deforestation as even more damaging actions than was
previously thought to be the case;

The work by economists and others that is illuminating our grasp of the
drivers of deforestation and degradation, especially the analyses of the
supply and demand aspects of commercial agriculture and its role as an
agent of tropical forest loss; and

The pressing need for further analyses on the drivers and causes of forest
loss and damage that recognise their inter-connectedness and variability

at regional and local levels.

The sections that follow shift the focus of the report to assessment of responses

- including analysis of the challenges that have been or are constraining

action, and the opportunities to achieve lasting and effective tropical forest

protection at scale. They also probe the extent to which current approaches

are calibrated with the research findings outlined earlier.
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5 RESPONSES TO THE PLIGHT OF TROPICAL FORESTS: AN INTRODUCTORY OVERVIEW

Section 6 sets the scene through an exploration of the emerging landscape-
scale approach. It seems clear to all involved in tropical forest protection that
achieving both short and long-term mitigation and ecosystem services goals
is dependent upon the formulation and implementation of measures at
large scale. Forest landscapes (whether defined as biomes or ecoregions, or
through alignment with jurisdictional boundaries) are increasingly seen as
the appropriate framing to allow for significant progress to be made, within

all of the responses reviewed below.

Sections 7-10 evaluate the range of initiatives and issues: REDD+; supply
chains; the Bonn Challenge and restoration; conservation; sustainable
forestry; new and recent international and regional initiatives, including the
New York Declaration on Forests, the UN Sustainable Development Goals,
and the Governors’ Climate and Forests Task Force (GCF); and the enabling
conditions that are necessary for the achievement of wise stewardship of

tropical forests.
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6 The landscape-scale approach

Summary points

* The tropical forest landscape-scale and jurisdictional approach has
great promise as a means to achieve significant mitigation, ecosystem

protection and sustainable development success;

* Quantified targets for the multiple objectives are essential as a means

to avoid the fulfilment of one goal at the expense of another;

* Projects will continue to play a critical role, and should benefit from

inclusion within jurisdictional frameworks.

Introduction

Before the advent of REDD+, tropical forest protection was implemented
principally through two interventions: protected areas, and small-scale
projects. The former concentrated on conservation, financed by tropical
countries themselves or international donors or a combination of the two.
The project-based model tended to be focused on broader objectives: some
were conservation-oriented, but the majority sought to achieve gains and
improvements in the livelihoods of communities, generating revenues from
the sale of agricultural and forestry products as well as obtaining support

through overseas development assistance (ODA) programmes.

In the early 1990s, spurred by rising concerns over climate change, some
ODA began to support climate mitigation alongside sustainable development
and conservation within projects; and by the end of that decade, some
projects were able to align with the requirements of the Kyoto Protocol’s
Clean Development Mechanism (CDM), which included provision for
afforestation (tree planting on land with existing tree cover) and reforestation
(tree planting on previously deforested or other non-forest lands). The arrival
of REDD+ increased support for projects, and encouraged their creation

and management by private sector developers as well as government, civil
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society and community actors. By contrast, protected areas have largely
remained outside of REDD+.

Recent years have seen two further developments: the drive for action at large
scale, and for a more integrated ‘tropical land sector’ within both REDD+
and the broader AFOLU (agriculture, forestry and land-use) framework.?*72%
These developments are in part a recognition of the dual need to protect
forests and to catalyse a shift toward more sustainable agriculture and forestry

across the tropics.

As a result, the jurisdictional concept (the definition of an area according to
legal and administrative boundaries, from national to state and local) and the
related landscape-scale (or sustainable forest landscapes) model are increasingly
framing the thinking behind forest and other land use initiatives, particularly
amongst multilateral and bilateral funds, institutions and agencies. Such
approaches aim to encourage the development of a land-use strategy for a
large area, where boundaries are agreed and activities fostered and encouraged
in the furtherance of the multiple objectives of REDD+ and other forest
management approaches. The landscape-scale approach is inherent in the
vision of the World Banks BioCarbon Fund Initiative for Sustainable Forest
Landscapes (ISFL), the Bonn Challenge on forest restoration, and the New
York Declaration on Forests; and to a large extent it is informing thinking

and decision-making in the supply chain context.

Jurisdictional and project-based models

In principle, the jurisdictional model introduces much-needed simplicity (for
example on reference levels, additionality, leakage, and MRV requirements)
and lowers transaction costs. Set against this, from the viewpoint of some
private sector, civil society and community actors, the jurisdictional model
might have some negative consequences: centralised procurement and
disbursement processes have the potential to disadvantage small projects,
stifle innovation, and lead to disempowerment at the local level. Such
tensions between at-scale or top-down approaches (that impose relatively
coarse-grained rules), and bottom-up solutions (that are less coherent in the
collective sense, but more adapted to local conditions) are familiar from

other areas of economic activity.

However, the jurisdictional and project approaches do not need to be
mutually exclusive. Much work has been done to outline how projects might
be nested within jurisdictional frameworks. Nesting is also seen as a way of
capitalising on the known advantages of projects (principally their often
more rapid development and entry into the implementation phase) whilst

maintaining overall jurisdictional coherence.?®
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Landscape-scale tropical forest management:
challenges and opportunities

While some tropical forest landscapes remain dominated by extensive
primary or secondary forests, others have been partially developed,
comprising a mosaic of commercial and smallholder agriculture, settlements
and industrial facilities, roads and other infrastructure; all within or alongside

the remaining forests.

From the development perspective, landscape goals are likely to focus on
shifting the balance of activities away from destructive to more sustainable
practices; for example, climate-smart agriculture, and agroforestry and the
suite of sustainable forest management models instead of indiscriminate
logging or clearcutting. Multipurpose forest management is the policy label often

associated with such landscape strategies.

