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Symposium Report
The International Symposium on Transition to Sustainable Forest Management
and Rehabilitation: The Enabling Environment and Road Map, was successfully
organized by the Renmin University of China at the main campus of the
university in Beijing, 21–23 Oct 2013.
This symposium was organized as an end-of-project event for the project:
Comparative Analysis of Transitions to Sustainable Forest Management and
Rehabilitation in Asia Pacific Region, funded by the Asia-Pacific Network for
Sustainable Forest Management and Rehabilitation (APFNet), which was
officially launched with an Inception Meeting on 6 November 2011 in the same
venue in Renmin University of China.
This APFNet project aims to formulate a set of categorization models using data
collected from a number of economies in the Asia Pacific region that have
already experienced net forest cover increase and also those that are still
experiencing net forest cover decline. The launching in Beijing was followed by
an international workshop on Forestry Transition to Sustainable Forest
Management and Rehabilitation, 10–11 November 2011, which had gathered
several academicians and forestry practitioners to share and exchange
information and experiences related to forest transition towards sustainable
forest management and rehabilitation. The meeting and workshop certainly
helped in gaining a good overview on the objectives, approaches, main research
contents, outputs expected, timetable, and project management, of the APFNet
funded project. These activities had paved the way for further discussions on the
various details including approaches to conduct national case studies and
comparative analyses.
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The second training workshop was held in Kuala Lumpur, Malaysia, 9–11 July
2012. This training workshop had successfully achieved its objectives in
improving the understanding on the comprehensive theories and approaches for
forest transition study, formulating detailed work plans for the report and case
study in each economy; and sharing experiences on transition studies. In order
to update information on the progress of the various reports and transition
studies, as well as to further enhance the understanding of the various
components of the project, an international workshop was proposed during the
workshop in Kuala Lumpur. The third workshop was held in Indonesia, near to
the site of the Indonesian case study, and discussed progress of the reports and
tentative results of case studies with presentations by the Focal Points. During
the workshop, field visit was made to areas that have been chosen as research
sites of the Indonesian studies.
The symposium
The APFNet funded project was approved for 24 months, and supposedly to end
by September 2013. As stipulated in the original proposal, an end-of-project
symposium shall be organized by the end of the project duration to report and
showcase the various outputs of this project.
After several rounds of discussions, the
symposium was given the title: International
Symposium on Transition to Sustainable
Forest Management and Rehabilitation: The
Enabling Environment and Road Map, and
Renmin University of China has offered to
host it in Beijing, China.
The objectives of the three-day symposium
held in Renmin University of China, 21–23
October 2013, were
•
To report on the outputs of the project,
finalizing the reports, as well as reports
of the various case studies from the
participating economies;
•
To finalize the comparative analyses for the nine participating Asian
economies;
•
To gather inputs for the completion report of this project.
The symposium was attended by representatives from the participating
economies in Asia-Pacific Region, as well as all the three Technical Assistance
Partners: Prof Dr Liu Jinlong of Renmin University China, Prof Dr Youn
Yeochang of Seoul National University, and Prof Dr Wil de Jong of Kyoto
University. Dr C.T.S. Nair, formerly Chief Economist Forest Department, Food
and Agriculture Organization of the United Nations; and Matthias Seebauer of
International Climate Initiative (ICI) Project Low Carbon Land-use (LoCLU),
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German International Cooperation (GIZ), also presented keynotes in this
symposium. The full list of participants is as in Appendix 1.
The three-day symposium started with opening and welcome addresses from Dr
Sim Heok Choh, Executive Secretary APAFRI, the Implementing Agency of this
project; Mr Qu Gulin, Executive Director APFNet, the funding agency; and Prof
Zheng Fengtian, Deputy Dean of SARD of Renmin University China.
Dr C.T.S. Nair, Matthias Seebauer and Prof
Dr Wil de Jong started the sessions by giving
overviews of forest transition in the AsiaPacific Region. Their presentations detailed
the various factors contributing to forest
transition: societal changes, sustainable forest
management, forestry baseline scenario and
forest rehabilitation, in selected economies in
the region.
In the next session, the Focal Points gave
presentations based on their final reports.
They discussed their conclusions and future
scope.
India
From the research in India, Mr. Madan Prasad Singh reached the following
conclusions:
•
Forest transition does not follow the typical Kuznets Curve because of the
planned policy and legal interventions in India.
•
Socio-economic conditions facilitated the forest policy and programme
interventions to happen.
Malaysia
The representative introduced two case
studies about forest transition in Malaysia.
•
The first case study was based on
deforestation in Peninsular Malaysia
from 1960–2010, which showed that
GDP, area of oil palm planted,
export of timber products, and
population,
have
significant
influences
on
the
rate
of
deforestation.
•
The second case study analyzed
Malaysia’s capability to sustaining its
timber production under the present
natural forest management system. They found that by the late 1980s the
rate of conversion was slowing down, as industrialization and urbanization
caused the rural labour market to tighten and agricultural returns to fall.
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Laos
As for the case of Laos PDR, Mr.
Phongxiong
Wanneng
presented
conclusions as follows:
•
Laos was previously considered as
one of the richest in terms of forest
resources and forest cover in
Southeast Asia;
•
The forest cover rate was 70% in
1940 and this figure decreased to
40% by 2011;
•
According to the definition of forest
transition, Laos is not yet in the
process of forest transition;
•
Main drivers of forest degradation: mining, dam construction, agricultural
expansion, and industry tree plantation.
Japan
The representative, Ms Kaori Shiga, summarized that socio-economic factors
have influenced on forest transition in Japan:
•
Policy: Forest Law in 1897 and Forestry Law in 1951 accompanied by the
Forestry Planning System, and
expansive afforestation measures
from the 1950s to the 1970s, had
significantly positive influences.
•
Social issue: Population increase
had
a
negative
impact.
Depopulation of rural areas has
influenced on forest management
negatively.
•
Land utilization: Agricultural land
use
had
significant
negative
influence.
•
Urbanization might have impact to a
certain extent.
•
Economic issue: Timber import had a positive impact.
•
Energy: Fuelwood consumption had a negative impact.
Indonesia
According to the report by Ellyn K. Damayanti, Lilik B. Prasetyo, Hariadi
Kartodiharjo and Alan Purbawiyatna from Indonesia:
•
At national level, Indonesia is still experiencing deforestation, but the rate is
declining.
•
Due to the diversity in all aspects, deforestation statuses are varied inside
Indonesia; several provinces already passed deforestation and turned to
reforestation.
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•

•
•

Forest and land rehabilitation had failed and the Government needs new
strategies to make these successful, such as the involvement of local
communities in the forest and land rehabilitation programmes.
Land and forest governance must be improved.
Forest transition in Indonesia does not follow traditional theory of Forest
Transition. It must be looked at partially and further studies are necessary,
such as studies focusing at group of islands, provinces or districts with
underlying and direct causes.

Philippines
The representative from the Philippines found
that the underlying causes of deforestation and
forest degradation can be categorized as:
•
Policy, institutional and governance issues;
•
Socio-demographic-cultural factors; and
•
Economic-market-technological factors.
To further validate results of this study, four
case studies were conducted in the Caraga
Region, which showed that forest covers have
continued to increase over the last decade
because of increased reforestation and forest restoration efforts, both from the
national government, external/international organizations and private entities.
China
Prof Dr Liu Jinlong, in his presentation on
transition to sustainable forest management
and rehabilitation in China, suggested that:
•
There was no environmental Kuznets U
Curve between forest area and economic
growth in China, but the relationship
followed an S-type curve.
•
Public forestry investment was the most
significant driver that promoted the growth
of China's forests.
•
The impact of grain yield per capita on
forest coverage was negative.
Korea
The report by Park Misun and Youn Yeochang,
concluded that the success of the Korean
reforestation policy can be interpreted using the
theory of environmental policy integration. The
three ways of policy integration contributed to
successful reforestation in Korea were as follows:
•
Coordinated national plans;
•
Collaboration among the governmental
branches; and
•
Organizational reformation.
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Additional Reports
In the afternoon on the second day, Prof Dr. Liu with his team, together with Mr.
Jawaid Ashraf and Prof Dr Youn Yeochang, started the discussion on
comparative analyses
of forest transition in
Asian economies. Mr
Liang Ming postulated
that forest transition in
Asia does not conform
to the environmental
Kuznets curve model.
Prof Dr Youn suggested
a model for forest cover
change to interpret the
impacts of institutions
and polices. Mr. Jawaid
Ashraf, proposed a
regression analysis of
forest transition in Asian,
and found that:
•
Nation-wise empirical relationship of forest cover/deforestation with regards
to different drivers like GDP, agricultural production/productivity,
urbanization, forest plantation, population growth, etc.
•
Nation-wise empirical relationship of forest cover/deforestation with regards
to different functions like linear and non-linear.
The full programme of the symposium is as in Appendix 2. All the presentations
had been compiled onto USB and given one to each of the participants.
End of the Symposium
At the end of the Symposium, Prof Tang Zhong, the Dean of School of
Agricultural and Rural
Development (SARD),
presented a gift to Dr.
Sim Heok Choh,
Executive Secretary
of
APAFRI,
to
express
all
participants’ sincere
gratitude for his hard
work and selfless
dedication.
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Field Trip
On the third day, all participants were taken to visit the Badaling Forest Farm
and Badaling Great Wall. Badaling Forest Farm, located in Yanqing County,
Beijing with a total area of 2940 ha, has the largest area of native
Syringareticulata in North China and has 549 kinds of plants and 158 kinds of
animals. Badaling Forest
Farm is an ecological
public welfare forest farm
whose main task is to
protect and nurture the
forest resources, control
and
protect
against
forest
pests,
and
showcase sound forest
management practices.
The Badaling Great
Wall is the most visited
section of the Great Wall
of China, approximately
80 km northwest of urban Beijing in Yanqing County. The portion of the wall
running through the site was built in 1505 during the Ming Dynasty, along with a
military outpost reflecting the location's strategic importance.
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Societal Changes and Forest Transition:
The Outlook for the Asia-Pacific Region1
CTS Nair2
Email: ctsnair47@gmail.com

The extent and quality of forests all over the world continue to undergo changes
in response to the collective impact of several factors. Globally deforestation and
forest degradation remain a major problem; yet several regions have been able
to reverse the trend, increasing the extent of forests. The causes of these forest
transitions (see Rudel et al. 2010) and how they manifest have varied in time
and space (Kant and Wu 2013). Some of the early transitions took place in the
context of industrial revolution in Europe, which in combination with several
other factors have reduced the direct and indirect dependence on land paving
the way for forest recovery. Such changes have been witnessed in several
economies including in the Asia-Pacific region, especially during the second half
of the 20th century.
Considering the larger economic, social and ecological implications of
deforestation and forest degradation, there is widespread interest on what needs
to be done to arrest forest loss and to reverse the situation. This is all the more
so in the context of the role of forests in sequestering carbon. Deforestation (and
forest degradation) is a major contributor to anthropogenic climate change.
While the underlying principle of forest transition is the same – declining land as
a source of income and employment – the actual pathways of forest transition
are highly context specific. It is quite possible that pathways followed by
economies who have accomplished transition earlier may not be replicable in
those economies currently experiencing deforestation and degradation.
Drawing upon the Global Forest Resources Assessment (FAO 2010a) and the
various outlook studies by FAO (FAO 2010b, FAO 2011, FAO 2012) and other
organizations, this presentation examines the general trends in forest transition
in the Asia-Pacific economies. After providing a general framework on societal
changes and forest transition in Section 1, Section 2 indicates the likelihood of
forest transition in some of the key economies in the region. Synthesizing on the
broad changes, Section 3 highlights some of the key issues to be addressed in
understanding forest transition.

1

A summarised version of the presentation made during the International
Symposium on Forest Transition, Renmin University, and Beijing, China during 21 – 23
October 2013.
2
Formerly Chief Economist, Forestry Department, Food and Agriculture
Organization of the United Nations. Currently independent natural resources
management consultant based in India.
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Societal changes and forest transition
While the fundamental cause of deforestation and forest recovery relates to the
change in society’s dependence on land, the paths of transition vary significantly
depending on a host of factors. Broadly they can be grouped as:
• Internal to the society, operating at the household, community, subnational and national levels;
• External drivers stemming from outside the system, in particular from
outside the nation, which have become particularly important in the
context of globalization.
How the different drivers impact forests and forestry, affecting forest transition
are indicated below:
Internal drivers
Internal divers include changes in the demographic situation, income,
technological developments, and politics, policies and institutions and
environmental changes. Certainly demographic changes, in particular density
and population distribution, constitute an important driver affecting forests.
Several economies in the Asia-Pacific region, most notably in South Asia, have
very high population densities with a large proportion of people living in rural
areas relying on farming, animal husbandry, fishing and such other activities with
land and labour as key factors of production. Industrialisation along with
urbanisation need not always reduce the dependency on land as the increasing
demand for food and fuel will have to be provided by the rural economy. This is
especially when income increases enhance the demand for food and other
products.
Low income and poverty stemming from inequities in society are major factors
contributing to deforestation and forest degradation. Low income at the level of
households and governments implies the inability to invest in sustainable
management and invariably this results in the depletion of natural capital.
Certainly increased awareness about environmental importance of forests
(especially in the context of catastrophic events) could help to mobilise public
response in favour of arresting forest loss, but persistence of low incomes and
the associated limitations of policies and institutions could undermine the ability
to manage resources sustainably.
External drivers
There are several external drivers affecting forest transition. The most important
of these are outlined below:
• Globalization has led to a rapid expansion of trade and investments and
increasingly local value chains are being displaced by global value chains.
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This has both positive and negative implications on forest transition. Sourcing
timber and other products from distant markets has reduced pressures on
domestic forests while the demand pull has shifted the problem to others.
• Several economies in the Asia-Pacific have a large number of migrants
working abroad and during the last two decades work related migration and
remittances have increased substantially. This has brought about important
economic changes locally and regionally, contributing to forest transition
(Tiwari and Bhattarai 2011).
• Another important factor that has led to deforestation is the large scale
appropriation of land, especially in relatively land abundant states. Some of
the better off economies are accessing food, fuel, fibre and other raw
material through what is often characterised as “international land grabbing”
(Cotula 2009). This has triggered land use changes including deforestation in
many economies, especially South East Asia and the Pacific.
• During the last two decades there have been several developments favouring
forest transition in the form of various international agreements and
conventions like UNFCC, CBD, UNCCD and non-legally binding forest
principles. Although the progress in their implementation is extremely
chequered these initiatives have created a better environment for the pursuit
of sustainable use of resources paving the way for forest transition. Though
many challenges remain, several economies have pursued concomitant
national efforts, including the revision of natural resource use policies and
legislation, reform of institutional arrangements and formulation of
appropriate strategies and plans.
Changes in society
Collectively the above drivers alter the overall societal characteristics and
whether there will be forest transition or not will be largely determined by the
overall state of development of a society. Broadly the linkage between societies
and forests can be depicted as below:
• Pre-agrarian societies, largely living as hunter gatherers, seldom make any
drastic changes to forests. There are no instances where pre-agrarian
societies have caused any deforestation or forest degradation, especially as
their demands are very limited.
• The transition to an agrarian society marks the beginning of very drastic
changes in the environment, especially through forest clearance for
agriculture. Expansion of agrarian society (especially on account of
population growth) has inevitably led to deforestation and this has been
compounded through forest degradation due to the increasing demand for
products like fodder and fuel. Agriculture intensification through technological
changes have however helped to slow the pace of agriculture expansion to
new areas, but increased the demand for inputs like scarce resources like
water, fertilizers and pesticides relying on non-renewable resources.
Societies that have very limited access to external inputs still rely on forest
clearance for expanding arable land.
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• Emergence of an industrial society has brought about major changes in the
use of resources; capital and labour have become the major means of
production and the nature of dependence on land changes with increasing
emphasis being given to it as a source of industrial inputs including minerals
and energy. Urbanization has been another product of industrialization
ushering a host of changes in the use of resources and how products are
produced, distributed and used. Local value chains, a characteristic of
traditional agrarian societies, have been largely replaced by global value
chains. An outcome of this is that deforestation is often increasingly linked to
what is happening globally and much less to national or sub-national
developments.
• Post-industrial societies largely based on the provision of services are
bringing about important changes in the nature of use of resources, including
forests. Human capital, especially knowledge, has become the major means
of production and to some extent this could contribute to a de-materialisation
of economies, reducing the pressure on forests. In many instances
production of goods is being de-emphasized and provision of amenity values,
in particular recreation, has become a key objective of landscape
management.
Nations where different societal segments co-exist face major challenges in
managing natural resources sustainably and ensuring stability at the forest front.
In most Asia-Pacific nations, there are pre-agrarian, agrarian, industrial and
post-industrial societies co-existing in varying proportions. Divergent needs and
perceptions of these different segments are a major factor contributing to intense
resource use conflicts. Forest transition will largely depend on how the totality of
demand on natural resources is changing and how the resource use conflicts
are actually resolved. Resolving conflicts and pursuing an effective system of
management is largely related to developing the right combination of policy and
market interventions.
Drivers of forest transition
An assessment of the situation within and outside the Asia-Pacific region
indicates that forest transitions are largely an outcome of the combined impact of
markets and policies. Both markets and policies jointly could accentuate or
reduce deforestation as indicated below:
• Market driven changes in land use including deforestation and forest
recovery operates through changes in demand, supply and prices of food,
fuel, fibre and other allied products and services. An increase in food prices
(largely reflecting an excess demand over supply) has encouraged
agriculture expansion through forest clearance. Similarly an increase in
agriculture input costs (which could be due to a wide array of factors,
including increasing labour costs on account of migration) has led to the
abandonment of farming in marginal lands paving the way for forest recovery.
Increasing wood demand and higher prices have been a key driver
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encouraging farm tree planting, although this could also encourage forest
destruction through legal and illegal logging in forest rich economies.
• In many economies, especially where markets remain relatively less
developed, public policies have a key role in land use changes including
forest transition. This has been the case with nations like China, Korea and
Vietnam. While some of the policy interventions have aimed to remove
disincentives (for example uncertain land tenure), others have provided
strong technical and financial support remedying the absence of market
incentives. Often strong top-down policy interventions have provided the
initial foundation for forest transition as in the case of Korea.
In most situations markets and policy interventions have to work in tandem to
attain forest transition on a sustainable basis. Effective functioning of markets
require policies that provide a level playing field. Similarly policies alone will not
be able to accomplish forest transition. Crafting the appropriate combination of
policies and market interventions remains a major challenge for most economies,
especially considering the fact that forests are more often influenced by policies
in other sectors. In fact policies relating to agriculture, industries, infrastructure
development, trade, energy, etc. will have an overwhelming impact on forest
resource use. The preponderance of informal activities outside the formal policy
domain enhances the complexity.

