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Southeast Asia is rich in tropical forests and biodiversity but rapid deforestation and
forest degradation have accelerated climate change and threatened sustainable
development in the region. The issue of reducing deforestation and forest degradation
(REDD+) has become a central theme of the United Nations Framework Convention on
Climate Change (UNFCCC) negotiations because of its ability to mitigating climate
change and achieving sustainable development. However, only a handful of studies exist
so far on this important issue that are suitable to inform the debate with estimates of
carbon stocks and emission reductions or removals as a result of REDD+.

This research attempts to analyze the potential emission reductions and removals and
cumulative carbon fluxes due to selective logging in Southeast Asia for a 35-year period
under the REDD+ scheme. This study starts by developing land use change and forest
harvesting models that are used to estimate carbon stock changes in natural forests and
forest plantations in Southeast Asia. Study results suggest carbon emissions from
deforestation and forest degradation of natural forests were 1865.1, 1611.4, and 1300.4
TgCOz2 year-1between 1990 and 2000, 2000 and 2010, and 2015-2050, respectively. With

a hypothetical carbon project of 35 years beginning from 2015, carbon emission



reductions were estimated at 817.6 TgCOz year-1, of which about 10% was from reducing
forest degradation. Carbon removals due to increase of forest plantations were 76.3
TgCOsz year-! but the removals could be much higher depending on definition on the
eligibility of forest plantations. Summing up together, about 893.9 TgCO: of carbon
credits could be achieved from implementing carbon project in Southeast Asia or about
US $6.6 billion annually between 2015 and 2050 if carbon price in 2012 is used. In
addition to reducing emissions, there are other benefits from carbon project
implementation. This study suggests that REDD+ has great potential for reducing
carbon emissions and enhancing carbon stocks in the forests. Without financial
incentives, carbon project would not happen and therefore climate change will continue
to threaten future development.

In addition, selective logging in Southeast Asia also contributes cumulative carbon
fluxes. Selective logging creates a large amount of wood residues in forests in addition
to producing a small amount of sawn-wood for use as source of construction materials.
Cumulative carbon fluxes were analyzed between 2015 and 2050 under two scenarios,
namely conventional (CVL) and reduced-impact logging (RIL). Study results suggest
that CVL produced about 146.6 (+5.4) million m3 annually. Logging created annual
carbon fluxes of about 0.23, 0.23, 0.20, 0.69, and 0.15 MgC ha-! year-! in sawnwood, wood
wastes at sawmills (SWW), wood product wastes due to logging damages remained in
the forests (WPW), branches and top logs (BRA), and belowground dead root (BLD),
respectively. Cumulative carbon fluxes were estimated at 281.0, 506.6, and 87.4 TgC
year—! in sawnwood, onsite (WPW, BRA, BLD), and offsite (SWW) pools, respectively.
Except in SW, cumulative carbon fluxes in onsite and offsite pools showed a decline trend
in about 10 years after logging. Switching from CVL to RIL could increase fluxes in
sawnwood 60% higher than that under CVL, while reducing fluxes in short-lived onsite

and offsite wood residues. Not only RIL can increase carbon fluxes in sawnwood, it can



also increase production of sawnwood and retain more carbon in standing forests.
Selective logging can create huge carbon fluxes in various wood components. Depending
on carbon accounting methods, these fluxes could be used to offset carbon emissions from
deforestation and forest degradation. Including carbon fluxes (credits) in sawnwood in
climate change mitigation options would provide incentives for better utilization of
harvested wood products and management of tropical forests. Otherwise, destructive
logging and careless use of harvested wood will continue unabated. Providing incentives
for carbon offset in harvested wood products will also stimulate the development of wood
processing technology, which will eventually result in more sawnwood production and
more carbon storage in harvested wood products, while retaining more carbon in
standing forests.

From this study, it suggests that reducing deforestation and forest degradation has
huge implications for climate change mitigation and sustainable development. Improved
management of natural forests through the adoption of appropriate management system
such as the use of reduced-impact logging would enhance carbon stocks in the forests
and maintain or increase timber production for economic development and job
generation. It is important that REDD+ be included as a climate change mitigation
option and financial support for good forestry practices be made available continuously
either through mandatory or voluntary markets or other form of payments. There are
however limitations to this study. Prediction of future deforestation and forest
degradation is difficult to validate because future development and political uncertainty
in developing countries are unpredictable. Therefore, findings in this research should be
used as indicative. In addition, deciding initial carbon stocks and illegal logging strongly
affect the amount of timber to be harvested and other wood components. More forest
inventory data are important for determining initial carbon stocks in the forests in order

to reduce uncertainty that would affect overall estimation of carbon emissions from



deforestation and forest degradation. Rate of illegal logging is difficult to determine
because of the large area of tropical forests and this rate is affected by many factors such
as political stability and demand for timber production. It is recommended revisions to
initial carbon stocks and rate of illegal logging be revised in future study when more
data become available. To encourage utmost use of harvested timber, future climate
agreement should consider cumulative carbon fluxes as carbon credits that can be used

to generate additional incomes while protecting tropical forests.
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