The need to provide support for this shift is recognised within REDD+,
which deems a range of agricultural and forestry interventions as allowable
(usually in the reducing emissions from deforestation category), so long as an
emissions reduction outcome can be substantiated, in accordance with agreed
baselines and monitoring, reporting and verification rules. The intended
result 1s a forest landscape where, over time, emissions from forestry and

agriculture decline, without negative impacts on livelihoods and prosperity.

The goal of securing full protection for forests to secure maximum mitigation
and other ecosystem benefits is of course an intrinsic part of the sustainable
development agenda, but requires a very particular focus. In REDD+
terminology, the relevant interventions principally fall under the conservation

and enhancement of forest carbon stocks headings.

Tensions between landscape-scale objectives

This state of play is the backdrop to the assessment of effective interventions:
the extent to which the range of priorities can be accommodated within
the same forest landscape is a central question (for all of the policy responses

reviewed in this section). Yet it is rarely**’

posed outside of the peer-reviewed
literature, where ‘land sharing’ or ‘land sparing’ is much analysed.?' The risks
are clear: Sustainable development deemed to be sustainable, but which leads
to forest conversion or degradation could undermine climate and ecosystem
objectives: while an exclusive focus on mitigation and ecosystem protection
without regard to the development needs and aspirations of communities
will produce negative consequences in the other direction. There is also a
need to ensure that conservation objectives (which can be distinct from those

for mitigation and ecosystem protection) are reflected in decision-making.*?
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These challenges point to the need for national, regional and local land-
use planning strategies that seek to account for all requirements, far simpler
in theory than in practice. Pragmatism indicates that full forest protection
is much more likely to be the loser than the winner in the allocation of
lands. ‘Sustainable development’ alternatives can generate income from the
sale of food, wood and other materials, alongside payment for emissions
reductions — the attractive ‘mixed revenue streams’ sought by some donors
and investors. By contrast, the potential revenue to be derived from forest
protection is much more limited — unless and until payments are available for

carbon retained, emissions avoided, and the provision of ecosystem services.

The role of quantified targets

One way forward is to embed quantified targets into sustainable forest
landscape planning. These could include accounting for forest carbon stock
maintenance (including additions from sequestration), and the range of water
and other ecosystem services deliverables, alongside goals for agricultural and
forestry outputs, and incomes and employment. Existing and proposed land-
uses could then be assessed in the light of planned objectives. It may also be
the case that the emerging ‘landscape labelling’ approach could provide a

framework for embedding targets within outputs.*”

Aligning REDD+, supply chains and restoration
within landscape-scale action

Another landscape-scale priority relates to the recent commitments from
several major companies (on the demand and the supply sides) to align their
production or purchase of agricultural commodities in ways that reduce
deforestation (see Section 8). The extent to which there could or should
be synergies between REDD+ and such supply chain pledges is a live issue.
A recent PwC report makes the case for large-scale collaboration, noting
that a survey of REDD+ and Consumer Goods Forum members found
unanimous support for much closer ties between the two communities.**
This outlook is also implicit in the publicly available materials provided by
the BioCarbon Initiative for Sustainable Forest Landscapes (ISFL).*” At the
minimum, coordination would seem desirable, given the need for coherence
in tropical forest policy; and there is also a case for harmonisation at the
implementation level (e.g. for carbon stock assessments). That is also the case

for the Bonn Challenge and restoration.

In principle, tropical forest finance could be aligned with the landscape-scale
approach as a means of funding multiple objectives: avoided deforestation;

avoided degradation; sequestration (enhancement of forest carbon stocks);
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conservation (of carbon, biodiversity, and ecosystem services); climate-smart
agriculture; other low-emissions rural development (LED-R); and poverty
alleviation and improved livelihoods. These objectives could also be aligned
with supply chain demand, and with restoration goals. The aim would be to
draw on advances already made in relevant areas of forest management. In
practice this would mean adoption of several R EDD+ elements (e.g. mitigation
accounting, safeguards) as the basis for planning and implementation. The
idealised model for forest finance in a targeted tropical forest landscape could
therefore include:

* An overall REDD+ framework applying across the area, utilising the
jurisdictional model for mitigation accounting (including accommodation
of individual projects through the nested concept);

* Full adherence to REDD+ safeguards with respect to communities living
in the landscape, and environmental and ecological land-use criteria;

* Overall legal responsibility, land-use planning and governance to reside
with in-country institutions that have already received REDD+ readiness
or other support for capacity building;

 Preferential supply chain sourcing from climate-smart agriculture and
forestry (e.g. from certified plantations), on the basis of REDD+ quality
assured and deforestation-free supply;

* The involvement of the conservation and restoration sectors in the
management of existing and recovering forests in the landscape;

* Other LED development activity, perhaps set in the context of a national
or regional green economy strategy;

* Payments for Performance (PFP) disbursed to producers of agricultural
and forestry products, other LED outputs, and managers of conserved and
recovering forests; and

* Donor country financing (including ‘Phase 3> PFP at the national or
regional government level for meeting REDD+ targets), via the range
of multilateral and bilateral Funds (e.g. the Biocarbon Fund Initiative for
Sustainable Forest Landscapes — ISFL, and the Green Climate Fund).

This is a more ambitious vision for forest finance than was originally
envisaged; and arguably more robust than a focus on avoided deforestation
alone. The jurisdictional model has the potential to simplify and lower
transactional costs for emissions reductions and sequestration gains. From
the supply chain and restoration perspectives, the model implies additional
savings and diminution of risk because of the utilisation of REDD+ technical
capital (e.g. for MRV). The alternative for those sectors (investment in the

development of parallel systems and processes) is much more costly.

From the donor country perspective, the case for provision of finance is

enhanced by private sector sourcing from the landscape, in effect a form of
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co-financing or public-private sector partnership in pursuit of sustainable

development objectives.