Forest transition in the Asia-Pacific
Considering the various change drivers and how they contribute to the larger
societal changes the outlook for forest transition in the next one or two decades
in the Asia-Pacific region is highly variable as indicated below:
South Asia
With the exception of Bhutan, most South Asian economies have very high
population densities and are largely agrarian. Growth in population and
continued dependence on land would imply continued pressure on land,
indicating that forest transition may not happen in the next one or two decades
(Nair et al. 2011). Even the apparent transition in a country like India as reflected
in the recorded increase in forest area in the recent years would appear to be
less significant once it is adjusted to forest degradation, which has become a
major problem. A country like Bhutan has been able to accomplish stability at
the forest front, but this cannot be taken for granted considering the demand pull
exerted on land and other resources from resource-hungry neighbours.
Southeast Asia
Most of the forest rich Southeast Asian economies – especially Cambodia, Laos,
Myanmar and Timor-Leste, will face significant pressures for the use of the
forest resources (FAO 2011). Being largely low income nations, forests will be
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seen as a source of income by governments and space for expansion of
agriculture including through external investments. The fact that these nations
are located close to those with very high demand for agricultural and forest
products would make forest transition extremely difficult in the short term. In
general most policies and markets remain unfavourable for any transition. The
situation in Indonesia is rather mixed. Notwithstanding high population density,
Java seems to have reached some stability at the forest front partly due to clarity
as regards land ownership, and partly because the pressures could be shifted to
other less populated forested provinces like Kalimantan, Sumatra and Irian Jaya.
Among the Southeast Asian economies, Malaysia seems to be in better position
to attain stability at the forest front largely due to low population density and the
economic transition stemming from the growth of the non-agricultural activities.
Uncertainties still exist considering how the demand pulls for tropical products
like palm oil will affect land use and how the change from forests to perennial
crops like oil palm and rubber is treated.
Among the other Southeast Asian economies Vietnam seems to be pursuing a
path of policy driven forest transition with substantial support from government.
This has been particularly facilitated on account of the shift away from
dependence on domestic forests to wood sourced externally. It is too early to
draw conclusions on the sustainability of such a forest transition. Philippines has
made commendable efforts especially through logging bans and increased
community involvement in forest management. Forest area has already reached
a very low level, especially considering the potential and this could in all
probability only increase. Diversification of sources of income (including through
remittances) has helped to reduce land dependency indicating that market and
policy led transition could be sustained, leaving aside the direct and indirect
impacts of catastrophic events like the recent typhoon. Thailand is also on the
path of a policy and market driven forest transition, especially as dependence on
land is declining on account of the rapid growth of manufacturing and services
sectors and the opportunity to tap wood and other products from other
economies.
East Asia
In East Asia, China, Japan and Korea have been able to accomplish forest
transition, largely on account of strong policies and the ability to tap resources
from other economies. Surpluses generated by the manufacturing and services
sector have helped to enhance investment in forest conservation. At the other
end of the spectrum is Mongolia: mining (which has become the backbone of the
economy) and infrastructure development will continue to make inroads to
forests and rangelands and forest transition will be extremely challenging in the
next one or two decades.
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Pacific economies
Among the Pacific economies Papua New-Guinea and Solomon Islands will
continue to face continued challenges in arresting deforestation, especially on
account of increasing external demand and governance challenges. At the other
end of the spectrum is New Zealand, which has been able to accomplish
transition on account of a number of policy and market interventions. Fiji, also is
inching towards forest transition and there are early signs of stability, largely an
outcome of favourable markets and policies. Australia should have
accomplished forest transition long ago; however forest area statistics indicate a
different situation of continued forest loss and this needs a more thorough
analysis.

Issues for consideration
Forest transition analyses hitherto have raised a number of issues and there is a
need to examine these in-depth to provide a clear indication of the options
available to accelerate attainment of forest stability. A broader focus addressing
the following issues is necessary to have a better and meaningful grasp of forest
transition.
Spatial dimension of forest transition
Currently forest transition is primarily examined from a national perspective; an
integrated analysis addressing the different spatial scales – especially global,
national and sub-national – is however critical to provide a better and more
meaningful perspective. Global forest resource assessments (FAO 2010b)
clearly indicate that we are far from reaching forest transition on a global scale,
notwithstanding forest transition in a number of economies. In exactly the same
way forest transition at the sub-national levels is quite uneven; in many
economies reporting forest transition, there are pockets of forest loss and viceversa. Clearly national level policies and programmes have differential impact at
sub-national levels. A better understanding of these differences and their causes
are critical in formulating measures to provide clarity to how society-forests
relationship is evolving over time.
Obviously land use is a continuously changing mosaic and to explain how this
mosaic is changing requires more in-depth assessments. The current focused
efforts largely directed at assessing the extent of forest area change is unlikely
to provide a meaningful perspective. Most important of this is the situation in
which forest transition in a number of economies are founded on deforestation in
others. There are umpteen instances where logging bans have exerted demand
pulls on resources in other economies contributing to unsustainable and often
illegal logging. Recent instances of international land grabbing for production of
food grains, biofuel and rubber are examples of the trans-boundary origin of
deforestation. Obviously neglecting the spatial dimension of forest transition
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giving due consideration to what is happening at the global, national and subnational levels could lead to wrong conclusions.
Forest transition and transition to sustainability
Forest transition is just one of the components (or steps) to the accomplishment
of the much larger societal sustainability. Hence it is important to examine how
economies that have accomplished forest transition are faring as regards overall
sustainability is concerned. Ecological foot-print assessments (taking into
account the annual bio-capacity and the ecological foot-print) suggest that many
of the economies reported to have accomplished forest transition tend to use
resources far in excess of their bio-capacity (see www.footprintnetwork.org).
Most of this is through the use of non-renewable stock resources, especially
fossil fuels, resulting in significant carbon emissions or drawing upon resources
from other economies. Thus from the overall sustainability context there is very
little difference between economies generating substantial carbon emission
through deforestation and degradation and those conserving forests, but
generating significant carbon emissions through the use of fossil fuels or
drawing resources from other economies. The currently observed forest
transition in a small number of economies doesn’t seem to be a stepping stone
to true societal sustainability; in a way it masks the challenges of accomplishing
sustainable development, relying primarily on renewable resources sourced
domestically.
Enabling environment
Analysing the forestry transitions in most of the Asia-Pacific, it seems that most
of the important transitions have been primarily policy driven. China, Korea and
Vietnam seem to be the classic examples of policy driven forest transitions
supported through incentives/disincentives. Japan’s forest transition has been
partly policy and partly market driven and so is the situation in the case of
provinces in India where farm planting has been driven primarily by increasing
local demand. Successful transition requires a fine tuned approach combining
policy interventions and appropriate market conditions. Under certain
circumstances strong policy measures could facilitate large scale afforestation
and other efforts to manage forests sustainably. However their long term viability
depends on substantial public financial support, largely related to the state of
economy.
Some of the ongoing efforts like REDD+ should be viewed in this context (see
Gregersen et al. 2011). Success of REDD+ largely depends on a favourable
policy and institutional environment and the emergence of an effective carbon
market. Unfortunately, in the real world such an ideal situation – of favourable
policies, institutions and markets – doesn’t exist. Extreme volatility of carbon
prices combined with weak and ineffective policies at the international and
national levels could severely jeopardize the future of REDD+ notwithstanding
the optimistic views of its supporters.
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Potentials of future forest transitions
Globally and nationally forest transitions seldom follow a straight line path and
what may happen in the coming decades could be quite different from the past
trajectories; many of the economies may not be able to repeat the success of
those who have already accomplished forest transition on account of the very
different social, economic and political situation they may face in the coming
decades. This is all the more so in the context of demographic changes and
consequent increase in the demand for food, fibre and fuel. World population is
projected to increase from about 7.1 billion in 2013 to about 9.6 billion in 2050
(UN 2013). Further, food grain production is forecasted to increase from 2500
million in 2013 to 3009 million tonnes by 2050 (FAO 2012b). Availability of land
and water has already become extremely critical in several nations in the AsiaPacific. While there may be productivity gains on account of technological
improvements, in many economies food production increases will be
accomplished through expansion of cultivation to new areas. A number of
economies short of arable land and water are already expanding their reach to
economies where land and water are not major constraints. In fact this has
already become an important cause of deforestation. The situation could
become worse in the coming decades making forest transitions in many of the
currently forested states very difficult. Climate change related events could make
the situation far more challenging.

Conclusions
Obviously forest transition studies need to move beyond the narrow forest
domain and examine the major drivers of change and how the larger societal
changes are impacting forests and forestry. Invariably the change process will
be extremely chequered considering the multiplicity of the positive and negative
factors. Rather than focusing on what happens to the forests, it is important to
consider how the mosaic of land use is changing locally, nationally and globally.
Assessment of the situation in multiple spatial dimensions is required to capture
spurious transitions, especially through shifting the problem to other regions and
states. Further if the eventual objective of forest transition studies are to throw
light on the larger issue of societal sustainability, it is important to examine how
economies that have accomplished forest transition are faring as regards their
ecological foot-print. Assessments by global footprint network suggest that
almost all economies who have accomplished forest transition have an annual
ecological footprint far in excess of their annual bio-capacity. With the projected
population increase and the attendant increase in demand for food, fibre and
fuel, future forest transitions will be much more challenging and certainly climate
change related events are going to make it more difficult.
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The People’s Republic of China (PRC) recognizes climate change as one of the
most important challenges affecting vulnerable areas in China. As part of the
national climate change strategy, the Twelfth Five-Year Plan stated the intention
“to gradually develop carbon emission trading markets”, in order to promote
cost-effective measures to achieve it climate mitigation objectives. At the same
time, China recognizes the vital roles of its forests to mitigate climate change as
a carbon sink.
Over the past 30 years China’s has planted more than 62 million ha of new
forests including coniferous plantations representing more than 25% of the
global reforestation globally. However, while the past forestation activities have
increased the forest cover area dramatically, the productivity of its forests
remains below the actual potential with an average volume stock of 71 cu m/ha
(FAO 2010). Therefore, during the 12th FYP period it is envisaged to establish
young- and middle-aged forest tending areas and transform low-yielding forests
to more productive forests including improved forest tending and sustainable
forest management and harvesting practices as well as to increase forest carbon
stocks and implementation of carbon sink pilot projects (NDRC 2011). The
question remains how this can be achieved both from a silvicultural perspective
and, even more challenging, from an economic perspective. How can local
forest farms and farmers be incentivized to invest in more sustainable forest
management technologies given the general situation in China that forestry
operations and timber production are dictated by financial needs – rather than
informed by silvicultural considerations?
The study shows that carbon finance can play a significant role in incentivizing
the adoption of SFM practices with potential synergies to multiple benefits
(biodiversity, water). Carbon payments significantly affect the economics of the
forest management scenarios. Generally, carbon revenues increase the
discount rate at which the SFM becomes more cost-effective than the
conventional (baseline) scenario. In this example, at carbon prices higher than
USD20 per t CO2, the SFM scenario case becomes more cost-effective than the
baseline at a discount rate of 15% suggesting the potential of using carbon
payments to incentivize SFM if the yield response and carbon sequestration rate
is slightly higher than the conservative 1.7 tCO2/ha/year assumed in this
scenario. For example, assuming a sequestration rate of 3 tCO2/ha/year, the
SFM scenario becomes more cost-effective at a carbon price of USD10 per t
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CO2. However, the challenging economic situation on the ground impede upfront financing mechanisms of carbon project development cycles, especially
since carbon benefits accrue later during a project’s lifetime after interventions
have been implemented.
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Forest transition and theory
The basic process of forest transition is forest cover decline followed by forest
recovery, over a period of time. What causes this forest cover decline may vary,
but in the states where it was first studied, it is mostly a result of the expansion
of the agricultural frontier. The duration of forest cover decline is quite variable
between states. Forest transition (FT) can be represented by a linear graphic
with the y-axis representing percentage of forest cover and the x-axis
representing time. In such a graphic representation forest transition mostly
becomes an inversed curve.
A key concept in forest transition is the “forest cover turning point” or “forest
cover inflection point” (FCIP). Essentially the turning or inflection point refers to
the moment in time when forest cover turns around from decline to increase.
Using the FCIP, a useful and relevant comparison can be made between
multiple economies, as has been attempted for instance by Rudel et al. (2005:
26). For instance Scotland had its forest cover inflection point around 1750 and
at a forest cover of less than 5%. Costa Rica’s and South Korea’s FCIP
happened during the late 20th century and in the case of South Korea when
forest cover had declined to only about 55% (Rudel et al. 2005: 26). Under forest
transition the recovery of the forest area can either be caused by natural forest
recovery, for instance of land that is abandoned or taken out of agricultural
production. Forest recovery can also be caused by forest restoration, which
includes planting trees to establish forests, but also assisted forest restoration,
where natural regrowth is promoted, in combination with seeding, or treeplanting. In the above mentioned FAO statistics, both will appear as are under
forests.
Forest cover decline has been caused and still is being caused by expanding
agricultural frontiers, but also by forest exploitation. Under FT, this starts to
change for two reasons. One, agricultural adjustments are being made as a
result of which agricultural lands progressively start to become marginal lands.
The marginal lands that are abandoned when this happens, convert back to
forest, either through natural regeneration, or because the lands were replanted.
Rudel (1998) subsequently added an additional explanatory factor which he calls
the “wood scarcity hypothesis”. Essentially, what this hypothesis says is that at a
certain point when forest cover has declined, society begins to experience wood
scarcity and when this happens, it becomes economically attractive to change
from agricultural production to wood production, at least on some of the
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agricultural areas. Forest transition theorists have also postulated that forest
transition theory (FTT) can be generalized as an indirect causal link between
forest cover and per capita GDP.
Already quite a number of tropical forest economies have experienced or are
experiencing forest transition, including China, India and Vietnam (Mather 2007),
and even the Philippines appears to have increased its area of tree cover in
recent years (Chokkalingam et al. 2005). Lambin and Meyfroidt (2008) propose
five different forest transition pathways. They added three pathways to the
economic development and forestry scarcity pathways. The additions included
State Forest Policy, Globalization and Smallholder tree land use intensification
forest transition pathways. In the Lambin and Meyfroidt (2008) paper specific
examples were linked to the pathways as indicated in Table 1.
Table 1. Multiple forest transition pathways
Forest transition pathways
Economic development (Scotland, France, Denmark, Holland)
Forestry scarcity (Puerto Rico, China, Vietnam)
State forest policy (Bhutan)
Globalization (Costa Rica, Salvador)
Smallholder tree land use intensification (Java, Guinea)
(Adapted from Lambin and Meyfroidt 2008)
Sustainable forest management
FAO defines SFM as: The stewardship and use of forests and forest lands in a
way, and at a rate, that maintains their biodiversity, productivity, regeneration
capacity, vitality and their potential to fulfill, now and in the future, relevant
ecological, economic and social functions, at local, national, and global levels,
and that does not cause damage to other ecosystems. This definition, and in
general the understanding is linked to multiple scales as SFM can refer to single
forest stands, forest estates, forest areas of a nation’s region, a nation’s entire
forest cover and even beyond. This complicates a little establishing the link
between FT and SFM. If SFM refers to an entire nation’s forest estate, that
means that the nation’s forest estate is being managed well and forest cover
decline and increase are a result of land use planning changes. This is the case
usually in states that have passed the forest transition inflection points.
SFM reflects forestry practice – managing of forest stands or forest estates in
such a way that certain forest products are produced perpetually. The term is
mostly used for timber production from forests. SFM in that sense reflects a
management regime of extracting logs and assuring the reproduction of timber
in such a way that the overall production of timber does not decrease over time.
The management regime be applied on a larger forest estate and the logging
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can be carried out over a single stand in a single cut, making sure that logged
stands are adequately replanted and left to recover until its trees reach the
adequate size and after a certain period can be logged again. While single
stands experience a life cycle from planting to logging, the total estate will at any
given time have a constant composition of stands in different ages and tree
sizes.
Katila et al. (2014) postulate there to be a complex of enabling conditions that
influence whether SFM will happen or not. They distinguish between four groups
of enabling conditions: (1) Policy, institutions and governance, which reflect
restraining conditions; (2) Livelihoods, capacities and cultural and
socioeconomic, many of which are incentives that trigger certain behaviour; (3)
Natural conditions that mostly define the productive parameters of the forest
management; and finally (4) Research (knowledge) and monitoring. Under each
of these categories a number of specific conditions can be located. The variation
of the status of each condition will define whether if it is conducive of not to SFM.
Table 2. Enabling conditions of sustainable forest management
Policies, institutions and governance
Land tenure and rights to forests and trees
Public administration
Participation and stakeholder cooperation
Power and representation
Enforcement of laws and regulations
Reconciliation of different land uses
Long-term societal commitment to SFM
Influences of regional/global processes
Livelihoods, capacities, cultural and socioeconomic aspects
Contribution to livelihoods
Commercial opportunities, linkages to markets
Technical, managerial, leadership
Access to capital
Security and conflict
The role of industrial forestry
Landscape or ecosystem Management
Natural resource base (biophysical conditions)
Extent and condition of forest resources
Trees outside forests, including agroforestry
Research and monitoring
Research programmes
Monitoring programmes
(Adapted from Katila et al. 2014)
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This link between the conditions and SFM however, is not singular and neither
easy to generalize. They need to be understood that where they are in a positive
state, these conditions may contribute to SFM. They not necessarily need to be
in positive state as SFM in certain locations will happen even a certain
combination of the conditions are in positive state. Moreover, in addition to the
single conditions being relevant there are also certain reinforcing combinations
of conditions positive state that appeared to have been quite important in making
SFM happen.
Forest restoration
Elliot et al. (2013) define forest restoration as: Actions to re-instate ecological
processes, which accelerate recovery of forest structure, ecological functioning
and biodiversity levels towards those typical of climax forest i.e. the end-stage of
natural forest succession. In this view, the aim of FR is to bring back forest that
resembles as close as possible original natural forest that had been present
before forest degradation or deforestation occurred. The definition of
Chokkalingam et al. (2005) of forest rehabilitation is: Initiatives that aim to
establish trees on formerly forested land to enhance productivity, livelihoods, or
environmental services through deliberate technical, socioeconomic, or
institutional interventions. This latter definition is more similar to what is also
understood as reforestation or afforestation.
Forest restoration, rehabilitation, reforestation and afforestation all result in tree
cover increase that influences the FT curve. Where forest restoration (FR) is
undertaken, as understood by Elliot et al. (2013), and it concerns establishing
close to natural forest in an area where there is no or little tree cover left, than
this influences forest cover that is considered under FT. Equally, FR as
understood by Chokkalingam et al. (2005) results in forest cover, and this will
also influence the FT curve. For comprehensiveness, FR as understood by Elliot
et al. (2013), can merely focus on returning degraded forest to a state that
resembles the original natural forest. When this happens, the pre and post FR
forest is equally considered as forest cover in the statistics that are used to
assess forest transition.
De Jong et al. (2006) suggest a list of 27 factors that influence outcomes of
forest restoration efforts. These factors can be grouped into factors related to
policies, characteristics of actors who are related with forest restoration, factors
related to funding, objectives of restoration, economics of restoration and market
demands for related products, technological factors, and extension, technical
assistance and training.
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Table 3. Conditions that influence outcomes of forest restoration initiatives
Policies and legislation
Drivers behind policies
Credit facilities, payments for planting, payments for environmental services
Sustainability of policies and political support
Tenure and interest in the outcome of restoration
Effectiveness and limitation of land zoning
Players actors and arrangements
Organizations, capacity, competition aspects
Social cohesion and conflicts
Adoption of forest restoration by relevant players
Institutional arrangements and their response to conditions and objectives
Sustainability of arrangements
Intra-project
communication,
documentation
of
projects,
results
communications
Funding
Amounts of funds invested
Sources of funding and their effects on nature, outcomes, cost-effectiveness
Links between funding types and continuity of forest restoration
Objectives of restoration
Link between objectives and causes of degradation
Process of determining objectives
Compatibility and competition between objectives
Communication to relevant players
Flexibility of objectives
Economics, markets, demands
Dynamics of markets, evolving wood industries
Use of marketing strategies in forest restoration efforts
Technology
Availability and dissemination of available technologies
Appropriation of technologies for the causes of degradation, objectives, site
conditions, local arrangements, local needs and markets
Factors that define choice of technologies
Conditions that influence adoption
Extension, technical assistance and training
The contribution of extension and training on forest restoration outcomes
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Theories of forest transition, sustainable forest management and forest
restoration
There are various ways to try to link FT, SFM and FR theoretically. One option is
to consider hypothetical combinations of SFM and FR, and link those to FT. A
common scenario is when nations invest in forest restoration while natural
forests are still not managed sustainably. Forest restoration can in such cases
either not keep up with forest cover decline caused by unsustainable natural
forest management, or what is also quite common is that forest restoration
efforts are not leading to the intended forest tree recovery. As a consequence,
forest cover still declines. In case forest restoration is largely successful, and
exceeds forest decline caused by unsustainable natural forest management,
forest transition may occur. This for instance appeared to have happened in
China and Vietnam, until deforestation of natural forest estates was eventually
stopped and natural forest recuperated through natural recuperation. From the
evidence available, this appears still to be the case in, for instance, the
Philippines. The combination of successful sustainable forest management and
forest restoration is leads to forest area recovery and thus is linked to post forest
transition. Combining the groups of factors that are linked to sustainable forest
management and successful forest restoration, results in the matrix as in Table
4. This table reflects a conceptual outline of what might become a theory that
incorporates forest transition, sustainable forest management and forest
restoration.
Table 4. Linking dimensions of forest transition, sustainable forest management
and forest restoration
Forest transition