The performance payments would be channelled into arange of interventions,
including emissions reductions achieved through a shift to climate-smart
agriculture and forestry, protection and improvement of water and other
ecosystem services, and mitigation secured by forest conservation and

restoration activities.

For tropical countries, the model provides a pathway toward a low emissions
economy in ways that could increase prosperity and growth, without
undermining sovereignty. In essence the model seeks the convergence
of development and climate goals in the rural context, with overseas
development assistance as an enabling factor. In principle, the contributions
of the range of actors outlined above could help tropical forest governments
to increase further their domestic efforts to manage their forests sustainably.
This could occur through policy, regulation, increased investment of
domestic resources and, for example, shifting the focus of agricultural policy

to more sustainable practices.

The investment capital challenge in the
landscape context

This exploration of an idealised landscape-scale model has so far largely
looked at what might be termed the profit and loss account; the financing
of operations for the production and sale of agricultural and forestry
commodities, and other low-emissions development outputs, as well as
public goods derived from emissions reductions, sequestration gains, and
ecosystem protection. However, substantial upfront and on-going capital

investment 1s also required.

Increased domestic investment in landscape-scale forest management,
including protection and restoration, would have a fiscal impact for tropical
country governments. Existing domestic and international public-sector
funding streams are unlikely to be able to meet the challenge. The implication
is that international and domestic public funds will need to be structured so
as to leverage significant private finance, including from capital markets, the

agriculture supply chain and local private actors.
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Next steps

While the landscape-scale and jurisdictional approaches hold considerable
promise, these propositions are still in an embryonic and largely untested
phase.?”® In addition, their development requires agreement and coordination
between many stakeholders, implying that lead times from conception to

implementation may be considerable.

These caveats point to the wisdom of continuing support and encouragement
for the project-based model. A recent report estimates that, in aggregate,
some 400 REDD+ avoided deforestation projects cover almost 20 million
hectares, the equivalent of the forest area of Malaysia.?”” While this is far
short of the scale required to sharply reduce emissions from deforestation
and degradation it is also a meaningful contribution, reflecting an enormous
amount of individual and collective endeavour. And, when circumstances
are favourable, project scale initiatives can demonstrate results relatively
rapidly. These factors highlight the advantage, where possible, of nesting
projects within jurisdictional frameworks. In some instances, project
co-ordination and expansion could prove to be an effective early step toward

a landscape-scale approach.

Choachi, Colombia. Photo: Carolina Figueroa
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Summary points

* More progress has been made to date than is generally recognised,
particularly on the supply-side, through the development of REDD+
technical capital and capacity building;

* A target-based, landscape-scale and jurisdictional approach could

deliver effective outcomes that meet REDD+ objectives;

* Synergies between REDD+, supply chains and restoration could

improve outcomes and catalyse greater finance flows;

» Advances on these issues will not be sufficient without a significant
(and long-term) increase in the REDD+ finance provided by donor
countries and continuing improvements in the enabling environments

of rainforest countries;

* The potential contributions of a range of mechanisms and instruments
that seek to stimulate demand should be evaluated, recognising
that the overall financing strategy will need to be a composite of
approaches, within which leveraging private as well as public sector
funds will be a priority.

Introduction

REDD+ is a response®® to the under-valuation of tropical forests: it is ‘an
effort to create a financial value for the carbon stored in forests, offering incentives for
developing countries to reduce emissions from forested lands and invest in low-carbon
paths to sustainable development.”*”” Originally conceived of as a means to
incentivise reductions in emissions from tropical deforestation,’” REDD+
(since 2010) now comprises five goals: ‘reducing emissions from deforestation and
forest degradation and the role of conservation, sustainable management of forests and

enhancement of forest carbon stocks in developing countries.”>"!
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The broadening of the mandate has created the potential for REDD+ to
contribute to climate change mitigation, achieve sustainable development
through low-carbon pathways, and alleviate poverty, whilst also conserving

302 This in turn has

biodiversity and sustaining vital ecosystem services.
fostered several new ideas, including the jurisdictional model and the
sustainable forest landscapes concept, which have spurred the creation of
new multilateral Funds that seek to harness the innovations as routes for

achieving REDD+ objectives at scale.

Other significant new responses to the tropical forests challenge have taken
place in parallel that affect the positioning of REDD+. The most notable
are the Bonn Challenge and subsequent commitments to restore degraded
tropical forest landscapes, and efforts by the private sector to achieve zero-
net deforestation in agricultural supply chains that source from tropical
regions. The extent to which there is or should be synergy between these

developments and REDD+ is an on-going aspect of discussions.

A further element is the progress made on building the competency of
REDD+. The rules, guidelines and toolkits for monitoring, reporting
and verification (MRV) and for social and environmental safeguards are
now largely in place. At the same time, the governance capacity of many
in-country institutions has been strengthened, via the REDD+ readiness
programmes of the Forest Carbon Partnership Facility (FCPF) and
UN-REDD.

But perhaps the greatest increase in optimism has come as a result of Brazil’s
success in reducing deforestation by 70% between 2001-2011, although the
rate has increased since then.’” While the Brazilian success story is not
directly attributable to the impetus generated by REDD+, the outcome does
show the demonstrable success at scale which had previously been lacking;
and what is achievable in a context of strong political will, institutional

reform and public and international support.

These factors are grounds for a positive outlook: many of the components
are now in place to realise the REDD+ vision. However, three significant
hurdles remain. The first is the continuing struggle to finance REDD+,

a challenge that embraces the mechanisms and instruments as well as
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mobilisation of sufficient funds to drive large-scale action. The second is the
need for donor and tropical forest countries alike to renew their ambition
and will to implement REDD+, particularly in the light of the findings
from science outlined in Sections 1-3. The third is the often neglected
issue of responses to demand-side challenges. While many of the proposed
solutions outlined below hold much promise, unless there are provisions
for stimulating demand for payments for performance, overall progress may
well continue to be constrained.