Sustainable forest
management

Forest restoration

State forest policy

Policies, institutions and
governance

Policies and legislation

Economic
development
Forestry scarcity

Livelihoods, cultural and
socioeconomic aspects

Economics, markets,
demands

Globalization

Research and monitoring
Capacities

Funding

Smallholder tree
land use
intensification

Natural resource base

Players, actors and
arrangements
Extension, technical
assistance and training
Technology
Objectives of restoration
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Status of development and welfare are the crucial factors in determining forest
loss. The requirement for income and economic growth results in a growing
demand for agricultural and forest derived products. The early stage of
development is marked by an increasing rate of deforestation. Increase in the
incomes too accelerates the rate of deforestation and a great decline in forest
cover takes place; but at incomes beyond a certain level, the rate of
deforestation reduces; then the trend reverses and a slow increase in forest
cover takes place.
Forest transition provides a picture of the status of forests and may change the
way in which governments' size up their wood land resources in future. The
attributes of forest situation and transition can be forest cover, forest density,
growing stock, forest carbon, improvement of ecosystem services depending
upon the availability of the data and the context of study. Except for forest cover,
there is a lack of reliable time series data for the other attributes of forest
situation. The simulated forest cover data for India as prepared by FAO for the
period 1900–1980 and FSI forest cover data after 1980 are the only reliable data
available on forest cover for India. The forest transition curve in terms of forest
cover is the net result of such aspects as deforestation, degradation of forests,
conservation of forests, sustainable management of forests, afforestation and
rehabilitation of forests; all happening in different scales and different stages of
economic development in India.
The historical relationship between social and economic development and forest
cover reflects an idea about forest transition. The growth of gross domestic
product in India was slow in the beginning after independence, i.e., from 1950–
51 to 1980–81 in comparison to the decades from 1980–81 to 2010–11. Out of
the total share of 14.5% in GDP in 2010–11, agriculture alone accounted for
12.3% followed by forestry and logging at 1.4%. The rural population of the India
was approximately 82.7% during 1950–51, which decreased to 68.8% in 2010–
11 due to migration to the urban areas. The urbanization level recorded on an
increase from 27.81% in 2001 to 31.16% in 2011 census. Moreover, literacy rate
in India grew to 74.04% in 2010–11 from 12% at the end of British rule in 1947.
The literacy growth rate in the decade ending 2001 has been raised to 14.75%
in rural areas as compared to the 7.2% in urban areas. Literacy Improvements in
urban areas was 80.3% and 59.4% that in rural areas. However the
environment condition in India continues to deteriorate in general whereas the
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forests have shown remarkable improvement and transition towards sustainable
forest management and rehabilitation.
A long tradition of forest management in India, has contributed towards the
stability and increase of forest cover. Social and economic aspects relating to
the forests also shaped policy and legal framework for the transition of Indian
forests towards sustainable management and rehabilitation. The forests of the
agrarian era provided land for agriculture, timber for agriculture, timber for
building, fuel to house hold consumption and places of sport for the wealthy. The
industrial revolution created new wealth which in turn triggered new demands of
forest products. The period of 1950–70 contribute towards the deforestation
since the agricultural sector was in the expansion phase. The growth of the
economy showed steady improvement during 1950–1980 and the role of the
agriculture sector gradually decline indicating the growth of industrial and service
sector (Table 1).
Table 1. GDP and share of other sectors
GDP at factor cost
GDP(Ag.)
GDP(Ind.)
GDP(Ser.)
Year
(10 Million)
%
%
%
1950–51

9719

53.10

16.60

30.30

1960–61

16512

48.70

20.50

30.80

1970–71

42981

42.30

24.00

33.80

1980–81

132520

36.10

25.90

38.00

1990–91

515032

29.60

27.70

42.70

2000–01

1925017

22.30

27.30

50.40

14.50

27.80

57.70

2010–11
7306990
Source: Economic Survey (2012)

Between 1950–51 and 1980–81, the industrial sector registered a higher growth
rate than the service sector. However the growth rate of service sector overtook
the growth of the industry sector during 1970–1980 and this became more
pronounced in the 1990s. Therefore the period of 1950–1980 may be
considered as the period of slow and steady economic growth dominated by
agrarian growth. This phase did contribute towards the deforestation since the
agricultural sector was still in the expansion phase. This may not be attributable
to population growth factor since the growth of population in this phase was
lower than that of the succeeding phases i.e. beyond 1980's. The transition
curve is explained in terms of socio-economic stages of development (Figure 1).
Table 2 shows the comparative dominance of factors during different phase of
development.
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Table 2. Socio-economic trends during 2000–2020
Population
Year
Billions

No/ha

Urbanization
Trends

GDP /
Capita (All)

GDP / Capita
Lowest (10%)

(%)

USD

USD

2000

1.01

307

28

429

159

2010

1.16

357

32

762

282

2020

1.30

405

38

1538

569

Sources: Singh (2011)
The period beyond 1980 may be considered as dominated by service sector,
easing pressure on land based activity and being characterized by migration of
rural population to urban areas (Table 3).
Table 3. Trend of Indian Population after 1951
Year

1951

1961

1971

1981

1991

2001

2011

Total

361.1

439.2

548.2

683.3

846.4

1028.7

1210.2

Urban

62.5

78.9

109.2

159.4

217.5

286.1

377.2

Rural

298.6

360.3

439

523.9

628.9

742.6

833

13.3

21.6

24.8

24.7

23.9

21.5

17.64

17.31%

17.96%

19.92%

23.33%

25.70%

27.81%

31.17%

82.69%
82.04%
80.08%
76.67%
74.30%
Source: Registrar General & Census Commissioner India

72.19%

68.83%

Growth rate
Urban%
Rural%
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Figure 1. Socio-economic stages of development
However, the share of the industrial sector has remained in the range of 24 to 28%
of GDP since 1970–71, while the entire decline in share of agriculture has been
balanced by an increase in share of the service sector. The percentage of urban
population showed increased growth during 1971–1981. Similar growth in the
level of urbanization did occur from 27.81% to 31.16 % for the period 2001–2011,
while the proportion of rural population declined from 72.19% to 68.84%. The
period of 1980–2000 can be considered as the take off period of the Indian
economy (Singh 2011). This phase (beyond 1980) of development is marked by
stabilization of forests and some recovery due to the emphasis on social forestry
outside the traditional forest areas to cater to the needs of people such as fuel
wood, fodder and small timber. More than that, the international focus on forests
also contributed to concerted support from the government in the form of policy,
legislation, programmes, organization and funds. There was a definite shift in the
national preference towards the environmental functions of forests over
economic functions as is evident from a number of reinforcing developments
such as Forest Conservation Act of 1980, Forest Policy of 1988, Joint Forest
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Management Circular of 1990, Open General Licensing (1996) for import of
timber, judicial pronouncement of banning any felling without approval of the
central government, and National Working Plan Code of 2004. The contribution
of timber has reduced to 11% in the overall ecosystem good and services
provided by forests (Table 4).
The period beyond 2000 can be described as the stage of globalization of Indian
economy with the adoption of liberalization policy in 1991 (Bhasin 2005). For the
period 2000–2010, GDP per capita increased from USD429 to USD762 and is
expected to reach USD1538 by 2020 (Table 2). The service sector has become
the major dominating sector with its share crossing the milestone of 50%. The
migration of rural population to the urban areas is taking place at increased rate
and it is expected that 38% of Indian population will be urban by 2020.
On the social front, literacy rates for India as a whole increased from 18.33% in
1951 to 74.04% in 2011, which helped in building public opinion towards
environmental issues in general and forestry in particular. In 1951, the at-birth
life expectancy was around 37 years which increased to nearly 65 years by
2011. In terms of infant mortality, there has been an improvement between 1951
and 2000, such that the number of deaths in the youngest age group has fallen
to 70 from 146 per 1000.
Table 4. Estimates of Goods and Services from forests in India
Value
(US$ 0.182
Million)

Items
Fodder
NTFPs
Timber
Bamboos
Fuel wood
Indirect Benefits
Prevention of soil erosion and
landslides
Climate amelioration
Water retention and water supply
Pollination
Recreation values
Food and water security
Carbon sequestration
Biological control
Source: Bahuguna and Bisht (2013)
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Share
(%)

1,00,915.20
81,000.00
78,335.00
24,298.25
20,562.50
1,49,360.18

14.48
11.62
11.24
3.49
2.951
-

69,991.58
61,960.50
54,694.02
30,771.32
18,050.21
5,969.42
960.00

21.43
10.04
8.89
7.85
4.42
2.59
0.857
0.14

Based on all the trends on socio-economic aspects of India, it can be concluded
that India had a predominantly agrarian economy during 1950–80, characterized
by agrarian economic growth. This phase of economic growth is marked by
deforestation primarily due to agricultural expansion and demand of lands for
infrastructural development. The economy expanded exponentially after 1980
and the demand for land for non-agricultural purposes rose. However, legal
intervention in the form of Forest Conservation Act 1980, regulated the diversion
of forest lands for non-forestry purposes and subsequently the Act also provided
for compensatory afforestation, which compensated for diversion of area. The
report of the National Commission on Agriculture opened new frontiers of social
forestry and large areas were brought under forest cover. The Joint Forest
Management Resolution (1990) of the central government gave further impetus
to the rehabilitation of degraded forests. Therefore the period of 1980–2000 is
considered as to be dominated by afforestation and rehabilitation. The
intervention of the Supreme Court of India further provided the impetus to the
conservation of forests in India in the subsequent period beyond 2000 when the
economy is booming and India can afford to import the timber to meet its
domestic demands. Farmers and industries are adopting agro-forestry and farm
forestry on economic terms driven by forest product scarcity. On the whole,
forest transition in India is the result of a combination of social, economic, legal
and policy, and technical changes that occurred during the period 1952–2012.
It was estimated that the livelihood of 70 million tribal and 200 million non tribal
rural people population is dependent on forests. In the past few years with the
increasing concern on ecological importance of natural forests and loss of
natural biodiversity, there will be a dramatic increase in the creation of plantation
forests in the nation. Most of such plantations will be raised in agricultural lands
and other areas located outside the traditional forestlands and will qualify as
TOF (tree outside forests). Forest transition in India will follow the trend
established in last three decades in the business as usual scenario. National
forest policy of India rightly emphasises at attaining 33% of the geographical
area under forests. Special plantation drives like 'Green India Mission' at
national level and state specific efforts such as Greening Punjab for Punjab and
'Hariyali Mission' for Bihar are bound to change the present trend and improve
the forest cover in India.
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The forest situation curve in terms of forest cover is the net result of such
aspects as deforestation, degradation of forests, conservation of forests,
sustainable management of forests, afforestation and rehabilitation of forests; all
happening on different scales during different stages of economic development
in India. Each stage is generally characterized by dominance of one of these
aspects over the others. Deforestation dominated the first phase of forest
transition curve and has been the general trend in all other developed and
developing economies but the historical events associated with the advent of
colonial rule accelerated the deforestation process. Changes in land use pattern
for example agricultural expansion and infrastructural projects have taken toll of
forest land probably due to easy accessibility. India’s agricultural area almost
stabilized due to intensification of agriculture by 1970. However there have been
major milestones in the realm of legal and policy framework in Independent India
since the enactment of Indian Forests Act in 1927 in the British India (Figure 1).
These are other indirect drivers to forest cover change, which include general
economic development, urban population growth, an emergence of secondary
and tertiary sectors in economy, higher opportunity cost of land, import
substitution of forest products and change in attitude towards forests of general
masses requiring more rigorous regression provided ideal data is available.
However, a very long history of management of forests since 1855, the forest
protection instruments, land mark forest policies, regulations and programmes
including governance of forests in India are discussed in this paper based on the
desk review of the already published reports of the government of India and its
organizations, scientific publications and other relevant national/provincial
statistics in the Republic of India to test hypothesis associated with policy
aspects, which contributed/facilitated toward forest transition.
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Figure 1. Legal and policy milestones of India
A: Indian Forest Act 1927 B: The National Forest Policy 1952 C: Advocating
social forestry D: Forest Conservation Act 1980 E: A new forest policy 1988
F: Joint Forest Management 1990 G: Liberalization of the import of wood 1996
H: Biological Diversity Act 2002 I: Forest Rights Act 2006
Forest Policies and Acts: Transition from Harvesting to Conservation to
production
India is a democratic republic with unique culture and old traditions of wise use
of natural resources. It is also embodied in the hymn about mother earth in
Atharva Veda –“What of thee I dig out let that quickly grow over let me not hit thy
vitals”. A review of India's forest over time indicates that the polity and
governance has been quite supportive towards management and rehabilitation
of forests till the advent of the British Empire in India. The historical background
of Indian forests clearly substantiate that the early British administration
destroyed Indian forests to secure big supplies of teak and other timber for the
Royal navy. The wood requirement for railways in India also ruined the forests
during the middle of colonial rule. Forest regulations and policies formed during
the British Empire facilitated inclusion of rich forests into government property
and consequently alienated the people by denying access to these forests for
their routine needs. Consequently, all concessions and rights that were not
explicitly granted by the state were withdrawn, paving the way to facilitate
absolute control of the state over forest resources. Moreover, the objectives
advocated in the first forest policy in India in 1894 could not be implemented in
all categories of forestlands and its application was limited to supply of valuable
timber from India to England for the imperial strategic and commercial interests.
Some of the efforts made under the scientific management of forests under the
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concept of sustained supply of timber, could not make a mark on the overall
condition of forests in India and the subsequent two world wars further
deteriorated the forests of India due to over exploitation of timber.
The new forest policy of 1952 after independence from British Empire
recognized the functional classification of forests as protected forests for
environmental consideration; national forests for strategic requirement of
defense, communications and industry; village forests for local needs; and tree
lands for extension forestry to meet the growing needs of the people. It also
recommended that 33% of the total geographical area of India should be under
the forest cover. Consequently, more and more areas were declared notified
forestlands and forest consolidation took place in first two decades after
independence. Though, the extent of forests as land use showed continuous
increase due to notification of more land into the category of legal forest, the
status of forests in terms of forest cover in India showed continuous decline
(Figure 2).
1.2

Notified Forest Area
Forest Cover

1.0

0.8

0.6

0.4

0.2

0.0

-0.2
1880

1900

1920

1940

1960

1980

2000

2020

Periods (Years)

Figure 2. Policy and Legal Historical Framework
In 1950–51 the recorded forest area was 40.48 mil ha. It increased to 66.80 mil
ha in 1976–77 and 76.52 mil ha in 1996, i.e. an increase of 36.04 mil ha.
However, the intervening period witnessed large scale felling by the private
owners to get maximum returns as their properties (forests) were acquired by
government orders as national property. Forests, being legally on the
provincial/state list under the “separation of powers between the provincial and
central governments”, continued to be diverted recklessly for all non-forestry
purposes. Moreover, large scale development activities were initiated,
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immediately after independence, leading to rapid industrialization (including
paper, plywood, sawmilling), expansion of railways, network of highways and
other roads, construction activities, river valley hydro projects, expansion of
agriculture etc. claiming large areas of forests (nearly 4.13 mil ha) till 1976.
Forests were thus considered as a land bank for meeting the land needs for
other land use purposes and a resource for earning revenue to support other
development activity. Further, the subject “Forest” was legally brought under
concurrent list of the Constitution from the State subject by the 42nd Amendment
of the Constitution in 1976. Subsequently, a Central Act – Forest Conservation
Act 1980, was enacted to regulate the diversion of forest land for non-forestry
purposes. It is important to mention here that prior to the enactment of the
Forest Conservation Act 1980, the diversion of forestland for non-forestry
purposes during 25 years (1951–1976) was 4.13 mil ha about 60% of which was
for agricultural purposes. Before the Act came into force, the annual diversion
was 165,200 ha, which has been reduced to 36 560 ha after 1980s. Moreover,
these forestlands transfers took place without properly analyzing the
comparative benefits and costs of alternative uses. A new National Forest Policy
was promulgated in 1988. It marked a major departure from the 1952 policy by
laying prime emphasis on environmental stability and conservation of forests.
Furthermore, the new policy laid emphasis on meeting the domestic
requirements of fuel wood, fodder, minor forest produce and construction timber
for rural and tribal population and their participation in protection and
management of forests. Consequently, the forests were no longer source of
revenue for finance required for the development activities. Furthermore,
conservation of natural heritage in India by preserving natural forests with their
vast variety of flora and fauna, which represents the remarkable biological
diversity and genetic resource of India, has been emphasized in this Policy.
Participatory arrangements have existed in Indian forestry for several years in
some form or other. However, it was formalized with a declaration from the
Ministry of Environment and Forests, Government of India, in June 1990, which
provided to the state governments a framework for involvement of village
communities in protection, regeneration and development of degraded forests
situated in the vicinity of the villages. Joint Forest Management (JFM) has been
in operation for almost 20 years and the forest area as managed under JFM
regime is 24.6 mil ha, till March 2010.
Forest Conservation Act 1980
As a consequence of the enactment of Forest Conservation Act 1980, policy of
1988 and the subsequent intervention of the Supreme Court of India in 1996: (i)
presently there is a ban on felling of trees in all forests over an altitude of 1000
m ; (ii) high priority has been given for raising fuel wood and leaf fodder
producing trees in the government forests resulting into almost exclusion of
raising industrial trees; (iii) industrial wood production has been restricted to only
on farm lands or on waste lands; (iv) a ban on all operations in national parks
and sanctuaries have been imposed; and (v) prevention of green felling in
forests in some states has lead to drastic reduction in wood yield. All these
resulted in the trend of timber production from government forests in India as
indicated in Figure 3 and increased plantations in different models of
36

agroforestry in agriculturally rich provinces like Haryana (Table 1), Punjab,
Andhra Pradesh of India to meet demands of wood based industries. These
woods from eucalyptus, popular, casuarinas etc have been declared as
agricultural produce and marketed through agricultural market committee.