The development of REDD+ to date

When the 21st Conference of the Parties to the UNFCCC is convened in
late 2015 in Paris, REDD+ will have been in development for 10 years,
and, for many, the rate of progress has been much slower than originally
envisaged. However, given that this is the first ever attempt to internalise
the value of tropical forests within the global economy, it can be argued that

early expectations were unduly optimistic.

The technical capital of REDD+

Formal milestones®* (see Figure 1) in the multilateral context include: the
Bali Action Plan (2007); the framing of national forest monitoring systems
(Copenhagen, 2009); definition of REDD+ activities, a framework for
REDD+ readiness and the creation of agreed social and environmental
safeguards (Cancun, 2010); key agreements on REDD+ finance, baselines,
and safeguard information systems (Durban, 2011); progress on non-market
approaches and co-benefits (Doha, 2012); and key decisions on monitoring
systems, baseline assessments, monitoring, reporting and verification rules
(MRV), and adoption of the elements of REDD+ required for results-based
financing eligibility (the Warsaw Framework, 2013).

The milestones in this timeline represent significant progress — particularly
the development of toolkits for monitoring, reporting and verification. These
constitute the technical capital of REDD+, but because the processes have

been incremental, their value tends to be overlooked or under-estimated.
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Figure 1: The REDD+ timeline

2005

2006

2007

2008

2009

2010

2011

2012

2013

COP11 (Montreal): Papua New Guinea & Cost Rica ask for a new agenda item called
“Reducing Emissions from deforestation” Launch of a two-year process

COP12 (Nairobi): Agreement on a second workshop

&——>» SBSTAZ26: Consideration of workshop reports & draft decision

’ COP13 (Bali): Bali Action Plan: Non-Annex I Parties to undertake measurable, reportable
& verifiable NAMAs; REDD+ activities introduced; guidance on demonstration activities

COP14 (Poznan): Paving the way for COP15...

&——> SBSTA29: Expert meeting on reference emission levels; draft decision for COP15

COP15 (Copenhagen): Methodological guidance on REDD+ activities, including: national
forest monitoring systems required to estimate GHGs from forestry activities

COP16 (Cancun): Cancun Agreements: guidance on implementation of REDD+ activities,
including: national forest monitoring systems required to monitor and report on
REDD+ activities

COP17 (Durban): Guidance on forest reference emission levels and forest reference levels for
REDD+ activities and on systems for providing information on REDD+ safeguards

COP18 (Doha): Work Prog/ on results base finance under the COP to be resumed at
COP19 / Coordination of support SBSTA/SBI / initiation of work on non-market approaches
and methodological guidance for non-C benefits

COP19 (Warsaw): Warsaw Framework: Guidance completed for FRELs/FRLs, and
NEMS; more guidance on SIS and MRV and Drivers / Provisions for result-base finance and
coordination of support

Source: Sanz-Sanchez, M.J. 2014. Presentation to the Congo Basin Forest Partnership meeting, Brazzaville, October.*"”

REDD+ Provisions, Rules and Modalities provided through decisions
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The Three Phases of REDD+

As originally framed, REDD+ is designed in three phases. In Phase 1,
a national REDD+ strategy is developed, supported by readiness grants
(e.g. from FCPF or UN-REDD); Phase 2 sees the implementation of
strategy, also supported by grants or other financial support for capability
building, and enabling policies and measures (including some payments
for emission reductions measured by proxies); in Phase 3, implementation
continues, in some cases as a component of national (or state-based) low-
carbon development strategies. This last phase is also envisaged as the point
in the process at which REDD+ becomes fully operational, including the
release of payments for performance (PFP).”’® These phases need not be
sequential, or mutually exclusive, and a country may be in multiple phases

at the same time.

Phase 1 is underway in most countries, with work largely focusing on
strengthening forest protection capacity, driven by joint donor-government
R EDD+ readiness strategies, which draw on the already provided or pledged
REDD+ driven multilateral and bilateral assistance that has contributed®”’
or is likely to contribute to lower deforestation pathways in a number of

countries, including Brazil, Guyana, Colombia, Peru and Liberia.’"

While there is evidence of progress on REDD+ readiness in some countries,*”’

factors which continue to impede progress include: lack of funding, human
resources and experience within forestry and other relevant government
ministries (e.g. for land-use planning and remote sensing analysis); inadequate
legal systems; and lack of transparency and accountability. Governments in
both developed and developing countries have found that these challenges

are frequently under-estimated.’"’

Some countries are moving through Phase 2 in terms of strategy
implementation (with less progress reported to date on the payments
component), as indicated by analyses of funding allocations: 61% of donor
government funding is currently channelled into readiness activities (in

80 countries).

! of Phase 3 mechanisms has been

While work on the framing and design”
carried out, approval, adoption, and implementation still largely lie in the
future, in part because required levels of readiness have yet to be achieved
in many countries.””® From the recipient perspective, however, the delay
in the rollout of PFP is often attributed to donor country reluctance. The
challenges to implementing payments for performance are explored below,

under the heading Key strategy and management challenges.

REDD+ is also achieving some success on another key front, which is hard

to quantify: the acceptance and adoption of REDD+ at the local level.’"

Recent reporting from the Brazilian Amazon,’" Colombia,’"> Tanzania,’'
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Kenya,”" Nicaragua,’® and Indonesia’™***°

suggests that some communities
are embracing REDD+, for a range of reasons, above and beyond income
derived from carbon finance. A range of benefits that enhance livelihoods
are playing a part, including employment and the provision of education and

healthcare within forest protection projects.