Figure 3. Trend of timber production from government forests in India
Table 1. Trend of plantations in Haryana in Mha
Year

Forest
Land

Common/I
nstt. Land

Farm/Private
Land

Total

2006–07

14

0.4

32.19

46.9

2007–08

14

2.0

28.06

45.00

2008–09

16

2.8

32.75

52.20

2009–10

13

2.2

35.29

50.78

2010–11

17

1.3

32.60

50.66

Total
Average

75
15.2

8.7
1.7

160
32.2

245.63
49.1

31

4

65

100

Percentage

Liberal Wood Import Policy
The Government of India further took a policy initiative and liberalized the import
of wood and wood products in 1996 to reduce the demand supply gap by
bringing them under Open General License (OGL) category and also to facilitate
conservation of forests. Since then the import of wood and wood products has
been steadily increasing (Figure 4). The import of wood has continuously
increased in the last two decades except for a slight dip in 2002–03. There was
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a sudden increase in the import by 60% in 1997–98 after liberalization policy.
The current level of import of wood is about 6 million cu m of which round logs
alone constitute more than 93%. Teak constitutes an important timber species
and forms about 15% of the total annual imported volume. Most of the imported
teak is from Myanmar, Ivory Coast, Ghana, Ecuador, Costa Rica and Benin. The
value of the imported wood and wood products has gradually increased from
INR33 220 million in 2003–04 to 76 880 million in 2009–10.

Figure 4. Import of wood and wood products in India during 1991–2010
Source: FSR-India (2010)
Agro-forestry and Trees outside Forests
National Commission on Agriculture in its interim report in 1972 has emphasized
importance of production forestry (man-made forests) and recommended
creation of Forest Development Corporations in different states for enhancing
the investment through bank financing and raising of large scale plantations
through social forestry. The report of the commission was instrumental in
promoting large scale social forestry programmes in India. Subsequently, India
has had large scale social forestry programmes with the aim of producing fuel
wood, fodder, small timber and other products from the plantations on
wastelands, degraded forests, private marginal lands, village common lands and
agricultural farms (Figure 5). These efforts were made by way of externally aided
projects from donor agencies such as World Bank, SIDA, DANIDA, DFID and
JICA to meet the increasing needs of rural communities. In the first three
decades after Independence i.e. 1950–80, the total plantations done by the
State forest departments were 3.54 mil ha with an investment of INR 2,400
million, while in the Sixth Five Year Plan (1980–85) itself, the 4.64 mil ha of
plantations was raised with an investment of INR9 260 million. This substantial
increase was due to internationally aided social forestry projects. During the
Seventh Five Year Plan (1985–90), plantation was done on 8.86 mil ha of land
area with an investment of INR25 868 million, which was almost double of the
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previous plan period with substantial addition of resources from poverty
alleviation programmes of rural development schemes of Government of India.
Plantations were established outside forest reserves on wasteland owned by the
governments and communities and on private lands. It was estimated that 5.94
mil ha of public lands were covered under block plantation and 2.92 mil ha were
covered in private areas.

Area afforested in Plan period in (M ha)

Area (M ha)

10
8
6
4
2
0

Figure 5. Trend of forest plantation in India of National Five Year Plans
During the Eighth Five Year Plan (1992–1997), 7.95 mil ha area was afforested,
the drop in the achievement compared to last plan period is attributed to the
removal of practice of earmarking certain percentage of funds for afforestation
under rural poverty alleviation schemes. Only 0.75 and 1.15 mil ha lands were
afforested during 1990–91 and 1991–92 respectively due to the termination of
many externally funded projects and paucity of financial allocations. During the
Ninth Five Year Plan (1997–2002), a flagship programme of the central
government under the name of National Afforestation Programme (NAP) was
launched to institutionalize people's participation in project formulation and
implementation. The Forest Development Agency as an autonomous federation
of Joint Forest Management committees was registered under the Societies Act
1860 is the implementing agency at the divisional level. Large scale plantation
continued with onset of NAP and support from the Twenty Point Programme
(TPP) through FDAs in all districts of India.
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Conclusion
The discussions in the preceding sections indicate that the policy and legal
framework provided active support for the conservation forestry in the form of
acts, afforestation/social programmes and the judicial interventions of the
Supreme Court of India on conservation and management of forests. This has
also resulted into changes in attitude toward forests, changes in usage of forest
products, changes in interface between forests management practices and
changes in formal evaluation and social security mechanism comprehensively
contributing towards the forest transition in India. In the recent past, the 'Green
India Mission' has set a target of creating additional 5 mil ha plantations outside
forests by 2020, as a part of mitigation option in the context of climate change.
This kind of additionality and the exponential growth of Indian economy and
substitutions for forest products will reduce the recovery period for Indian forests.
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Transitions to Sustainable Forest Management and
Rehabilitation in Malaysia1
2

Wan Razali W.M. and Mohd Shahwahid H. O.

The forestry sector is marked by various dimensions and diversity. It moves from
a state of resource surplus to a state of resource deficit in most economies. The
philosophy of traditional sustained yield forest management is to log forest area
based on a short-term economic profitability as the bottom line, for example to
contribute to its foreign exchange earnings and the national economic
development. This economic myth in the traditional forestry is now overtaken by
the sustainable forest management concept. In many developed economies, the
area of forest is now increasing after long periods of decline. The change from
shrinking to expanding forests has been termed as the forest transitions (Mather
1992, Grainger 1995). However, the definition of forest transition was then
expanded to include “shifting from deforestation to reforestation” (Mather et al.
1999) and also “the passage from net deforestation to net reforestation” (Mather
2004). From the perspective of “Business As Usual (BAU)”, many agreed to the
basic and expanded definitions, but from perspective of “Business Not Usual”
one may ask: (i) When will a region be considered as experiencing a net
deforestation (a state of shrinking forests)? Does a nation have to wait until its
forest cover percentage reduces to a minimum of, for example 10% or 20%? (ii)
What is an acceptable minimum level of percent forest cover a region has to
attain before it can be considered as having forest transitions? Does a region
have to wait until its forest cover increases to a minimum of, for example 40% or
50%? Although the term deforestation has been globally defined and agreed
upon, the definition of forest transitions may be argued as lacking a generally
agreed minimum percentage forest cover before a region can be categorized as
experiencing forest transitions. The whole idea of forest transitions may be
analogous to the concept of defining “Sustainable Forest Management (SFM),
more so when one tries to argue the applicability of the SFM definition to forests
that have economically low productivity or yield but socially and/or
environmentally sustainable over a long period of time!
This study analyzed the published forest cover since mid-1960 to understand
whether there exist forest transitions in Malaysia. Further, a case study was
conducted (Mohd Shahwahid & Wan Razali 2013) to determine causes of
deforestation and to estimate Environmental Kuznets Curve (EKC) in Peninsular
1

Malaysia Country Report in the Research Agreement between APAFRI & UPM
under the Project: Comparative Analyses of Transitions to Sustainable
Forest Management and Rehabilitation.
2

Respectively Professor, Faculty of Forestry & Professor and Dean, Faculty of
Management and Economics, Universiti Putra Malaysia, 43400 UPM, Serdang,
Selangor, Malaysia.
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Malaysia, as data are easily available compared with Sabah and Sarawak. The
study also analyzed Malaysia’s capability to sustaining its timber production
under the present natural forest management system (another case study: Wan
Razali and Mohd Shahwahid 2013), although a complementary supply of
commercial logs is recognized from existing plantations of Acacia (planted under
the Compensatory Forest Plantation Programme) and rubber trees
(agriculturally planted for its latex). The turning point for expanding agriculture
and shrinking forest areas in Malaysia was the introduction of the Land
Capability Classification (LCC) system in the 1970, which was essentially an
application of the economic concepts that assigned land uses to capability
classes. According to the LCC, forestry did not belong in Classes I–III because it
generated lower rents than competing uses, but it did belong in Classes IV–V,
where it generated higher rents. Numerous studies have determined that rubber
and oil palm plantations established during the 1960s and 1970s by the Federal
Land Development Authority (FELDA) and private plantation companies did
indeed earn high rates of return. Agriculture received another policy ally in the
form of the National Economic Policy (NEP) established after 1969 with its
emphasis upon alleviating rural poverty. In fact, land development showed no
sign of slowing down at the start of the 1970s. Land use change throughout the
1970s to 1980s continued to be guided by the LCC, even with the passing of the
National Forest Policy in 1978 where permanent forest estates (PFE) were
established. Deforestation in the 1980s continued to be driven by perceived
returns to agricultural expansion, with the Forestry Department's efforts to
prevent conversion providing only minor resistance. If there was a reasonable
request to alienate forests for some form of development, the states generally
granted it. But despite that by the late 1980s the rate of conversion was slowing,
as industrialization and urbanization caused the rural labour market to tighten
and agricultural returns to fall.
Although Malaysia was categorized as HFHD (High Forest Cover with High
Rates of Deforestation), it is quite difficult to categorize Malaysia as
experiencing forest transitions due to its officially fluctuating forest areas
gazetted by the Government: for example, from 20.10 mil ha (61% of its land
mass) in 1988 to 19.54 mil ha (59%) in 2003 and to 18.48 mil ha in 2011. The
fluctuating but expanding or reducing forest cover areas (Table 1) are not strictly
due to reforestation or afforestation – as forests in Malaysia are selectively
logged and naturally managed with assisted natural regeneration, but mainly
due to the adoption of the National Forestry Policy 1978 (Revised 1992) and the
enactment of National Forestry Act 1984 (Amended 1993) and various other
environmentally related policies and acts that revamped and controlled various
forestry activities and management of permanent production forests, (totally)
protected forests, and alienated/ state land forests. Between the years 2000 and
2010, Peninsular Malaysia experienced an annual declining rate in forest area of
approximately -1.94%, with Sabah -11.64 % and Sarawak -3.49%. The forested
land in Malaysia was slowly giving way to agriculture especially oil palm and
other forms of land use to support the growth in its population, foreign exchange
earnings and gross domestic product (GDP) – all being the policies of the
Government. Hence, drivers to deforestation and forest degradation are mainly
commercial logging, land use change and logging prior to agriculture
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development, agriculture expansion, growth in GDP, export of timber products,
and population growth.
Table 1. Changes in forest area: Malaysia
Year

Hectare (%)

Year

Hectare (%)

1988 ~ 20.10 mil ha (61%)
1989 ~ 19.47 mil ha (59%)
1992 ~ 19.15 mil ha (58%)
1994 ~ 19.00 mil ha (58%)
1996 ~ 18.87 mil ha (57%)

2003 ~ 19.54 mil ha (59%)
2005 ~ 18.31 mil ha (56%)
2007 ~ 18.23 mil ha (56%)
2010 ~ 20.46 mil ha (62%)
2011 ~ 18.48 mil ha (56%)

Implementation of National
Forestry Policy 1978 (Revised
1992).

Gazettement of National Forestry Act
1984 (Amended 1993).

This creates a conflict between agriculture production, forest management and
the national economic development. Hence, in the context of Malaysian
deforestation, the implication is that agricultural expansion especially the oil
palm, total GDP, population and also export of timber products could be the
main factors that influenced forest loss. The main question will be whether a
transition from production forestry to forest conservation and protection can be
efficiently managed by Malaysia, with or without international supports, more so
in the present era of REDD+ (Reducing Emissions from Deforestation and
Forest Degradation). Although the GDP, area of oil palm planted, export of
timber products and population growth have significant influences on the rate of
deforestation in Peninsular Malaysia, the factor of rising population alone did not
seem to increase deforestation in Peninsular Malaysia. An investigation on the
possible presence of the EKC in Peninsular Malaysian deforestation rates did
not support the long-run inverted-U relationship between economic growth and
its deforestation rate (Figure 1). Sabah and Sarawak were not considered in the
analysis due to difficulties in getting much information needed in the short
duration of this study. However, if one broadens the perspectives of forest
transitions to include, among others a change in emphasis “from production to
protection and conservation” or a shift “from unsustainable to sustainable forest
management” or even “a societal transition or a cultural change for the better
forest management, utilization and conservation”, then Malaysia can be
considered as transiting towards a sustainable forest management. The latter
scenario was proven from the second case study that Malaysia can sustain its
timber production under the present sustainable forest management practices.
Notwithstanding the reduction of forested areas, the policy analyses have
indicated a favourable scenario in ensuring the continuous supply of timber from
sustainably managed forests.
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Figure 1. Actual versus forecasted deforestation in Peninsular Malaysia
In Peninsular Malaysia, forest management had been practiced to sustain (i) a
continuous production of commercial logs from second cycle natural forests
managed under Malayan Uniform System (MUS) and Selective Management
System (SMS) of about 12 mil cu m in 2012 to about 6 mil cu m in 2020 (Figure
2); (ii) a further production of commercial logs of about 10–16 mil cu m/year from
second cycle natural forest managed under MUS from 2021 until year 2045
(Figure 3); and (iii) a complementary supply of commercial logs from both
plantations of Acacia and Rubber: between 1 to 3 mil cu m/year from the year
2000 onwards (Acacia timber) and about 1.5 to 2 mil cu m/year from 1994
onwards (rubberwood). Sabah and Sarawak were able to meet their domestic
consumptions for logs, with Sarawak being able even to meet the domestic
processing requirement for export of processed or secondary products. Sabah,
on the other hand, had to depend on plantation logs to meet its domestic
processing requirements for export of secondary products. The entire nation will
be able to sustain its domestic consumption and the export of processed timber
through the year 2015.
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Pen. Malaysia: Continuous supply of
timber from sustainably managed forests
(ii) a continuous production of commercial logs from second cycle
natural forests managed under Malayan Uniform System (MUS)
and Selective Management System (SMS) of about 12 million m3 in
2012 to about 6 million m3 in 2020

Slide id S29

Figure 2. Production of commercial logs from second cycle forests managed
under MUS and SMS from 2012–2020

Pen. Malaysia: Continuous supply of
timber from sustainably managed forests
(iii) a further production of commercial logs of about 10 - 16
million m3/year from second cycle natural forest managed under
MUS from 2021 until year 2045;