Progress on adoption is almost certainly a function of another area where
REDD+ has made significant progress: the development and agreement of
safeguards for indigenous communities within the Cancun Agreements.*
These advances may also indirectly have played a part in stimulating the
observed (but modest) increase in private sector purchases of REDD+ credits
on the voluntary market, largely for corporate responsibility and climate

leadership reasons.?*?

Jurisdictional and nested REDD+

The JNRI (Jurisdictional and Nested REDD+ Initiative) was announced by
the Voluntary Carbon Standard (VCS) in Cancun in 2010.7*> The aim was
to enable jurisdiction-wide emissions reductions accounting, and to ensure
that carbon credits issued to ‘nested’ projects are recognised by jurisdictional
authorities (whether national or sub-national).”** The VCS published JNR
requirements in 2012, with components on leakage and non-permanence

following in 2013 and 2014.

JNR hassteadily gained recognition and support, notably from the Governors’
Climate and Forests Task Force (GCF) and The Nature Conservancy
(TNC), and efforts are on-going to include Jurisdictional REDD+ Offsets
within the California carbon market.’” A recent report on lessons from
Jurisdictional REDD+ and LED (low emissions development) provides
valuable analysis of progress to date in eight jurisdictions, noting that all the
programmes studied are at early stages, and are engaging with a wide range
of challenges.”* The lesson appears to be that the JNR model is unlikely to

prove homogenous but that it can produce positive outcomes for forests.

Key strategy and management challenges

In the early REDD+ phase, the financing requirement was seen by some
as the leading priority. More recently, attention has also begun to focus on
strategy and management issues, catalysed by the expansion of REDD+
objectives and the accompanying development of jurisdictional and
landscape-scale concepts. As noted in the New Climate Economy report,
these new factors are driving the rise of a ‘produce and protect’ perspective,”’
in which shifts to sustainable agriculture and low-emissions development are

prioritised alongside forest conservation. Robust and soundly-based strategic
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and management planning will be essential if these multiple goals are to

be achieved.

The focus on strategy and management is likely to intensify further as the
new findings from tropical forest science and analysis become more widely
recognised. As well as produce and protect, REDD+ will also need to address
emissions from degradation, the potential for CO, sequestration, and the
importance of protecting and enhancing water services, all at the landscape-

scale. Several challenges emerge from this context, as explored below.

REDD+ and key tropical forests

REDD+ has developed to date without a specific list or registry of tropical
forests that are urgently in need of protection. It may be that the absence of
such a list 1s a function of UNFCCC requirements for a generic system that
identifies provable risk of forest loss (e.g. through the additionality, leakage,
permanence and baseline reference levels concepts). In that context, provability
is of greater significance than geographical factors. It is also likely that the
broad focus on the three basins — Amazon, West and Central Africa, and

South-East Asia — has been deemed sufficient from the strategic perspective.

Oceans West Papua. Aerial view of the Wayag Islands, located ten kilometres north of the equator and equally unique below and
above water. Photo © Mattias Klum
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The new outlook on mitigation and ecosystem services — especially when
allied to the landscape-scale and jurisdictional frameworks — suggests that
greater recognition of the specific characteristics of particular forests would
now be beneficial. This is of particular relevance for intact (primary) forests,
and already logged forests with the potential for recovery. A model can be
envisaged that identifies and quantifies a range of specifics at the landscape-
scale. These might include location, extent, carbon stocks, water and other
ecosystem services, deforestation and degradation rates, past forest history
and prospects for recovery, presence and distribution of indigenous forest
communities and other inhabitants, drivers of forest loss and damage, and

broader socio-economic and political factors.

Such a model could serve several purposes, including: greater visibility on
the state of particular forests, and consequent prioritisation of actions; better
understanding of the interplay of carbon and ecosystem services in specific
contexts; and as a tool to develop management and protection plans (e.g. for
the maintenance of high carbon stock forests). This last could go some way
to redress one of the perceived weaknesses of the current REDD+ approach
— the tendency for action to be catalysed at the point of deforestation risk

(‘the forest frontier’), rather than earlier in the process.

Identification of key tropical forests at the landscape-scale could also be
valuable in the context of developing mitigation milestones. Each landscape
might be a quantified unit in CO, terms, enabling local, regional, national
and global REDD+ strategies to create targets with respect to deforestation,
degradation and sequestration that would be traceable to particular areas

of forest.

High carbon stock forests, protected areas and forests managed

by indigenous communities

A core precept of REDD+ is that actions to protect forests need to be in
response to proven threats, and additional: that is, they do not replicate
actions that are already being undertaken. The additionality’*® concept has
clear strengths but there are areas of concern where admissibility within
REDD+ may, in practice, be constrained: forests in countries with low
deforestation rates; formally designated protected areas and forests managed

by indigenous communities; and forests with high carbon stocks.

For low deforestation countries, the way forward might be to begin to address
the forest degradation challenge, in addition to supporting the consolidation
of a development pathway that maintains low deforestation over time. Given
what is now known about emissions from this source, continuing treatment
of degradation as being of limited importance seems unwise. Factoring
degradation into reference levels would bring a number of currently excluded

countries into the fold. Such a move could be contentious, because data on
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degradation rates are widely seen as unreliable. However, new studies’’
utilising radar, lidar and optical instrumentation increasingly show that
degradation can be measured. Perhaps a first step is to establish the overall

state of knowledge on emissions from degradation on a geographical basis.

For formally designated protected areas (PAs), the constraints on entry into
REDD+ may be a function of perception. In principle, deforestation and
degradation in protected areas can and should be included within baselines.
Equally, there is no explicit exclusion of protected areas within the current
REDD+ framework. One recent study notes that views on inclusion or
exclusion strongly vary, indicating that a lack of consensus may be the most

significant barrier.”"