Figure 3. Production of commercial logs from second cycle forests managed
under MUS from 2021–2045
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Analyses by FAO (2011) indicate the following scenario and are consistent with
our case study: “In the period 2011–15, total annual log production is projected
to be 29.2 mil cu m. Production from natural forests will decline to 15.5 mil cu m
but the harvest from forest plantations will grow to 11.8 mil cu m, with most of
the expansion occurring in Sarawak (and 1.90 mil cu m will also be harvested in
rubber plantations). In the period 2016–2020, annual natural forest production
will decline to 11.5 mil cu m, while production from plantations will increase to
16.1 mil cu m. Thus, annual log production from natural forests is expected to
decline from 19.3 mil cu m per year in 2006 to 11.5 mil cu m in 2020, but total
log production (i.e. from natural and planted forests combined) will increase.
Over the period, the decline in annual log production in the PFE in Peninsular
Malaysia, Sabah and Sarawak will be due mainly to the introduction of more
conservative forest-harvesting practices and stringent enforcement. Most of the
projected decline in natural-forest production in Sarawak (from 11.5 mil cu m per
year in 2006 to 8.0-10.0 mil cu m per year in 2016–2020) is due to a reduction in
log production from non-PFE natural forests. There will be a slight reduction in
the harvest in the PFE, from 8.5 mil cu m to 8.0 mil cu m.”
Forest in Malaysia has been regarded in the past as an inexhaustible land
reservoir for conversion to other uses and as a storehouse of raw material to be
turned to liquid assets, whereas, in fact, they are Malaysia’s most valuable
resource (renewable) for the supply in perpetuity of many vital goods and
services. The looming problems of expected timber shortage are not of course
without solutions. It can be avoided given the social and political will. In fact,
prudent decisions taken may not only avert disaster but may even create
opportunities for a bigger industry. The key lies in the proper management of the
forest resources, its conservation, its utilization, and its sustainable development.
There is a need to review critically today’s policies if Malaysia’s timber sector is
to be sustained, vis-à-vis (i) it is imperative for the Government to review the
policies on logging especially with respect to the annual cut and to ensure that
the land remains in forest use after harvesting/ logging and on log export with
the aim of further restricting such activity; (ii) there must be sufficient efforts and
funds allocated to reforest unproductive logged-over forests to ensure its
continued productivity; (iii) effort must be taken to treat the logged-over forests
(silviculture treatments) to ensure higher productivity per unit basis; and (iv)
concerted effort must be given to ensure the success of industrial forest
plantations in order to offset the anticipated shortfall of general utility timber from
the natural forests. Establishment of plantation of high value and market proven
or speciality timber species must also be encouraged. Many policies, strategies
and actions can be taken to avoid the expected timber shortage and at the same
time to promote sustainable forest management practices, hence promoting
forest transitions at the same time. The problem of shifting cultivation, improving
current forest policy and administration, intensifying natural forest management
practices and enhancing silvicultural operations, and the need for stronger
research capabilities must be given due attention and appropriate action taken
for Malaysia to sustain its forest resources in perpetuity. The scenario for
forestry in the 21st century is expected to be substantially different from what it
is today and highly unpredictable. Forestry will crisscross institutions, disciplines,
organizations, specialization, roles and identities. Foresters will enter the
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debates on when, where, why, and how forests should be managed, including
for what purpose and by whom. No longer foresters alone be authorized to
determine how forests are managed.
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Laos is a developing economy located in the central heart of South East Asia
with only 236 800 sq km and population of 6 385 057 people in 2011. The
current Gross Domestic Product (GDP) of Laos is USD1069 in 2010. This figure
has been gradually increased from only USD340 in 1995 and about USD491 in
2006. The current main drivers of increasing Laos GDP are services sector
(hotel and tourism) covered 37.2% following by the agriculture-forestry and
industry (hydropower and mining) sectors with 28.8% and 28%, another small
sector is export taxes covers only 5.9%. Previously, agriculture and forestry
sectors was a chief employer in Laos, employing over 80% of Lao citizens while
generating about 53% of the national GDP. Economic growth has reduced the
official poverty rates in Laos from 46% in 1992 to 26% in 2010. The Lao
Government projects that by 2020 Laos will no longer be classified among the
least developed economies.
There are two main national organizations respond for forest management in
Laos: Ministry of Agriculture and Forestry (MAF) controls the forest and
agriculture sector focusing on production forests. The Ministry of Natural
Resources and Environment (MONRE) is recently established responding to
issues on conservation, protection forests, as well as other activities relating to
environmental issues. These organizations are the main coordinators with other
related sectors such as the National Land Management Authority, the Ministry of
Industry and Commerce, the Ministry of Energy and Mining and Water
Resources.
Based on the theory of “forest transition”, Laos forest cover rate has not reached
to the point of forest transition yet as the forest cover still continue decreasing at
the moment. Forest cover in Laos has decreased dramatically from 70% in 1940
to 49% in 1982 and this figure continues going down slowly to 2010 with only
around 40.3% or about 9.5 mil ha. Studies show that in average, the Lao forest
cover loses around 1.4% annually. The losing rate would be about 134 000 ha in
the total forest area in Laos. However, forest cover change calculated here
includes the forest canopy of more than 20% only, if it includes the forest canopy
of less than 20%, but higher than 10%, the figure of forest cover in Laos was
55.1% in 2010. Furthermore, forest areas including agriculture, urban forests,
etc. also cover 25% with about 5.9 mil ha, and are not included in the current
forest cover figure.
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Evidences show that several factors driving to forest degradation in Laos. The
four main factors are: 1) shifting cultivation – agricultural expansion relating to
the growing population, 2) unsustainable logging, 3) industry tree plantation, and
4) mining and infrastructural development projects (dam and road constructions).
It seems reasonable that shifting cultivation activity is one of the main factors
causing deforestation in Laos, as over 80% of the Lao population still live in the
rural area. These people depend heavily upon agriculture and forest resources
for their incomes, food security and medicine. In average, the total annual forest
area suffering from shifting cultivation is about 57 300 ha in 2011. However, this
figure has decreased from 187 000 ha in year 2000. The number of shifting
cultivation starts decreasing because of the government has imposed a stricter
law to reduce and eradicate shifting cultivation activity completely by 2020.
Logging is an important factor causing forest degrading in Laos. Legally there
are three main sources for timber supply in Laos: production forest, development
area and plantation forest. But illegal logging sources include both places
mentioned above and also implemented at the protection and conversation
forests. The available data shows that in average annual timber cutting in Laos
is about 3 103 286 cu m between years 1999–2007 including timber supply from
both production, plantation and development areas, including exporting and
domestic consumption. This figure did not include illegal logging.
In reality industry tree plantation contributes both deforestation and rehabilitation.
If the industry tree is grown at the right place of degraded forest area; it will have
positive effect (rehabilitation forest). On the other hand, if the tree is planted at a
wrong place, which still has rich covers of natural forest, it will contribute to
forest degradation. The Lao Government has a target to rehabilitate forest cover
up to 70% by 2020. Tree planting has therefore been strongly supported by the
government (in 1980 the Government set up a national tree planting day on 1
June and each year tree seedlings are provided to provincial and district offices,
farmers and private sectors to plant nationwide). However, it seems that Laos
still lack clear definition and clarification of forest types and canopy cover
situations, such as degraded forests and other primary, secondary, fallow forests.
Therefore, previous industry tree plantations, especially rubber and Eucalyptus
plantations got more negative impact than positive impact. The total estimate of
plantation forest in Laos is about 223 000 ha in 2010. This figure includes state,
private smallholder and urban industry tree plantations.
Two main development sectors that seriously causing deforestation in Laos:
hydropower construction and mining. The Lao Government is planning to be the
Asian battery, signed MOUs to supply 7 000 MW of energy to Thailand after
year 2015, 3 000 MW to Vietnam after year 2020, and 5 MW to Cambodia by the
end of year 2009. Up to 2012, the Government has signed contracts to both
domestic and international investors for hydropower construction projects in
Laos for about 88 projects with estimating for power production of 100 000 GWH
per year. Between 2002 and 2010, four main dams were constructed: Nam
Ngum 2, Xe Kaman 3, Nam Theun 2, and Xeset 2. These dam construction
projects cleared about 54 222 ha of forest areas. In addition, gold mine
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exploration is also the hot issue in Laos. These products exports represent 40%
of the total export earnings of Laos. In 2007, 100 foreign companies invested in
158 mining sites with over 427 184 ha under exploration, and over 1.39 mil ha
under prospecting. Most mining sites are dense forest cover. Therefore, if
average stand volume in Lao forests is 60 cu m/ha, the areas would supply
approximately 109.332 mil cu m.
There are 757 plants and 150 animals that have been identified as Non-Timber
Forest Products (NTFPs) in Laos, but there would probably be 4–5 times higher.
NTFPs are being used daily by local people and some of these are nationally
important for their commercial values. There is over 80% of the total Laos
population still highly dependent on NTFP for constructing their shelters, as
herbal medicines and food, and for cash incomes, in Laos.
There are several potential factors contributing to forest transition to sustainable
management and rehabilitation in the future in Laos. One of the main important
keys is the Lao Government strategy to increase forest cover of up to 70% by
2020. In order to achieve this target, the Ministry of Agriculture and Forestry has
to encourage all governmental forest organizations from national to local levels.
The relevant agencies and donors also need to plan their work relating to forest
development both in natural forest and plantation management. Another
important key achievement for the government goals is forest plantation. The
state has encouraged more incentive for forest plantation by supplying free
seedling, especially on the Lao national tree planting day (1 June every year).
However, the process of forest plantation management should be better
controlled as well as a clearer definition and classification of forest types and
canopy cover should be recognized. The Government must also strengthen
forestry law and regulations in terms of natural forest participatory management
and uses through national to local levels. Forest management has been more
involved by local people in terms of sharing their right ownership and benefits
from forest management. Finally, forest transition to sustainable management
and rehabilitation in the future would be affected by gradually increasing local
people incomes, particularly for the rural people who highly depend on forest
and forest resources for their livelihoods. These groups would reduce the rate of
shifting cultivation (slash and burning forest) and cutting forest for fuel, which are
previously the main key causes of deforestation in Laos.
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ha in 1890, 22.2 mil ha in 1915, 23.5 mil ha in 1939, 19.6 mil ha in 1945, to 25.6
mil ha in 1960, and has been stable at around 25 mil ha since the 1960s. The
causes of forest area dynamics were analyzed and described in the following
paragraphs.
Japan’s forest area increased between the 1880s and the 1890s with a
significant decrease of grassland. Japan was vulnerable to natural disasters in
this period, and the Japanese Government strived to reduce and prevent
damage from the natural disasters. The government recognized forest
conservation and afforestation as important actions against natural disasters. It
promoted these actions by establishing some laws such as the Forest Law in
1897. This law was accompanied by the Protection Forest System for promoting
public functions of forest like headwater conservation, soil run-off prevention,
landslide prevention and so on, and the control of crimes against forest
resources. Kumasaki (1967) showed that the annual average of area afforested
during the 1890s was estimated to be more than 100 000 ha. The study
estimated that annual wood consumption increased from approximately 30 mil
cu m in the first half of the 1880s to more than 40 mil cu m at the beginning of
the 1890s. By the end of the 19th century, the share of fuelwood in the total
wood consumption accounted for almost 80%, whereas structural timber
accounted for only 20%. Up to the 1950s, fuelwood was the primary energy
source.
Generally speaking, forest area decreased during the latter half of the 1900s,
and between the 1920s and the 1940s, the area was more or less same as that
in the 1910s. On the other hand, from the 1900s to the 1920s, agricultural land
expanded from 5.3 mil ha in 1904, 5.6 mil ha in 1910 to 6.0 mil ha in 1920.
These figures indicate that the expansion of agricultural land was associated
with the decrease of forest area. Wood consumption increased gradually from
the end of the 19th century as follows: 46.5 mil cu m in 1890, 58.2 mil cu m in
1900, 50.0 mil cu m in 1910, 59.2 mil cu m in 1920, 57.6 mil cu m in 1930 and
94.1 mil cu m in 1940 in estimation (ibid). At the beginning of the 21st century, a
forestry railway system for roundwood transportation was introduced in order to
improve productivity of forestry activities. Fuelwood consumption was stable at
the level of 30–40 mil cu m from the 1900s to the 1940s. In the 1920s and the
1930s, Japan imported industrial roundwood of some mil cu m to fill up the
shortage. Furthermore, the amount of structural timber consumption also
increased rapidly: from 6.1 mil cu m in 1890, 11.0 mil cu m in 1900, 12.1 mil cu
m in 1910, 16.7 mil cu m in 1920, 18.6 mil cu m in 1930, to 30.1 mil cu m in 1940.
More than half of structural timber was used for non-building construction,
inferring that outbreaks of wars had some impacts on the wood consumption
and forest resources.
Forest area expanded from 19.6 mil ha in 1945 to 25.6 mil ha in 1960. After
WWII, Japan experienced a rapid and significant economic growth, and
accordingly demand of industrial roundwood increased as a key material of
housing construction. The amount of industrial roundwood for housing
construction increased from 9.6 mil cu m in 1946, 19.3 mil cu m in 1951 to26.4
mil cu m in 1961. Rising roundwood prices with the increasing demand were
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incentives for forest owners to maintain their forests, or for land owners to plant
coniferous trees on their pastures or grassland, in the 1950s and the 1960s
mainly. As a result of increased tree planting on private land, private forest area
gradually increased. The Forestry Planning System and Forest Owners'
Cooperatives System introduced under the revised Forest Law in 1951 had
significant influence on promotion of forest management and expansion of forest
area. The expansive afforestation measure, which aimed to expand coniferous
tree plantations replacing broadleaved forests, was implemented by the Forestry
Agency from the 1950s to the 1970s. This measure deserves special mention in
terms of forest expansion; annually 40 000 to 90 000 ha were planted with
coniferous trees. Forestry Agency encouraged Japanese cedar, Japanese
cypress, Japanese larch, Sakhalin fir and Japanese red pine for new planting,
because of their fast growing characteristics and straightness. On the other
hand, depopulation of rural areas has taken place since the latter half of the
1950s and has influenced on forest management negatively.
Since the 1960s, forest area has been stable at around 25 mil ha, while
agricultural land area has been declining from 6.1 mil ha at the beginning of the
1960s, 5.4 mil ha in the mid-1980s, and 4.6 million ha between 2008 and 2011.
After the 1960s, main forest resources utilized has shifted gradually from natural
forests for fuelwood to plantation forests for industrial roundwood, especially
softwood. With this shift in main forest resources, standing volume has
increased more in the last 50 years. In the mid-1960s, Japanese Government
liberalized timber import due to the limited domestic supply of roundwood, and
rising prices of domestic timber under the strong demand for timber after WWII.
Domestic roundwood supply declined significantly from the end of the 1960s to
the 1990s. Consequently, dependence on imported timber rose remarkably from
the latter half of the 1960s to the 1990s, and the rate of timber self-sufficiency
dropped down from more than 90% in the 1960s to 18% at the beginning of the
2000s. The factor of population increment had a significant positive impact on
wood consumption, because wood consumption per person was 0.8–1.0 cu m
between the 1970s and the 1990s. Although forest stock has been increasing
continuously since the 1960s, disproportionate age class distribution has been
observed as a serious problem for timber utilization in the future. These trees
were planted for industrial use and many of them have reached the age to be
harvested. Japan needs to harvest these aged forests with replanting in order to
realize proportionate forest resources in terms of age class distribution.
Consequently, there are some key factors with positive impact and negative
impact as stated above. The relationships among key factors were different
before and after WWII. It can be summarized as shown in Figures 2 and 3.
Before WWII expansion of forestry, increase of rural energy demand for wood,
increase of timber demand and limited timber trade, had significant impacts on
forest area change and most of them had negative impacts on the change.
Increment of pressure on forest resources caused forest area to decrease. After
WWII, factors such as promotion of extensive afforestation from the 1950s to the
1970s, rise in timber imports from the 1960s and rise in dependency up to the
1990s, change of rural energy source between the 1950s and the 1960s, and
depopulation of rural area since the latter half of the 1950s, had a significant
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The current state of influences on forest transition can be explained as follows.
Firstly, from an opinion polls surveyed by the Cabinet Office, the rise of
environmental concerns related to forest services including wood utilization is
evident among young generations. Recently, some of them have experiences of
forestry practices and volunteer activities in rural areas. These experiences
might have contributed to such a trend of public opinion. Secondly, some of
forest owners have been reluctant to undertake forest management due to low
roundwood prices and urbanization. Some of them have given up the replanting
of trees after clear harvesting since the latter half of the 1990s. These trends
would be intensified in the next generations. Thirdly, total wood consumption has
declined: per-capita wood consumption dropped from around 0.9 cu m in the
1990s to 0.5 cu m at the end of the 2000s. This fact infers that impact of
population change on wood consumption and forest resources is quite small
recently. Finally, in the last several years, wood utilization in large constructions
and business shops have been encouraged as an action against climate change
by major companies under the Japanese Government’s measures to promote
wood utilization. Those movements may have an impact on timber market and
forest management.
The socio-economic factors that have influenced forest transition in Japan are as
follows:
(1) Policy: Forest Law in 1897 and Forestry Law in 1951, accompanied
by the Forestry Planning System, and expansive afforestation
measures from the 1950s to the 1970s had significantly positive
influence.
(2) Social issue: Population increase had a negative impact.
Depopulation of rural areas has influenced on forest management
negatively.
(3) Land utilization: Agricultural land use had negative significant
influence. Urbanization might have had impact to a certain extent.
(4) Economic issue: Timber import had a positive impact.
(5) Energy: Fuelwood consumption had a negative impact.
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Forest transition is the change from shrinking to expanding forests (Mather 1992,
Grainger 1995 in Mather and Needle 1998). Theory of Forest Transition
developed through several studies in Europe in the 1990s by Alexander S.
Mather. The definition of “forest transition” then expanded to include “shifting
from deforestation to reforestation” (Mather et al. 1999) and also “the passage
from net deforestation to net reforestation” (Mather 2004). Forest transition could
be identified in developed economies through characteristics which occurred in
forest transition in France, namely: (1) from local use of timber (pre-industrial) to
need of urban-industrial forest, (2) agricultural intensification, technological
improvement and rural exodus, (3) timber trade and fuel wood requirement, and
(4) perception and paradigms shift (Mather et al. 1999).
Indonesia is a high diversity economy, from geography, climate, flora and fauna,
natural resources, land uses, social, economy, to culture and language.
Indonesia has high population density and scattered in thousands of islands.
Development of Indonesia, in term of utilization and exploitation of lands, started
from the Dutch colonial period. The Dutch established plantations in Java and
later in Sumatera. Population in Java was already dense and Javanese people
have been well-known as hard workers. Therefore, the Dutch colonial
government sent people from Java to work in plantations established by the
Dutch in Sumatera (transmigration). Land tenure and allocation of lands for
wildlife or nature reserves were also started from Java. Boundary for each land
title and government land was already well defined in Java. While in outside
Java (islands other than Java), only wildlife or nature reserves were designated
and protected as government lands, but other lands were not properly defined.
This resulted in the differences of management and development phases
throughout Indonesia. Therefore, the occurrence and factors determining
change in forest cover and forest transition cannot be generalized for the whole
of Indonesia.
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By law, national forest areas occupy 73% of Indonesia’s terrestrial. There are
three functions of forest: protection, conservation, and production. Based on
each function and characteristics, there are several categories of forests:
protection forest, conservation forest (wildlife sanctuary, strict nature reserve,
national park, grand forest park, nature recreation park, hunting park), and
production forest (limited production forest, permanent production forest, and
convertible production forest). The forest areas if used for non-forestry purposes,
permission must be granted by either the central or the district government,.
Convertible production forest is the only forest area that can be de-designated
for non-forestry purposes activities, such as transmigration projects, mining, and
agricultural plantations. Since the decentralization/reformation era, the district
governments could make their own policies, including on the forest areas in their
jurisdictions, except conservation forest areas. Therefore, deforestation and
forest development (reforestation, afforestation, and natural regrowth) initiated
by the government’s policies.
In order to understand whether there are forest transitions in Indonesia,
Indonesian land cover data published by the Directorate General of Forestry
Planning (MoF) and regional boundary data published by the Geospatial
Information Agency (Badan Informasi Geospasial/BIG) from 2000 to 2011 were
analyzed to identify land use/land cover and forest cover changes. Due to very
large area of Indonesia with very diverse land covers, thousands of islands,
various bio-geographies, uneven development throughout Indonesia, various
policies issued by district governments, and other limiting factors, from a general
analysis of land use/land cover change throughout Indonesia, a more detail
forest cover change analysis was conducted only to five main islands of
Indonesia: Java, Sumatera, Kalimantan, Sulawesi, and Papua, including their
surrounding small islands. To understand the underlying and direct drivers of
forest cover change, the analysis was further expanded using data obtained
from Indonesian Statistics and Forestry Statistics (1976–2013).
In total, forest cover of Indonesia was still decreasing, but the rate was declined
from 2009 to 2011 (Figure 1). With more detailed analysis, it is revealed that the
forest cover for Java and Papua Islands decreased until 2009 and slightly
increased from 2009 (Figure 2). Java, as the centre of Indonesia’s development,
suffered deforestation earlier than other islands. Similarly, Java also
experiencing reforestation earlier, though in Java itself, the deforestation and
reforestation status varied between provinces and districts. The next islands
facing deforestation following Java were Sumatera, Kalimantan, Sulawesi, and
then Papua. In each island, the patterns of forest cover changes also varied.
Figure 3 shows the land cover dynamics in Indonesia between 2000 and 2011.
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Figure 3. Land cover dynamiccs in Indonesia (2000–2011)
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provinces faced
d deforestation
n from 2000 to 2011, except West and
Central Java that showed fo
orest cover incrrease from 200
09. Other provinces were
still in deforestation statu
us, and East Java was a
at the worst status of
deforestation
n. Overall Suma
atera was still deforesting,
d
exxcept Lampung
g, BangkaBelitung, We
est and South Sumatera, Jam
mbi, and Aceh
h provinces tha
at showed
reforestation process from 2009. Riau an
nd Bengkulu w
were still in defforestation
until 2011, w
while other pro
ovinces showed
d reforestation efforts but the rates of
reforestation were not yet exceeding
e
the deforestation rrate. In Kalimantan, East
Kalimantan P
Province was th
he only one of four provinces that significantly passed
the deforesttation threat. Despite being
g selected as Pilot Provincce for the
Reducing Em
missions from Deforestation
D
a Forest Deg
and
gradation Pluss (REDD+)
National Prog
gramme from 2010, deforesttation in Centrral Kalimantan had been
significantly worsen from 2009 to 201
11. In Sulawe
esi, all provinces were
deforested frrom 2000 until 2011, but onlyy South Sulawe
esi started to gain
g
forest
cover from 2
2009. Central Sulawesi
S
had the
t
same case
e as Central Ka
alimantan.
Papua provinces that ha
ave the large
est remaining forests in Indonesia,
I
experienced uniform pattern of forest covver change: defforestation durring 2000–
2006, worsen
ned deforestattion during 200
06–2009, and reforestation after
a
2009.
From the thrree provinces in
i Papua, Cen
ntral Papua wa
as the only pro
ovince that
still in deforesstation status although
a
refore
estation efforts w
were evident.

61
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From this study, it is clear that though at national level Indonesia is considered
as still experiencing deforestation, due to the diversity of all aspects, such as
geography, climate, flora and fauna, natural resources, land uses, social,
economy, to culture and language. The deforestation status varied inside
Indonesia and several provinces have already passed the deforestation phase
and turned to reforestation. Provinces that experienced forest transition were:
West Java, Central Java, Aceh, Jambi, West Sumatera, South Sumatera,
Bangka-Belitung, Lampung, East Kalimantan, South Sulawesi, Papua, and West
Papua. However, provinces in Papua must be excluded, because they are not
yet as developed as in other provinces in Indonesia. The remaining provinces
have been in the dynamic change and continuous observation and analysis are
necessary. Forest transition in Indonesia does not follow the theory of Forest
Transition by Mather and Needle (1998) or Mather et al. (1999). Forest
transitions in Indonesia as well as their drivers should be studied at sub-national
level for a better understanding of the state of forests in Indonesia.
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Deforestation constitutes the main problem in developing economies, due to
some proximate causes and driving forces. Among the proximate causes,
agricultural expansion and forest exploitation are very important. The driving
forces include population increase, debt, government policies, and price of
export commodity.
Deforestation is site specific event and would vary
depending on these biophysical and demographic factors of the site.
Ministry of Forestry of the Republic of Indonesia (MoFRI) regularly announces
forest cover changes. They published annual deforestation from periods 2000–
2003, 2003–2006, 2006–2009 and 2009–2011. Using MoFRI’s forest cover
change data and regional boundary data published by the Geospatial
Information Agency (BIG), Damayanti et al. (2013) analyzed land use/land cover
and forest cover changes in Indonesia. There were increases in the annual
deforestation from during periods 2000–2003, 2003–2006, to 2006–2009,
namely 1 mil ha (0.33%), 2.24 mil ha (0.75%), and 2.44 mil ha (0.84%),
respectively. Then there was a decline in the annual deforestation between 2009
and 2011 (0.94 mil ha or 0.5%). The report by Damayanti et al. (2013) also
revealed that the starting period of deforestation, its process, and its magnitude,
vary among islands in Indonesia. Together with Java Island, Sumatera and
Kalimantan Islands started their deforestation since the Dutch colonial
government ruling in Indonesia; and deforestation increased since the
enactment and implementation of Foreign Investment Act (Act No. 1 of 1967)
and Domestic Investment Act (Act No. 6 of 1968).
Efforts to push down the deforestation process through some programmes in
rehabilitating land and forest have been implemented since 1960s. Though the
progress of these programmes at national level were very limited, the analysis of
forest covers change conducted by Damayanti et al. (2013) showed some
provinces in these islands were turning to reforestation in between 2000 and
2011. Java has very long history of deforestation since the Dutch colonial era.
Meanwhile, Java also has been struggling to extend the forest cover through
many programs. Land cover change analysis of Java showed that West Java
and Central Java are provinces that experiencing forest transition (Damayanti et
al. 2013). In order to further understand the possible factors contributed to
forest transition in Java, especially in West Java Province, Kuningan District was
1
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selected for a case study. Previous study by Prasetyo et al. (2012) showed this
district experiencing the process of forest transition between 1997 and 2009.
This study classified villages into three types: PHBM villages, non-PHBM
villages, and unidentified villages. PHBM (Pengelolaan Sumberdaya Hutan
Bersama Masyarakat) is a programme initiated by Perhutani (State Forestry
Corporation) to manage forestland together with communities living surrounding
the forests. Villages, that having national forestlands in their jurisdiction have
been involved in PHBM programme and therefore called as PHBM villages. This
study also revealed that reforestation occurred in both PHBM and non-PHBM
villages.
The current study used longer period of land cover data, with objectives to
analyze forest cover change between 1978 and 2009 and to reveal proximate
and underlying causes behind reforestation in the Kuningan District. This study
examined land use/land cover changes on forestlands as well as privatelyowned land. Meanwhile, underlying causes were also identified from household
survey and secondary data related to government policies on strategies and
programmes for reforestation and land rehabilitation.
Historical land cover changes were identified based on interpretation of time
series Landsat Imagery data from Landsat Multispectral Scanner (MSS) path
128 row 65 acquired in 25 April 1978 and 20 June 1976; Landsat Thematic
Mapper 5 (TM5) path 121 and Row 65 acquired on 6 August 1997, 5 September
1999, 5 March 2002, and 16 March 2009. All of these data were imported into
the Erdas Imagine Version 9.1 format, and geo-referenced based on digital
topographic mapsat with a scale of 1:25 000. For Landsat MSS data, due to
cloud interfere in the 1978 image, the 1976 data was merged with the 1978 data
to get the best performance data with low cloud coverage and the resolution was
adjusted to the resolution of Landsat TM data.
Land cover classifications were performed based on supervised classification
with maximum likelihood algorithm for each satellite data. Number of land cover
classifications was derived based on the result of field observations, namely:
forest, mixed garden, grass and bush, upland and bare land, paddy field, built-up
areas, and water bodies.
“Forest” in this study is various combinations of plants/stands of pine, teak, and
various mixtures of tree species and natural forest. Old mixed garden stands
were very dense, so that the structure and canopy cover were similar to forest
stands. Visual similarities caused the reflectance (digital number value) of old
mixed garden to resemble plantation forest and/or natural forest. Upland
agriculture is usually comprised of cultivated food crops which rely on rain (rain
fed agricultural systems). Upland agricultural areas which cannot be cultivated
are left as idle land in the form of barren lands, and so upland agriculture and
barren land were combined into a single upland and barren land type of land
cover class.
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Upon completion of digital classification, a visual classification was performed
through manual correction based on available land cover maps, high resolution
images of Google Earth (taken in 2002 and 2009), and the Perhutani map. Last,
an analysis of accuracy was performed using producer, user, and kappa
accuracies as suggested by Congalton (1991). The accuracy of the final
classification was compared with land cover at points derived from high
resolution image (Google Earth). There were 109 points and 98 points were
used for accuracy assessment of land cover in 2002 and 2009, respectively.
Accuracy of the other imageries could not be performed due to availability of
data.
Land cover changes may cause by human disturbances or activities. Such
changes can also occur gradually during natural succession. A transition matrix
was used to make a detailed analysis of land cover dynamics. It shows the
magnitude of changes to the land cover classes from one period to the other.
Cell values located on the diagonal indicate the size of land cover classes (in
hectares) which do not change over the time period specified. The other cell
values provide estimates of the changes in magnitude in the same period. In this
study, transition matrices were made by overlaying land cover in the years
1978–1997, 1997–1999, 1999–2002, and 2002–2009.
Forest cover change analysis showed that the forest cover in Kuningan District
decreased during the period of 1978–1999 and then increased from 1999–2009.
The year of 1999 was a point of turning from deforestation to reforestation, both
in the private and State Forest lands. It is recognized as forest transition. Figure
1 shows the land cover dynamics in Kuningan District between 1978 and 2009.
Some proximate factors contributed to deforestation in the period 1978–1999
were fuel wood scarcity, agricultural expansion, illegal logging, and settlement
development. Driving force that might relate to deforestation were the economics
crises in 1979 and 1997. Crisis in 1979 created fuel wood scarcity due to the
high price of kerosene (Bee 1986). Meanwhile, the economics crisis in 1997
upset law/regulation, resulted in forest land encroachment (Prasetyo et al. 2008).
After 1999, forest cover gradually increased. The first factor contributed to forest
transition was the programme on Management of Forest Resources with
Community (Pengelolaan Sumberdaya Hutan Bersama Masyarakat/PHBM),
which was conducted by Perhutani in cooperation with District Government.
Prasetyo et al. (2012) explained that the programme provided current and future
benefits both for Perhutani and communities, through profit sharing and clearly
acknowledged private property rights and the State Forest’s boundary. In the
private forest, the farmer could get high profit from competitive price of timber
due to log scarcity. Difficulty to transport bulky logs that may hamper the
intention to plant trees was overcome by good road networks in Kuningan
District. Summary of the underlying and proximate causes of forest cover
change in Kuningan District is presented in Table 1.
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Figure 1. La
and cover dynamics (left to rig
ght: 1978, 1997
7, 1999, 2002, and
a 2009)
and condition of fo
orest cover (197
78–2009) in Ku
uningan Districtt.
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Table 1. Underlying and proximate causes of forest cover change in
Kuningan District
Period

Major Changes

Possible Driving Force

1978–
1997

Forest to agricultural
lands,
Forest to mixed
garden

Underlying cause: energy crisis (oil shock
in 1970s and 1990)
Direct cause:
agricultural expansion,
selective cutting

1997–
1999

Forest to grass and
shrubs,
Forest to agricultural
land

Underlying cause: world economic crisis in
1997, regional autonomy (uncertainty of
regulation), political chaos,
Direct cause: agricultural expansion

1999–
2002

Mixed garden to
forest,
Agricultural land to
forest

Underlying cause: community-based forest
management, log scarcity (market driven
due to log price incentive)
Direct cause:
tree planting (part-time
farming and private forest)

2002–
2009

Mixed garden to
forest,
Agricultural land to
forest

Underlying cause: community-based forest
management, log scarcity (log price
incentive), main streaming planting trees in
government
policy,
infrastructure
(accessibility), migration
Direct cause:
tree planting (part-time
farming and private forest)

Social background that might be related to forest transition in Kuningan District
was the temporary migration as well as part-time farming. Many people in
Kuningan go to the big cities for their seasonal works and go back to Kuningan
during paddy planting or harvesting seasons. Although most of the population in
Kuningan District engaged in agriculture, people whose main occupations were
not agricultural-based had lands and plant trees. These two types of people
were part-time farmers. They chose to plant trees for several reasons, such as
less maintenance, adaptation to drought, ecologically beneficial and
economically profitable.
An interesting finding from the household survey indicated that people also
planted trees even they had very small dry-agricultural land or even had no land
at all. For those who did not have a piece of land, to plant trees in the State
Forestland through PHBM has become a good opportunity to obtain benefit from
planting trees. Satellite image analysis for the period 2002–2009 revealed that
there were some increase and decrease in term of Forest Cover Density (FCD).
Kuningan District was declared as Conservation District and has been supplying
drinking water to the adjacent district of Cirebon. Apart from national
programmes on reforestation and land rehabilitation, and apart from the benefits
that people in Kuningan could get from selling timber, the Kuningan District
68

Government has been trying to incorporate tree planting in many activities as
one of the means in sustaining the Conservation District. Among the activities
are duties to plant trees for: couple who get married (Pengantin Peduli
Lingkungan/PEPELING), government official who is promoted to higher post
(Aparatur Peduli Lingkungan/APEL), new students (Seruan Siswa Baru Peduli
Lingkungan/ SERULING), and development and promotion of urban forests. In
short, the Kuningan District is successful in mainstreaming the tree planting in
most programmes/activities consistently.
Forest transition could be identified in developed economies through
characteristics which occurred, for example, in the case of France: (1) from local
use of timber (pre-industrial) to need of urban-industrial forest, (2) agricultural
intensification, technological improvement and rural exodus, (3) timber trade and
fuel wood requirement, and (4) perception and paradigms shift (Mather et al.
1999). Taking the example of Kuningan District, forest transition here occurred
with different characteristics to those explained by Mather et al. 1999.
Characteristics of forest transition in Kuningan District are:
1) Paradigm shift in forest management, from the so-called “scientificforestry” to the “community-based forest management” (Pengelolaan
Sumberdaya Hutan Berbasis Masyarakat/PHBM);
2) Kuningan people, especially those who reside in villages/rural areas, still
rely on wood as the main source of energy (firewood), so they are
planting trees in their own lands. Besides, for most of the people in
Kuningan, trees are seen as savings for future needs;
3) Log scarcity has made the timber price risen and stimulated farmers to
plant trees. Accessibility problem to distribute timber from villages to the
market was overcome, because of the good road infrastructure in
Kuningan District;
4) Part-time farming has been conducted by people who are engaging in
non-agricultural activities as their main occupation. Planting trees is
considered the perfect choice based on their time and labour availability;
5) In some locations with dry environment conditions, planting trees is the
best choice for the farmers instead of horticulture; and
6) Mainstreaming of planting trees into the Kuningan District government
programmes.
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Historical data reports that when Spanish colonizers first arrived at the
Philippines in 1521, about 27 million ha of forest sprawled across the land. The
earliest forest inventory in 1934 estimated that more than half (57%) of the
Philippines was forested. However, by the 1970s the total land area decreased
down to 35%, an alarming portent that deforestation had already begun. The
decline continued for the next two decades, reaching a low of 21% in 1988.
This rapid loss of forest resources due to the heydays of commercial logging,
aggressive conversion of forest to agricultural lands, and the increasing
demands of a ballooning population have resulted in the highest deforestation
rate in the Philippines. Roads built by timber harvesters made the uplands more
accessible for encroachers and kaingin farmers, which in turn contributed to the
influx of migrants to the uplands. The chain of events that have social, political
and economic ties drove deforestation to greater heights.
Table 1. Forest cover in the Philippines, 1934–2010 (FMB-DENR 2011)
Year

Forest Cover
(million ha)

Total Land
Area (%)

1934
1969
1988
2003
2010

17.00
10.64
6.46
7.168
7.665

57.00
35.46
21.50
23.89
25.70

Forest Area
Change (%)
-37.41
-39.3
+11
+7

Annual Forest
Change (ha)
-182,000
-210,000
+700,000
+497,000

The turn of the new millennium however, saw a hopeful increase in forest cover.
In 2003, official forest inventory conducted by the Department of Environment
and Natural Resources (DENR) revealed that the Philippines is experiencing an
increase in forest cover (Table 1). There was a positive change in the total forest
cover from 6.46 to 7.168 mil ha (21.50–23.89%) in the period of 1988 to 2003.
In 2010, the latest forest statistics revealed a steady increase in forest cover,
with 7.67 mil ha of forest cover (25.70%) which proves that the Philippines’
forests are in transition (Figure 1).
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Figure 1. Forest condition in the Philippines through time
(Based on Lasco 2009)
Objectives
The Philippines provides an interesting case for examining forest transition in a
developing economy. This paper aims to: first, determine the various drivers of
deforestation in the Philippines; second, to identify the facilitating factors that
drive forest transition toward sustainable forest management; and last, to
recommend strategies to enhance the capacity of the forestry sector to further
reduce deforestation, induce rehabilitation and foster sustainable forest
management.

Methodology
The methods employed in this study involved: first, a desk review of current
policies and developments in the forestry sector (including government
mandated laws and policies, local and international reports/publications related
to forest transitions, scientific articles, and other relevant statistics); second,
interviews with key informants from forest industries, implementing local and
national agencies, private smallholder plantation owners and people’s
organizations (POs); and lastly, focus group discussions with POs and other
relevant stakeholders.
Validation of forest transition in the Philippines was encapsulated into four case
studies that showcased the different approaches toward sustainable forest
management. The selected cases were located in the CARAGA region, which is
considered to be the timber corridor of the Philippines. These cases examined
the actual situation of SFM in the Philippines in different management contexts:
Private Land Tree Plantation in Talacogon, Agusan del Sur; Sustainable
Agroforestry Development in Agusan Del Norte in DENR-LGU Co-Management
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Scheme; The
e Case of SUDECOR IFMA concerning su
ustainable natu
ural forest
managementt in Surigao Del
D Sur; and The Case of Community Bassed Forest
Managementt Agreement (CBFMA) in Barangay Ma
abuhay, Municcipality of
Prosperidad A
Agusan del Su
ur.

Results and discussion
It was found that the underrlying causes of
o deforestation
n and forest de
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can be categ
gorized either as
a policy, instittutional and go
overnance issu
ues, sociodemographicc-cultural facto
ors, and econ
nomic-market-te
echnological factors.
f
A
fishbone mo
odel (Figure 2)) can be used
d to demonstra
ate the extentt of these
drivers of deforestation in
n the Philippin
nes. Weak po
olicies and go
overnance
(unstable, co
onfusing, conflicting forest po
olicies and man
ndates; logging
g bans as
perverse inccentives; open
n access forrestlands; lackk of political will and
coordination with other sec
ctors; poor mon
nitoring and law
w enforcementt), poverty
and populatio
on pressure (la
andlessness an
nd expansion o
of farms and se
ettlements;
forests valued for subsisten
nce and cash in
ncome), marke
et demand and economic
developmentt (economic growth
g
targetss; high deman
nd for forest products;
improved ma
arket access through road construction), and technolo
ogical and
biophysical factors (inapp
propriate land uses; low ffarm productivvity; overextraction an
nd unsustainab
ble harvesting; proliferation off chainsaws; fire, floods,
landslides, ca
alamities) are the
t overarching drivers of de
eforestation, ass shown in
the model be
elow.

Figure 2. Fisshbone diagram
m of the underllying causes off drivers of defo
orestation
an
nd forest degradation in the Philippines (Carandang 2012)
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What this illustrates is the complexity of the forest management systems in the
Philippines, which cuts across various governance dimensions – from the social,
political, institutional, economic, and eventually seeping into environmental
aspects.
The four case studies conducted highlight the relevance of these drivers of
deforestation to the forest transition in the Philippines. Forests began to in
increase over the last decade because of increased reforestation and forest
restoration efforts, both from the national government, external/international
organizations and private entities. It should be emphasized however, that
increase in forest cover alone is a necessary but not a sufficient condition to
ensure transition to SFM, as exemplified in the four cases.
Case 1: Private Land Tree Plantation in Talacogon, Agusan del Sur
The case highlights the role of private land tree plantations in the transition from
traditional and unsustainable forestry to sustainable forest management
Five private-land tree farmers served as key informants in order to assess the
prospects and business outlooks for tree plantations. Information from these
interviews were supplemented by other interviews on tree farmers done by
Carandang (2012). The interviews were open-ended but usually revolved
around costs, productivity, marketing and overall views of farmers on the
programs and policies of the government regarding such venture.
From these interviews, it was found that: falcata was the preferred species in the
tree farms, tree farming contributes to employment; the estimated income per
year is found to be lucrative, amounting at an estimated P200 000–250 000
(USD4 573–5 716 at USD1=P43.75), and tree farming should be institutionally
supported by the local government in order to encourage smallholder
investments to increase.
The recommendations for this case were:
•
•

•
•
•

To provide financial assistance for farmers who have private lands that
can be devoted to forestry to further develop this emerging tree farm
industry;
To encourage businessmen to invest on more strategic wood
processing plants in Talacogon to lessen transport cost of products,
less stringent requirements (reducing the required 5-year log supply
contract to 3 years for wood processing plants (WPP) in order to operate
legitimately) for processors so that they could re-operate for the benefits
of the communities;
For authorities to work for a more stable price of falcata;
The reduction of tax on land and harvested falcata; and
The improvement and proper maintenance of farm to market road
strategic to tree farmers.
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Case 2: Sustainable Agroforestry Development in Agusan Del Norte in
DENR-LGU Co-Management Scheme
Co-management is a management option that recognizes the importance of the
local government units (LGUs) in forest management. Co-management in the
Caraga Region particularly Agusan del Norte is still in its infancy stage. The
cancellation of the TLA of Nasipit Lumber Corporation (NALCO) resulted to the
conception of a co-management project in Agusan del Norte which included four
municipalities of the province namely, Las Nieves, Buenavista, Nasipit and
Carmen.
Interviews with key informants from the communities, local government units and
other stakeholders were conducted. Based on interviews and secondary data, it
was found that as a former logging concession, the co-management area with
more than 50% of its slope within 0–18%, is basically suited for agroforestry
activities and therefore, the area has potential for agribusiness. The prospect of
income attracted a number of investors who have signified their intentions for
agroforestry development. However, much of their proposed investments are not
related to timber production but rather, mostly on food production.
The co-management area is predominantly classified as forestland area and is
part of the Nasipit-Anakan Forest Reserve. Hence, a big portion of the area
would have great potential for forest protection and biodiversity conservation
including ecotourism.
The stakeholders within the area are committed to the programme because of
the ecological and economic benefits a sustainably managed forest provides.
Recommendations for this case were:
•

•
•
•

•

The co-management area as suggested by the focal person from
CENRO Nasipit should be managed by the provincial LGU and not by
the municipal LGUs so as not to create any problem in management
among the four municipalities.
Individual property rights and tenurial rights of stakeholders should be
recognized;
As per interview, the insurgency problem/ peace and order condition in
the area should be addressed through coordination with concerned
institutions.
The DENR should be required to develop guidelines defining the rights,
roles, obligations, responsibilities, privileges, production sharing,
incentives, and accountabilities of the parties involved in the comanagement agreement.
The Memorandum of Agreement between the DENR and LGU should
already be approved so that the developed plan entitled,
LASBUENASCAR Sustainable Agroforestry Development Project – CoManagement Programme for Agusan del Norte will already be
implemented. With this agreement, the LGU of Agusan del Norte will
have the direct responsibility of managing the co-management area; and,
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•

Likewise although not mandatory, the Forest Land Use Plan (FLUP) of
the area should also be developed to facilitate identification of areas for
development, among others.