A factor that may be influencing perspectives relates to current PA financing.
Many already receive national and international funding) from channels
outside of REDD+, which perhaps leads to an assumption that protected
areas are secure and thus do not qualify for additional capacity building and
Payments for Performance via REDD+. In practice, however, inadequate
resourcing is commonly reported. This implies the need for assessment on
a case-by-case basis. If deforestation and degradation are already occurring
within PAs, or if threats can be proven, then the argument that they should
be brought within the REDD+ fold gains strength.

Similar issues play out with respect to forests managed by indigenous
communities. Several recent reports make the case for the forest protection
gains of this approach, arguing that further significant advances in carbon
and ecosystem maintenance could be achieved if resolution of tenure issues

and greater finance flows were to be expedited.’

This still leaves some high-carbon stock forests outside of the REDD+
framework, where both deforestation and degradation rates are low. Despite
the inherent difficulties, consideration will perhaps need to be given to
financial mechanisms that recognise the importance of the maintenance of

existing forest carbon stocks, regardless of reference levels.

Supporting effective REDD+ management models
and approaches

Three management models appear to hold the most promise: protected
areas; forests managed by indigenous communities; and projects run by
private sector managers in partnership with governments, communities
and civil society organisations. However, they are not at all homogenous:
community management approaches in Mexico are different from those
found in the Amazon Basin or South-east Asia; protected areas are on a
spectrum from full governmental control through to those run under private

management; and the partnership model is similarly varied. A valuable next
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step would be to absorb (and replicate) the lessons from innovative land-use
designations and instruments that are beginning to achieve results, such as
Mexico’s community forest management laws?? and Indonesia’s Ecosystem

Restoration Concessions.>*

Synergies between REDD+, supply chains,
and restoration

The potential synergies between REDD+, supply chains, and restoration
constitute another area requiring careful strategic planning and management.
Success in this context is likely to be dependent on the development of
a credible and operational system for PFP, much more capacity building
via existing REDD++ readiness programmes, and incentives for sustainably

produced agricultural commodities.

Payments for Performance (PFP)

PFP (sometimes referred to as results-based financing, RBF) has long been
envisaged as a component of Phase 3 of REDD. The 2013 Warsaw
Framework includes agreement that donor countries should scale-up PFP as

a key priority.

There are many challenges to overcome in implementing PFP, with the risk
of double-counting as a leading concern for some donors, because of the
difficulty of attribution of outcomes, where REDD+ readiness finance and
PFP are being disbursed in parallel. Here we focus on a different perspective:
the extent to which there should be a weighting of PFP toward those activities
that generate the highest levels of mitigation.

As noted above, mitigation achieved from full (non-extractive) forest
protection carries a handicap relative to emissions reductions achieved from
sustainable agriculture and forestry, which derive a portion of their revenues
from the sale of physical products. In general, the most extractive practices

produce the least amount of mitigation, and vice versa.

Concomitantly, high levels of extraction generate the most revenues from
sales of physical products (e.g. timber, agricultural commodities), and again,
vice versa. In this context, non-extractive forest mitigation is also quite
different from renewable energy, where the sale of electricity generated
by solar, wind or hydro generates revenues and also achieves emissions
reductions. One option might be to develop a PFP weighting that takes the
range of revenue streams into account. PFPs deriving all of their revenues
from sales of CO, mitigated could receive additional donor support as a

means to level the playing field.
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Resolving definitional challenges

As explored in Section 7, a number of definitional challenges constrain
action on REDD+. These include a lack of clarity over the definition and
probability of deforestation, and the absence of a clear working definition
of degradation and its different states. It can also be argued that there would
be benefit in having a definition of recovering forests that recognises the
additionality of CO, sequestration as a result of appropriate management
practices. It may be that the route forward on these issues is forest-specific
rather than generic, although even attempting to quantify these factors

within landscape-scale strategies could prove fruitful.

Financing options for REDD+

Introduction

There is broad consensus that current REDD+ finance flows (see Box 4)
are far below the levels required to significantly reduce emissions from
tropical deforestation and degradation. The multilateral and bilateral fast-
start finance (FSF) commitments made by donor countries in 2009 have
had some impact, but do not compensate for the absence of significant forest

carbon credit purchasing through compliance and voluntary markets.

The FSF flows have largely been applied to capacity building (REDD+
readiness) in tropical countries, an essential but insufficient step. For most
countries, the achievement of emissions reductions still lies in the future: the
Phase 3 activities that implement changes in forest management that reduce
deforestation and degradation. Those activities depend to a large degree on

Payments for Performance, for which much larger sums are required.

Putting a scale to these sums is inordinately difficult, but the New Climate
Economy™* report suggested that donor countries should aim to provide
US$5 billion of REDD+ finance per annum (the amount recommended by
the 2006 Stern Review).”> Another approach, purely for illustrative purposes,
suggests that this could be an under-estimate. A rudimentary calculation,**
on the basis of a price of US$5 per ton of CO,, puts the cost of the 50%
reduction in the emissions summarised earlier (see Grace et al and Houghton,
Table 3, Section 2) in a range of US$18 - 20 billion a year, not so dissimilar
to the estimate provided in The Eliasch Review (US$11 — 19 billion per
year).” Perhaps the key point is that while robust estimates remain elusive,
and inevitably gloss over the complexities of REDD+ economics, there is a
very significant gap between the available and required levels of funding. As
the NCE notes, even US$5 billion a year is ‘at least a doubling of current annual
financing of REDD+."%
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Many proposals for bridging the funding gap have been made (see below),
some linked to the likely shortfall between current INDCs (Intended
Nationally Determined Contributions) and the emissions reductions required
to limit global average temperature rise to 2°C in 2030. An assumption
underpinning this thinking is that the cost of tropical forest mitigation is
considerably lower than for many components of the fossil fuel challenge,
and therefore determined and large-scale actions to protect forests could play
a vital role during the period of transition to a low carbon economy. From

this viewpoint, adequate levels of REDD+ finance are even more critical.