Case 3: The Case of SUDECOR IFMA concerning sustainable natural forest
management in Surigao Del Sur
This study focused on the experiences of Surigao Development Corporation
(SUDECOR) and its concessions on promoting and achieving sustainable forest
management in the area. The focal persons interviewed were the officers (i.e.
Accountable Management Officer, Corporate Communication and Community
Relations Officer, Management Committee Chairman, and Company Forester)
of SUDECOR, the Municipal Environment and Natural Resources Officer
(MENRO), four representatives from different community organizations around
the SUDECOR concessions, and three barangay officers. A focus group
discussion (FGD) was also conducted with the twelve workers in SUDECOR to
gain more perspectives on the latter’s experiences on SFM in Surigao Del Sur.
Does sustainable development still exist in SUDECOR IFMA site? It was
revealed during the interviews that there was a need for equitable sharing of
benefits (i.e. profit sharing, payment of royalties, pursuing social justice, and
transcending corporate social responsibility) between SUDECOR and its
constituents (according to the Corporate Communications and Community
Relations Officer).
Therefore, the recommendations for this case were:
•
•
•
•
•
•

Shared responsibility between SUDECOR and relevant stakeholders in
sustainable managing the forests other than depending on logging
operations;
Shift from small-scale to large-scale approach in marketing agricultural
products;
Shift of ownership from individual to collective approach;
Improved marketing system and facilitated agribusiness development for
sustainable development;
Develop more livelihood opportunities for the communities; and,
Doubled efforts in forest protection in the IFMA sites to be supervised by
DENR because SUDECOR has very limited workforce.

Case 4: The Case of Community Based Forest Management Agreement
(CBFMA) in Barangay Mabuhay, Municipality of Prosperidad Agusan del
Sur
In order to determine forest transition in the area, primary data gathering
included an interview with key informants, an FGD and participatory mapping.
There were five respondents from the interviews and six respondents for the
FGD. Secondary data were used to validate results from the KII and FGD.
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Community Based Forest Management (CBFM) in the Philippines was enacted
through Executive Order 263 naming it as the national strategy for forest
development in the uplands. CBFM is considered to be an umbrella program of
past community-led forestry activities. In this strategy, organized communities or
Peoples’ Organizations (POs) are given a tenurial instrument (CBFM Agreement)
placing them as natural resource managers of a defined forest area for a period
of 25 years, renewable for another 25 years. This case shows the CBFM
approach toward the transition to sustainable forest management.
During the 1990s, the local community became organized and formed the The
Mabuhay Timberland Farmers Association (MATILFA). In 1999, the MATILFA
became the MATILFAMCO in order to participate in the CBFM programme. The
PO was given 2 115 ha of forestland tenure located at Purok 4,5,7 and 8,
Barangay Mabuhay, Municipality of Prosperidad, Agusan del Sur.
The agreement encouraged the participation of the PO in: forest rehabilitation
(including agroforestry); forest protection; development of alternative livelihood
opportunities (not necessarily dependent on forest products); and, other
activities that may be identified in the future as consistent with the Community
Resources Management Framework (CRMF) of the area.
With the PO generating income from both locally supported and externally
funded projects, participation in the PO activities was increased. The PO
participated various government and external projects, which included
reforestation efforts to restore the uplands.
The sustainable reforestation in Mabuhay would not be possible without the
social equity brought about by CBFM, as exhibited in this case.
Recommendations from the PO included:
• The PO sees REDD+ as an effective protection if famers will participate.
They also expect that benefit sharing for their services will be equal to
its value of carbon equivalent;
• If REDD+ will be implemented, the PO sees that it will be more
beneficial if trees are not cut, that there will be an assured income
through protection;
• They have mentioned biodiversity monitoring should be implemented
and strengthened in their area to document the environmental benefits
of their projects; and,
• They proposed the formation of “bantay gubat” (community forest
guards) monitoring system to increase and stabilize protection from
outsiders.
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Conclusion
Experiences presented by the Philippine cases exhibit that the transition to SFM
is not a linear but a dynamic and complex process. The cases bring to the fore a
forest transition model unique to the Philippines that has resulted from
influences of combined socio-demographic, economic, politico-institutional, and
environmental forces operating at various scales from local to global.
Figure 3 illustrates the way forward in achieving sustainable forest management
in the Philippines, as guided by history and experience. The six key elements of
sustainable forest management are central to SFM, these are: enabling policy;
capable institutions; systems, tools and guidelines; capable stakeholders;
enforcement and management; and good governance.

Figure 3. Key elements of sustainable forest management in the Philippines

Recommendations
From the abovementioned cases, the following set of recommendations has to
be collectively and successfully implemented for the Philippines to achieve the
goal of SFM:
1.

Formulate and implement enabling policies in support of SFM
Enabling policies should be formulated and effectively implemented to
ensure the successful transition towards SFM. There is an urgent need to
legislate a law on SFM to end the long time debate between “total logging
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ban” and “sustainable forest management”. The latter will provide
incentives for local communities, the private sector, and other key
stakeholders to be ensured of the benefits from responsible forest
management and hence propel economic development in the forestry
sector.
2.

Mobilize and capacitate concerned institutions and stakeholders to
be actively engaged in pursuit of SFM
A comprehensive analysis of the specific roles of these organizations and
stakeholders in supporting SFM should be clearly mapped out including
the threats associated with their non-cooperation.
Moreover, the media that shapes public opinion should be educated on
the merits of SFM to serve as strategic partners in educating the general
public to have appreciation of the importance of forestry in general and in
the process support forestry programs and projects.
The DENR in partnership with the academe and other relevant sectors
should also institutionalize continuing capacity development programs
among key institutions and groups to build their knowledge, skills and
attitudes in support of SFM. Financial support for this should be integrated
in the regular appropriation of the DENR and the LGUs.
Finally, appropriate incentive system should also be put in place to sustain
the interest and active participation of the different institutions and groups
to support the achievement of SFM goal.

3.

Institutionalize appropriate systems, tools and guidelines for SFM
Appropriate systems, tools and guidelines for SFM should be
institutionalized by DENR as the key organization to propel the transition
process. At the core of this is the adoption a long-term SFM Master Plan
which should be legislated by the Congress to ensure continuity despite
changes in the government administration.

4.

Practice good governance including effective law enforcement
The effective employment of the key principles of good governance such
as transparency, accountability, participation, and equity in the
management of forest resources to be applied in all aspects of decisionmaking including planning, implementation, monitoring and evaluation of
different policies, programs and projects will be crucial in transitioning
towards sustainable forest management.
Effective and efficient enforcement of forestry laws, rules and regulations
should be able to address continuous forest degradation and
deforestation. This requires the strengthening of the existing multi-sectoral
forest protection committees and the re-invigoration of the inactive ones
by providing appropriate and adequate support to their operations.
Emerging opportunities for sustainable forest protection and development
should also be carefully studied and employed where appropriate such as
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that of the Reducing Emissions from Deforestation and Forest
Degradation (REDD Plus), payment for environmental services (PES) and
similar opportunities.
Finally, to meet present and future wood requirements of the Philippines,
current reforestation and plantation development efforts should be
enhanced through effective governance to eliminate graft and corruption
that previously riddled the forestry sector.
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Forest transition in China was the result of a combination of political, social,
economic and cultural factors. Forest transition in China was stable, and forest
quantity and quality in China would continue to improve. This study laid a
fundamental foundation to understand the dynamics of human-environment
systems in China and also provided potentially beneficial policy
recommendations to enhance capability of sustainable forest management.
The forest transition did occur in China. More than half of China’s territory was
covered by forests 5000 years ago. By 1850, 44% of China’s forests had been
cleared, leaving China with around 17% of forest cover, and forest cover
continued to decline to 12.5% in 1949 when People's Republic of China (PRC)
was found (Houghton 2002, He et al. 2007, Fan and Dong 2001). However, in
the last three decades, forest cover began to increase rapidly in China, to
20.36% by 2008 according to official data released by the State Forestry
Administration.
As China has one fifth of world population and 5% of global forests, with rapid
economic development and in moderate development stage, understanding
forest transition in China has great significance to China and to the world as well.
Great expansion of forests in the last two decades in China has contributed to
global carbon sequestration, biodiversity conservation and in improving local and
national environment. In particular, contemporary China has to restructure
economy and reform social and political systems to safeguard environment,
harmonizing the nature and social economic system in China as well as
addressing the challenge of limits of natural resources, and pursue new
paradigm of development – to reach the so-called ecological civilization. This
research has conducted comprehensive analysis of China’s forest resource,
forest legislative framework, drivers to deforestation and forest degradation,
afforestation and forest rehabilitation. The research provided theoretical
interpretation of forest transition in China from the perspectives of economic,
institutional and cultural parameters; and understanding the dynamic of humanenvironment systems.
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Understanding China’s forest transition
Population pressure is considered to be the direct cause of forest degradation.
The greater the population pressure, the more demand for foods, resulting in
deforestation and other activities leading to a decrease in the forest coverage
rate. China’s population increased from 540 million in 1949 to 1.34 billion in
2011. After 1949, especially in the 1980s, the pressure of population size on
forest resources has gradually reduced. The indices of population pressure on
forests such as grain yield, population size and firewood consumption,
decreased rapidly in the 1980s with the decrease of cultivated land area.
Because of this, it significantly reduced rural poverty and the dependence on the
forest by the peasants, and promoted the recovery of forest resources.
The increasing income of the farmers significantly reduced firewood
consumption. For a long time, the main fuel used in rural areas was straw,
firewood and other biomass. In the 1980s, the proportion of firewood
consumption decreased gradually, with an annual decreasing rate of 1%, from
39.8% in 1979 to 28.6% in 1991. The changing of the rural energy consumption
structure reduced people’s dependence on the forest.
Over 30 years, China has carried out the economic reform towards market
economy. Forest authority has made a great effort to provide favourable
conditions, including collective forest tenure reform and state forest farm reform
for private sector to participate in afforestation and forest management. They
also provide incentives to various stakeholders including overseas investors,
civil society, and urban citizenship, to participating in forest investment and
forest management. However, the growth of forest, the direct intervention of the
government, the strengthening of forest, and the control of forest land using,
played very important roles in promoting the forest transition.
Since the mid 1980s, the Chinese Government had strengthened the control
measures and established a set of complete forest resources management
system, from harvesting, transportation, processing to law enforcement and
market management. It was the cornerstone of the government to promote all
forestry reforms, to reduce the risk in forest management and to contain the
down trend of forest resources.
China mainly exports labour-intensive products and import land-intensive
products. Since 1980, the amount of imported timber has increased sharply.
China has become one of the biggest timber production, trade and consumption
economies in the world, and is the world’s wood products processing base and
trading centre. The large amount of imported timber had eased the pressure of
timber production and met the shortfall of domestic timber consumption. This
had great help to the development of economy, the protection of forest
resources, and the transition of forest. In addition, globalization influences
Chinese social development and resources management in a more extensive
and profound way. The large-scale labour migration reduced the number of
peasants in inland provinces, which reduced the dependence on forest. The
emigrated labour force transferred money to their inland families, reducing the
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farmers’ livelihood pressures on forest resources, deforestation and the forest
land utilization concentration degree. The increasing job opportunities and the
demand for labour force in the eastern areas improved the labour price, which,
to a certain extent, reduced the farmers’ activity in engaging in forestry
production. These factors played a positive role on the protection and restoration
of forest resources in China.
China’s traditional forestry knowledge is very rich and varied. China is abundant
in all kinds of forest species, including tall trees, shrubs, herbs, as well as
animals. There are many different forest management practices, such as
daughter fir planted in minority areas of southern China, and pollard system.
There are abundant traditional forest management knowledge, like local rules
and regulations valid for the whole village; colourful forest cultures, which are
embodied in the Feng Shui forest, sacred trees, and also forestry elements in
national festivals and cultures. The traditional ideology, including integration of
human and heaven, and considering managing mountains as a national central
management, do influence China’s politics and strategic planning. China’s rich
traditional knowledge and culture do have a special meaning in forest transition.
On the basis of the above analysis, an empirical test of China's forest transition
was carried out using the data of 30 provinces and municipalities in China since
1984. The main results are as followings:
(1) The coefficient of government’s silvicultural investments is positive,
pointing out that silviculture investments promote the growth of
China's forest. It proves that the Chinese Government is an
important force to promote forest growth.
(2) The impact of per capita food production on forest coverage is
negative, significant at the 1% level. The competition between
farmland and woodland may play a role, indicating that China has
entered the stage of converting farmland to woodland in economic
development.
(3) The impact of the proportion of rural population on forest coverage
is positive, significant at the 1% level, showing that the bigger rural
population is, the faster forest grows.
(4) The effect of forest coverage on forest growth between 1977 and
1981 was positive, significant at the 1% level, indicating that natural
geographic environment and resource endowments had a
significant impact on forest growth.
The turning point indicating forest transition appeared between 1985 and 1998 in
China, when the forest coverage rate reached around 13%, and then the forest
area began to grow continuously and favourably. The relation between forest
change and economic growth among the Chinese provinces does not follow
the Environmental Kuznets U Curve, but rather an S-type curve. Forest
transformation of Chinese provinces happened around the same time, not
successively with the high or low level of GDP per capita. Forest transition in
China is the result of a combination of political, social, economic and cultural
factors, and it cannot be simply explained by the economic development
pathway, forest scarcity pathway and governmental dominant.
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Looking to the future, China's economy will continue to grow. The pressure of
population and land will continue to decline due to urbanization and
demographic transition and food growth will be primarily dependent on the
increase of agricultural productivity. It is estimated that more and more marginal
agricultural land will be converted to forestland. Ecological civilization has made
forestry more important in the developmental strategy of Chinese Government,
and it is estimated that governmental investment in forestry will continue to
expand. The intensification of the trend of global trade liberalization will continue
to create a supportive and stable international environment for timber’s imports
and exports in China. In summary, the main driving forces of China’s forest
transition, such as economic growth, urbanization, non-agricultural employment,
grain yield, governmental investment, globalization, and forest culture, will not
weaken in the future. Forest transition in China is thus sustainable and positive.

Conclusion and policy recommendations
China is among the economies with forest transition, which happened between
1985 and 1998, when the forest coverage rate reached around 13%, and then
the forest area began to grow continuously and favourably. Dynamical
mechanism of forest growth or reduction is different in different periods. China's
forest area has grown in the take-off stage of industrialization, rather than after
the industrialization. Chinese provinces do not exhibit an Environmental Kuznets
U Curve between their forest change and economic growth, but follow an S-type
curve. Forest transition in China is the result of a combination of political, social,
economic and cultural factors. Forest transition in China is stable, and forest
quantity and quality in China will continue to improve.
China enjoyed a large increase in forest area in the last three decades and the
forest transition in China contributes to global carbon sequestration, biodiversity
conservation and in improving local and regional environment. Although great
achievements have been made in forest generation and conservation in China,
China is still short of forest resources as a whole and with poor quality of forests.
Forest coverage in China is only 66% of that of world’s average level. Forest
area per capita is 0.145 ha in China, less than a quarter of that of the world’s
average. Amount of growing stock of arbor forests per hectare is 85.88 cu m in
China, only reaching 78% of world average level. Ecological problem is still one
of the most prominent problems that restrict sustainable development in China.
Ecological products are the scarcest products, and the disparity is most obvious
in ecological conditions between China and developed economies.
From the study, it is recommended that:
•
•

Urbanization is to advance steadily and to ensure that farmers are the
largest beneficiaries of urbanization;
Continuing the implementation of forestry major programmes, and to
strengthen the governance and restoration of ecologically fragile areas;
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•
•