These are compelling arguments, but they have not yet catalysed significantly
greater funding flows. While some of the impediments are a function of
external macro-economic conditions (e.g. constraints on public sector
tinancing deriving from the 2007-2008 financial crisis), other causes of the
funding gap are perhaps a function of two issues: the early history of supply
side difficulties, and weak demand for REDD+ forest credits. Both seem
to be contributory to a lack of resolve, confidence and ambition within the

donor community.

Recognition of supply-side progress

Perhaps one of the principal shortcomings of REDD+ to date is that, at
inception, supply side issues were neglected, on the presumption that the key
problem was provision of finance. The enabling conditions on this front are
now far more favourable, as a result of the development of REDD+ technical
capital and the investments in REDD+ readiness. While in absolute terms
there is still a serious shortage of absorption capacity, REDD+ is closer to
‘investment-grade’ status than at any previous point in its history. However,
it may be the case that awareness of supply-side progress has not yet
been fully absorbed on the demand-side — amongst investors as well as

donor countries.

Measures to stimulate demand

Considerable progress has been made in recent years on the development
of an array of mechanisms and instruments that aim to channel REDD+
finance into forest protection. Many hold promise — but as components of
a composite response, not as silver bullet solutions. The challenge now is to
assess how the range of models, products and approaches can be configured,
much as has been done with some success in the renewables sector. However,
REDD+ finance mechanisms and instruments can only be successfully
activated if there is sufficient demand; and without appropriately scaled
incentives (e.g. through subsidy schemes and regulatory measures), demand
will not materialise, and overall progress will continue to fall far short of
REDD+ objectives.
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Resolve, confidence, and ambition

The science outlined in Sections 1-3 points very clearly toward the need
for donor and tropical countries alike to renew their ambition and will to
implement REDD, if the tropical forest contribution to climate mitigation
is to be achieved. Given the scale of the finance shortfall outlined above, it
seems unlikely that progress can match climate imperatives without a gear-
change in outlook. If available finance needs to at least double, this implies
that instead of hundreds of millions of dollars, billions are required; plans
for forest protection should be framed at many tens of millions of hectares;
and mitigation goals should aim to reduce emissions by billions of tons of
CO, per year, not tens of millions. Yet, at present, much REDD+ strategic
thinking seems to avoid the need to address the challenge at a scale sufficient
to make a real difference. This is in marked contrast to actions in some
countries that seek to catalyse a radical shift to renewables, for example the

transformation of the solar industry in Germany, California, and Australia.

Supply side progress

The optimism of the early REDD years was based on an assumption that
money — flowing in large quantities from rapidly expanding carbon markets,
through a single global treaty mechanism — could go a long way to solve
the tropical forests component of the climate challenge. Both are yet to
materialise. With hindsight, it is also likely that a number of other challenges

contributed to slower progress than expected.

In its original guise, REDD was largely reliant on a project-based model,
leading to concerns that economies of scale might not be achievable, and
triggering concerns over funding efficiency and effectiveness. The factors
that constrained REDD financing in the early phase included: the embryonic
state of REDD technical capital (especially for MRV — the monitoring,
reporting and verification rules and guidelines); inadequate safeguards and
other enabling conditions; the absence of significant interest and involvement
by companies in key supply chains; low confidence levels engendered by
the apparent inability of initial efforts to produce demonstrable and large-
scale success; the lack of a fully developed Payments for Performance
(PEP) concept;> and the initially narrow focus of REDD on the ‘avoiding

deforestation’ objective.

These challenges were largely recognised®* by the time that Parties convened
in Copenhagen in 2009, and a positive outcome from that meeting was the
agreement to commence fast start (or interim) climate financing, including for
REDD+. This in turn paved the way for the rise of multilateral and bilateral
REDD+ funding initiatives. Since then, several additional developments

have provided responses to those early constraints:
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» Expansion of REDD+ objectives. The expansion in 2010 of REDD
objectives to REDD+ laid the basis for a more holistic approach to the
management of tropical lands that is more attractive for public and private
sector finance than the formerly exclusive focus on avoided deforestation;

» Technical capital and capacity building. REDD+ technical capital has
advanced considerably, including for MRV; and the Cancun safeguards
and REDD+ readiness investments have fostered more receptivity to
REDD+ in tropical countries, and strengthened their governance and
other capacities;

e DPrivate sector participation. Private sector participation, signally absent at
REDD’s inception, is now significant and growing, particularly through
the Tropical Forest Alliance 2020 and other initiatives that are seeking to
catalyse supply chain commitments and actions (see Section 8);

* Payments for Performance. The Warsaw Framework at COP19 committed
donor countries to scale up Payments for Performance, a critical step that
paves the way for a scale up of forest protection activity to meet emissions
reductions targets;

* Scale-models. Jurisdictional and sustainable forest landscapes models and
concepts have the potential to enable implementation at scale in ways that
meet the expanded objectives, and lessen dependence on the project-based
approach;

 Success at scale. Though not directly attributable to REDD+, Brazil’s success
in reducing deforestation by 70% between 2001-2011**' has demonstrated
that very significant progress can be achieved through domestic leadership

with international donor support.

These advances on the supply side are grounds for a positive outlook,
indicating progress toward a pipeline of fundable forest protection projects
and programmes. And, while concerns remain on the absorptive capacity
of current project-based and jurisdictional and landscape models, it is likely

that an increase in REDD+ finance would catalyse rapid capacity expansion.

The current REDD+ finance landscape

The data in Box 4 indicate that commendable efforts have been made by
donor and tropical countries to provide REDD+ finance but that the current
tunding trajectories imply a serious shortfall, relative to the sums required to

meet mitigation objectives.
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Box 4: The REDD+ finance landscape

REDD+ and fast-start finance

» Aggregate REDD+ pledges in the 2006-2014 period exceeded US$8.7 billion;**

* Nearly US$4 billion of this was pledged during the fast-start finance (FSF) period (2010-2012);

» Within FSF (which encompasses all aspects of climate mitigation), REDD+ accounted for 10% of
the US$30-35 billion total.

Multilateral and bilateral funding

* Pledges channelled via the seven principal multilateral Funds totalled US$3.1 billion between 2008
and March 2014;343:344

* Four are either units of The World Bank, or are managed or otherwise administered by it: The Forest
Carbon Partnership Facility (FCPF) Readiness Fund; FCPF Carbon Fund; the Forest Investment
Program (FIP); and the BioCarbon Fund Initiative for Sustainable Forest Landscapes (ISFL);

* The other Funds are: The UN-REDD Programme, the Amazon Fund, and the Congo Basin
Forest Fund (CBFF);

* Disbursements to date have largely been channelled into REDD+ readiness capacity building, but
some of the Funds (notably FCPF Carbon Fund, UN-REDD and ISFL) are beginning to support
larger-scale activities;

* The REDDX report notes significant lags between commitments and disbursements in seven
countries;**

* While there are more than 20 REDD+ donors and 80 recipient countries, activity is relatively
concentrated. Norway’s*® approach stands out, with pledges amounting to more than
US$3.5 billion (41%), followed by the US (12%), Germany (10%), Japan (7%), and the UK (6%);

» Together these five countries account for 75% of all international pledges of REDD+ finance to date;

* Donor countries fund through a variety of mechanisms, including multilateral and bilateral Funds;**

* Indonesia and Brazil collectively receive 40% of allocated REDD+ finance, with the remainder
distributed across 71 other recipient countries;**#**

* Tropical countries also fund their own domestic efforts, although the available data are incomplete.
To date, the REDD+ Partnership reports US$1.57 billion in domestic investments across

39 countries.>"

Green Climate Fund

e The UNFCCC’s Green Climate Fund*' is currently in formation, and the first pledging conference
in November 2014 yielded $9.3 billion, rising to $10.4 billion following pledges made at COP 20;**

* The GCEF is a part of the proposed architecture for future climate agreements, and is seen as a key
distribution channel for a portion of the US$100 billion a year of climate finance to be mobilised
by 2020, which Parties endorsed at the Copenhagen meeting;

* While REDD+ and other land-use focused mitigation programmes are in alignment with GCF
goals and purposes, the guidelines and frameworks on how the CGF will provide finance for

REDD+ are currently in development.?333+355

2015-2020 and beyond: funding estimates and options

* Two estimates of REDD+ finance required for the 2015-2020 period give ranges of
US$4 — US$16 billion*® and US$19 — US$31 billion,*” both per year;

* The data should be treated with a great deal of caution; these are topdown estimates, based on
emissions reductions required, which do not address the critical question of existing and potential
absorptive capacity on the supply side.
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Mexico. Photo: Mr Theklan

Measures to stimulate the demand side

On the demand side, the actual or potential sources or types of REDD+

finance that are currently available or under discussion can be grouped under

four headings:

* Overseas development assistance (ODA) contributed by donor countries,
through their bilateral agencies, or via multilateral Funds;

* Subsidies provided by donor countries or tropical governments for forest
protection purposes, through a range of mechanisms and instruments;

* Purchases of forest carbon credits through compliance or voluntary
markets; and

» Support for forest protection by companies involved in agricultural

commodity supply chains.

A range of approaches and instruments that seek to stimulate demand
through one or more of these finance sources are either in pilot phases or
under discussion, including funds,*® loans,*” letters of credit,**” bonds,*

92363 innovations in biodiversity financing,’**

various EU financing options,
and pooled public-private sector funding concepts.’® Some illustrative

examples are given below.
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Perhaps the key lesson to be drawn from past and present efforts to stimulate
demand is that one source alone is very unlikely to bridge the funding
gap. Success in this undertaking would seem to depend on a composite or
portfolio approach in which all sources will have a significant contribution
to make. It may well also be the case that a degree of mutual dependence
(for example via co-financing approaches) will be necessary, implying the
need for co-ordination and co-operation at the strategic level. Measures that
can successfully leverage both public and private sector funds are likely to be

especially valuable.

Mechanisms and instruments

Jurisdictional REDD+ Bonds

A recent paper’® outlines how Jurisdictional REDD+ Bonds could be
designed to access private finance, and to provide a fiscal incentive for tropical
forest countries to invest in sustainable agriculture and forest protection
within jurisdictional and landscape-scale frameworks. The Bonds would be
issued by tropical country governments, drawing on multilateral support

where country credit ratings would be too low to attract investor interest.

A portion of donor REDD+ finance would be applied to cover a part
of the coupon/interest costs on a REDD+ Bond, thus reducing tropical
country borrowing costs, seen as currently in a range of 5-7% on a
long-term US$ basis. Revenue generated from the sale of Bonds would
provide the upfront capital to help build a landscape-scale green economy,
from food and wood processing facilities to the development of small farmer
extension services, capital items required for forest monitoring, training
and other aspects of capacity building, credit programmes, and support for

indigenous communities.

A Price Guarantee Approach for REDD+

A price guarantee approach to bridging the REDD+ finance gap has
been outlined in a recent paper by Ruben Lubowski and others.”®” This
suggests that suppliers could offer potential buyers of forest carbon credits a
guaranteed price at which they would have the right, but not the obligation,
to access a designated pool of emissions reductions up to a specified contract
expiration date. Buyers would need to make an up-front payment to secure
the price guarantee (or long-dated ‘call option’). The option (as in other
market contexts) would be priced below current market returns, yet the
revenues received by sellers could nevertheless provide significant amounts
of much-needed investment. On 