Strengthening the domestic timber supply, and making full use of the
timber market in the world; Specifying the division of government and
market in order to prompt market to play a greater role in forestry;
Promoting the decentralization of forest management, and stakeholder
participation.
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Korea has experienced forest decline until 1960s. Increasing population boosted
the demand for food and energy, which in turn led to conversion of forestlands to
agricultural lands, and over exploitation of fuel wood for energy. Such trends
were so vivid during the World War II, the Korean War (1950–1953), and until
the 1960s. During the periods the Republic of Korea (ROK), a young state newly
independent from imperial Japan in 1945, experienced severe deforestation and
forest degradation. However during the First National Forest Development Plan
(NFDP) (1973–1978) and the Second Plan (1979–1987), the Korean Forest
Service (KFS) has reforested nearly 2 mil ha. Forest cover has increased since
1955. The forest area changed within narrow limits in 1960s and 1970s and
stabilized in the 1970s. While the increase of forest cover started in the mid of
1950s, the growing stock started to increase in the 1970s. Tree plantation with a
large scale during 1960s helped the growing stock to increase in the 1970s
(Korea Forest Policy Society 1975). Bae et al. (2012) expanded the definition of
forest transition to increase of the forest area as a quantitative indicator, as well
as, increase of growing stock volume as qualitative indicator. Following their
definition, Republic of Korea forest transition occurred in the early 1970s.
The Korean case did not follow inadvertent pathway caused by economic
development and forest scarcity (Rudel et al. 2005). Korean forest transition is a
result of advertent efforts by the state. Several scholars argued that national
policies and strategies are major drivers to reforestation in the ROK (Lee and
Lee 2005, Lee et al. 2010, Bae et al. 2012). However previous researches were
limited to historical description of reforestation activities under the national
greening programme. They did not indicate research findings using policy
theories. The systematic analysis of reforestation policies was needed for
interpreting and understanding the forest transition pathway by the state policy
better. Therefore this research attempted to interpret the Korean successful
reforestation using the theory of policy.
The success of Korean reforestation policy can be interpreted using the theory
of Environmental Policy Integration (EPI) (Lafferty and Hovden 2003). Policy
integration is defined narrowly as ‘a process of incorporating certain concerns
(e.g. environmental, social, and economic) into an extant policy to produce an
integrated policy’ and broadly as ‘a process of uniting and harmonizing separate
policies to produce an integrated and coherent policy system (Briassoulis 2005:
50)’. In the horizontal dimension of policy integration, the three ways of sectoral
integration functioned for successful reforestation in the ROK are: 1) coordinated
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national plans, 2) collaboration among the governmental branches, and 3)
organizational reformation.
Firstly, Korean Government horizontally integrated the national plans of several
sectors. The NFDPs were systematically aligned with the Comprehensive
National Territorial Development Plans (NTDPs) and National Economic
Development Plans (NEDPs). Forestation projects were implemented as a part
of land management as well as a part of economic development. The Second
NEDP (1967–1971) and Third NEDP (1972–1976) emphasized reforestation
policies (The Academy of Korean Studies 1969 and 1972). The two NEDPs
include investment plan on forestry sector covering afforestation, protection and
erosion control. During the Second and Third NEDPs (1967–1976), reforestation
activities were supported from special account of economic development. This
integrative structure of national plans produced comprehensiveness and
consistency of national policies (Peters 1998).
Secondly, several ministries collaborated for controlling timber harvesting and
fuel wood collection with common understanding that these activities are
important causes of deforestation (Geist and Lambin 2002). Firewood has been
used for heating and cooking in the Korean villages. In 1955, South Korean used
approximately 10 mil m3 of wood for domestic fuel, which amounted to 17% of
the total volume of growing stock (Bae and Lee 2006). In 1960, firewood and
charcoal accounted for 62.5% of the total primary energy source (Korea Coal
Corporation 2001: 70). After the Korean War, the South Korean Government
carried out energy policies to overcome the lack of fuel. The Ministry of
Commerce and Industry increased the supply of coal for households under the
First NEDP. To reduce use of firewood, the Ministry of Agriculture and Forestry
(MAF) implemented policies prohibiting the inflow of firewood into major cities
and also established fuel wood plantations in the agricultural and mountainous
villages through the National Forest Development Plans (Bae et al. 2012). The
Ministry of Home Affairs (MHA) designed and implemented ‘Saemaul Undong
(SU)’ as a new community movement, which included remodelling kitchen fire
stoves to use coal briquettes instead of firewood. As a result of integrated
energy policy, firewood was substituted with coal briquettes. It helped to
eliminate a major driver of deforestation in the ROK. Here the collaboration
among ministries created synergy effects. Therefore the integrative approach
was a win-win solution in the making of sectoral policy choices (Collier 1994).
Thirdly, organizations were reformed for implementing reforestation policy
effectively and efficiently. Each ministry has not played an equally strong role in
the policy decision making process. KFS under the MAF was transferred to be
responsible to the Minister of MHA, which was empowered in human resource
mobilization and policy enforcement, especially forest protection assisted by
police force. KFS was under the control of MHA from 1973 to 1987. The period
includes the periods of both the First and Second National Forest Plans. This
reorganization is nowhere to be found in Korean policy arrangement. It means
reforestation was prioritized in the policy making. Through this organizational
reconstruction, the administration power of the KFS coalition with local and
police administration power of MHA was very effective for implementing the
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reforestation programme. In particular, SU under the control of MHA has led
forestry projects to become a part of nationwide movement with public
participation.
These three features of policy integration for reforestation did not occur
separately. In the process of reforestation policy making, the features were
interlinked in the process of reforestation policy making. The policy integration
for reforestation was realized by political will, in particular, President Park Jeong
Hee as an individual political leader, in the ROK. He pushed the political
commitment to accomplish rehabilitation of denuded forestlands. His political
leadership enabled policy innovation for EPI. In Germany, Sweden and the
United Kingdoms, the introduction of the most influential EPI instruments was
linked to the political visions and projects of particular political leaders (Jordan
and Lenschow 2010).
ROK has experienced a special type of forest transition, which was instrumented
by policy intervention of the state which is rare in the developing economies.
ROK has tried an integrated policy programme as an innovative approach to
solving the problem of deforestation while pursuing economic growth. Korean
case does contribute to a better understanding of how policy integration could
work as a principle of reforestation policy design and implementation. The
Korean experiences could be informative to developing economies experiencing
deforestation to design reforestation policy. In particular it could also offer
guidelines for design and implementation of forestry programmes such as
reducing emissions from deforestation and forest degradation (REDD+) under
the global regime of climate change.
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For the past three decades, the average economic growth in Asia-Pacific is
much higher than other parts of the world, and China has gradually become the
core engine of global economic growth. The nine economies participating in the
APFNet funded project on forest transition, namely China, Japan, South
Republic of Korea, India, Indonesia, Malaysia, Philippines, Laos and Vietnam,
has a combined population equivalent to 45.88% of the world's population, and
the combined GDP equalled 25.89% of total GDP of the world (Figures 1 and 2,).
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Figure 1. Total population of the nine participating economies (1961–2012)
Source: World Bank, World Development Indicators (1961–2012)

LAO

Figure 2. GDP Growth trends of the nine participating economies (1961–2012)
Source: World Bank, World Development Indicators (1961–2012)
*Data is in current U.S. dollars. Dollar figures for GDP are converted from
domestic currencies using single year official exchange rates
(World Bank 1961–2012).
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Meanwhile, the pace of plantation establishment in the Asia-Pacific region is
also fastest. Since the 1980s, reforestation and afforestation has become a
growing concern among policy-makers in many developing nations. In East Asia,
for examples, China and Republic of Korea have adopted and implemented
forestland policies, including settlement programmes, land classification,
devolution of forest management and reforestation schemes (Clement and
Amezaga 2008). However, in the other parts of the Asia-Pacific region,
especially near to the Tropics, deforestation and forest degradation are
becoming increasingly serious. Under the combined effect of so many factors,
naturally, there are doubts that whether the economies in Asia-Pacific region are
experiencing totally different forest change pathways?
Research Contents
A number of studies have shown that there is Environmental Kuznets Curve
(EKC), which is a hypothesized relationship between environmental quality and
economic development, for some nations in South America and Africa. In these
nations, the forest area will be gradually reduced as the national economy grows.
When the residents' income reaches a certain level, the forest area stopped
declining and began to rise along with the rapid economic growth. In the past 30
years, almost all participating economies, except for Japan which is a developed
nation, has been maintaining a continuous growth, with an average annual
growth rate of more than 5% and occupied a larger portion of the world
compared with what 30 years ago (Figure 3).

1985

2012

Figure 3. Combined GDP of the nine participating economies as portion of GDP
of the total world in 1985 and 2012
Source: World Bank, World Development Indicators (1985, 2012)
According to the assumptions of EKC, the pathway of forest area change of
each region should have been along a uniform curve. However, this study
disagreed with this conclusion and show that the nine participating economies
have different pathways of forest area change (Figure 4). These economies
involved in the comparative study project are respectively located in Northeast
Asia, East Asia, Southeast Asia and South Asia, which have completely different
geographical conditions and socio-economic conditions in terms of economy
level, resident’s income, population, forest management administrations and
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regulations. Therefore, a cross-national comparative study has been proposed
to determine the pathway of change in forest area of these economies. Besides
determining the pathway of national forest area change, the effects of different
factors impacting on forest area changes will also be analyzed.

LAO

Figure 4. Forest area changes (% of land area, 1960–2010)
Source: FAO, World Bank (1990–2010)
Data before 1990 are from national reports of 9 economies participating
in the APFNet funded project.
There are many kinds of drivers to deforestation and forest degradation. In
historical analyses, Mather (1992) and Mather et al. (1999) describe forest
transition as a broad set of interrelated economic, political, institutional, and
cultural processes in the agriculture, forestry, and energy sectors. Rudel et al.
(2005) identify two broad pathways of forest transition: the economic
development path and the forest scarcity path. Lambin and Meyfroidt (2010)
expanded forest transition pathways to five: forest scarcity, state forest policy,
economic development, globalization and smallholder, and tree-based land use
intensification pathways.
According to national-scale statistical modelling, forest area changes in AsiaPacific economies were due to a combination of economic and political
responses to forest and land scarcity, economic growth, and international market
integration. The predominant causes of deforestation and forest degradation are
large-scale clearing of forests and exploitation of forest resources. Expansion of
agriculture also caused deforestation. After 1970s, with the development of
agriculture, some forest lands were converted to agricultural lands and then
concerted to residential, industrial and other uses. Slash-and-burn cultivation
was a cause of deforestation in some economies. For example, in the
Gangweon Province of Republic of Korea, where forests comprised 80% of total
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land, the illegal slash-and-burn fields occupy 31% of total forest area in 1974
(Ho 1975).
Methodology
To conduct comparative study, the following framework for analysis has been
developed. In the first step, a uniform quantitative model will be used. In this
uniform model, the same core variables will be used for all the nine economies:
forest coverage rate, per capita income, population, forestry investment,
urbanization, rural population density and so on. In the second step, extending
from the uniform model, different models will be developed for these nine
economies by adding or removing variables in terms of that economy’s unique
socio-economic situation. As for China, a dummy variable for forest tenure
reform will be added, and evaluate its impact on forest changes. For Indonesia,
variable for forest international trade will be added to measure the impacts of
international trade and globalization.
A dataset related to the socio-economic and forest condition factors across the
nine economies since 1960 was developed from the reports submitted under the
project. Additional data including forest area, forest coverage, population,
incomes, etc. were acquired from the World Bank and FAO websites. The
complete dataset will follow the format as in Table 1.
Table 1 Variables for the comparative analysis models
Explanation

Unit

Time Span

Dependent Variables
Forest area a b

sq. km

Different of each nation

Forest area

% of land area

Different of each nation

GDP per capita

US$ & Local currency

1960–2010

GDP per capita, PPP

US$ & Local currency

1980–2010

Rural Population density

Million US$

1960–2010

Rural population growth

Annual %

1960–2010

Agricultural land

sq. km

1960–2010

Arable land

hectares per person

1960–2010

Permanent cropland

% of land area

1960–2010

Cereal yield
Adjusted savings: net forest
depletion
Forest rents

kg per hectare

1960–2010

current US$

1970–2010

% of GDP

1970–2010

Independent Variables
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a

Data except for forest area mainly sources from FAO and World Bank websites;
Data of forest area, especially what before 1990, sourced from reports of the
nine economies participated in the APFNet funded project. But due to different
definitions and statistical approaches in these economies, data of forest area
before 1990 has been converted to a uniform statistical standard.
b

Discussion
Usually, the forest management system, administration and regulation are
considered as important factors of forest area changes. But these factors are
difficult to measure accurately by mathematical analysis methods. How to better
and more accurately analyze the impacts of the above factors needs more
extensive and more in-depth discussions. Without better quantitative model, to
compare impacts by forest management system, administration and regulation,
case studies will be selected for qualitative analysis.
The qualitative analysis results are robust to the model specification. However,
their reliability depends on data quality. The data quality is constrained by
several factors. For example, the time span of some available data is limited,
such as the key variable forest area, FAO database contains only data after
1990. Such short time span results in difficulties to accurately depict the whole
picture of the pathway of forest area changes. Some economies have with
national records before 1900s. But due to different definitions and statistical
methods, data of forest area before 1990 has to be converted using a uniform
statistical standard, which further weakens the data quality.
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Forest transition is explained through Environmental Kuznets Curve (EKC) by
Culas (2012), Southworth et al. (2010), Mather (2007), Rudel et al. (2005) and
Goldewijk et al. (2004), which follows an economic developmental pathway.
Culas (2012) has analyzed alternative development paths for forest cover
changes and forest transition for the REDD policy in the context of climate
change initiatives under United Nations Framework Convention on Climate
Change. The Environmental Kuznets Curve hypothesis is also applied with
respect to the trend of deforestation and socio-economic factors responsible for
forest transition in India. However these factors and associated changes interact
in a complex and intertwined manner and therefore are not able to present the
complete picture. The relationship between deforestation and income, and
associated policy and institutional factors is not straightforward (Arrow et al.
1995).
Data availability is a major constraint in the analysis of forest transitions; and the
construction of reliable curves of forest cover against time therefore is very
difficult. Simulated forest cover data as prepared by FAO for the period 1900 to
1980 and FSI forest cover data after 1980 (Table 1) were used to construct the
transition curve for India (Figure 1).
Table 1. Decadal forest cover trend
Years

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Forest
Cover
(M Ha)

89.9 87.1
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83.3 79.4 75.8 69.1 62.9 63.4 66.23 66.88 69.2

Source: FAO and FSI
The curve of forest transition is the net result of deforestation, degradation of
forests, conservation of forests, sustainable management of forests,
afforestation and rehabilitation of forests, which is at different stages of
economic development. Every stage is characterized by dominance of one
aspect over the others. Deforestation dominated in the first phase of forest
transition curve, attributed to agricultural expansion and other infrastructural
projects. However, India’s agricultural area stabilized by 1970 due to
intensification of agriculture. Finally government regulations in the form of the
Forest Conservation Act of 1980 and the subsequent intervention of the
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Supreme Court of India checked the undue diversion of forest land for nonagricultural development purposes. The effects of large scale afforestation and
rehabilitation programmes of the state and central governments today contribute
substantially towards the increasing forest cover trends while forest degradation
still poses one of the greatest challenges for forestry in India. There are some
indirect drivers to forest cover change, which include general economic
development, urban population growth, an economy becoming more and more
dependent on secondary and tertiary sectors, land abandonment, import
substitution of forest products, policy and legal regulations, and change in
attitude towards forests.

Figure 1. Forest transition curve for India

Econometric Analysis
An effort has been made to establish the non-linear empirical relationship of
forest cover or deforestation rate with the socio-economic factors. The
relationship between socio-economic variables and deforestation along with
forest cover is analysed using non linear regression models. The general
empirical non linear model suggested by Barbier and Burgess 2001, Gomes and
Braga 2008; Santos et al. 2008 was used in the study:

where
Y = deforestation rate or forest cover
X = GDP per capita
= Socio-economic parameters (GDP per capita, literacy rate,
agricultural area, agricultural productivity, forest plantations,
urbanization, etc.)
= random error
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Model 1: Empirical model of forest cover (FC) with GDP per capita (GDPP)
129.204

15.779

ln

0.952

ln

The overall model is significant and the value of R2 (57%) is high, which explains
that overall explanatory power of the model is satisfactory. Based on this model,
57% variability is explained by the variable which seems to be considerably
good, as the dependent variable is also influenced by other factors. The R2
value suggests that GDP per capita explains upto 57% of the variations in forest
cover.
Model 2: Empirical model of forest cover (FC) with GDP per capita (GDPP) and
agricultural area (AA)
129.204

0.247

8.05

ln

0.514

ln

The overall model is significant and the value of R2 (67%) is high, which explains
that overall explanatory power of the model is satisfactory. Based on the model,
67% variability is explained by the two variables of GDPP and AA.
Model 3: Empirical model of deforestation rate (Def) with GDP per capita
(GDPP)
12.36

2.69

ln

0.141

ln

The overall model is significant and the value of R2 (79%) is significantly high,
which explains that overall explanatory power of the model is very satisfactory.
Upto 79% variability in the model is explained by a single variable which seems
to be considerably high.
Model 4: Empirical model of deforestation (Def) with GDP per capita (GDPP)
and agricultural area (AA)
9.97

0.077

0.000071

1.033

9

The overall model is significant and the value of R2 (69%) is high, which explains
that overall explanatory power of the model is satisfactory. The R2 of this model
is lower than that of Model 3, even though another variable has been included.
Model 5: Empirical model of Deforestation (Def) with GDP per capita (GDPP)
and agricultural productivity (AP)
17.22

0.0069

4.23

ln

0.131

ln

The overall model is significant and the value of R2 (91%) is sufficiently high,
which explains that overall explanatory power of the model is satisfactory. Based
on the model, 91% variability in the model is explained by the two variables of
GDPP and AP. This model by far is the best among the five models analysed.
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As the theory of EKC suggests that coefficient of GDP per capita is positive
whereas the coefficient of quadratic GDP per capita term is negative, which
holds good in all the above established econometric models.
The analysis was done for the socio-economic parameters like GDP per capita,
agricultural area, agricultural productivity, urbanization, forest plantations,
agricultural production, literacy rate, etc., it was found that GDP per capita, and
agricultural area/agricultural productivity were significant to the forest cover and
the rate of deforestation, whereas the other parameters are not significant.
The model explains that
¾
¾
¾
¾

The results are consistent with the basic concept of EKC hypothesis.
The positive GDP per capita and negative quadratic GDP per capita
observed in all the models confirm with the EKC relationship for
deforestation of natural forests.
Model 2 indicates that the expansion of agricultural area was at the
expense of forests.
The non significance of other socio-economic parameters provides
evidence that forest cover and rate of deforestation are not governed by
these parameters directly, but they may have some casual relationship
with the deforestation rate or forest cover changes.
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Over the past few decades, some Asian economies have experienced the most
rapid economy growth in the world. Japan, South Korea, Hong Kong and
Singapore are among the high income economies, and Malaysia, Thailand,
Indonesia, China and India are entering into medium-income group, while Laos,
Cambodia and North Korea are still struggling for poverty reduction. At the same
time, with large scale plantation forests in China, India and Vietnam, the forest
area in Asia turned from net loss in 1990s to net gain in 2000–2010 against the
background of rapid disappearance of tropical forests in Indonesia, Malaysia and
Thailand. Diversity and dynamic change of economy development and the forest
resources in Asia offer an opportunity to test the differences and similarities in
the drivers of deforestation and forest growth, and to better understand how to
achieve forest transition in the background of climate change and REDD+. This
paper aims to analyze the main drivers of deforestation and forest growth in the
Asian region from a framework of forest transition, and to understand why forest
transition (FT) economies perform better than the deforestation economies in
reducing deforestation and driving forest growth. Nine economies have been
selected for this study: Japan, South Korea, China, Vietnam, India and
Philippines that have experienced forest transition; and Laos, Malaysia and
Indonesia that have not yet experienced forest transition.
Many studies (Koop et al. 1996, Barbier et al. 2010) tried to summarize a
general forest transition pathway (Environmental Kuznets Curve (EKC)) and
prescription for deforestation mainly in developing economies. This hypothesis
will be tested through a driver analysis. It is suppose that different drivers and
their importance may produce different curves and there is no common solution.
This research had tried to overcome the difficulties of data collection, statistical
regression, and sample limitation in the national case study and cross-national
analysis that are common in forest transition study by combining the drivers of
deforestation and forest growth. A comparative method can then be presented to
better understand the drivers and mechanism of forest transition.
Data and methodology
Data are mainly from national reports submitted by each case study economy,
as well as secondary data from sources such as FAO, and Penn World.
Specifically, drivers of deforestation and forest growth are from national reports,
data of forest resource are from FAO, per capital GDP from Penn World Table
8.0. Meanwhile, the drivers of deforestation are divided into proximate (direct)
drivers and underlying (indirect) drivers. The former refer to constitute (near-final
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or final) human activities that directly affect environment (Geist and Lambin
2001), while the latter means macroeconomic level variables and policy
instruments affecting deforestation (Angelsen and Kaimowitz 1999). Drivers of
forest growth are focusing on underlying causes, such as economy development,
state intervention, institutional change, agricultural development, globalization,
and culture aspect. Time period is ranging from 1950s to 2010. A comparative
analysis shall pick up some common principles on how to achieve forest
transition.
Proximate causes and underlying causes of deforestation
In Asia, a temperate state, rather than a tropical state, with high income level
and growth rate, made it possible to experience forest transition (Table 1).
Malaysia and Indonesia with higher income level than forest transition
economies (India and Philippines) still had net loss in forest resource. This
indicates that the relation between per capital GDP and FT was ambiguous, and
was not as important as the U-shaped Kuznets theory suggested. A higher
economic growth rate had positive effect on forest transition, as forest transition
economies were more likely to have a desirable economic growth rate in the
long term.
Table 1. Economic growth, geography, and forest change in Asia
Growth rate
Change of
Per
Per
of per capital
Geography forest cover
capital
capital
Economy
GDP in 1980– and climate
in 1990–
GDP in
GDP in
2010(%)
2010（%）
1980(USD) 2010(USD)
Japan

1764
(1950)

16824
（1980）

8.07
(1950–1980）

Temperate

2.7
(1950–1970)

South
Korea

1082
（1960）

10703
(1990)

8.22
(1960–1990）

Temperate

10
(1960–1980)

China

1315

7693

6.28

Temperate

5.33

India

1104

3546

4.1

Tropical

1.51

Vietnam

987

3296

4.25

Tropical

15.7

Philippines

2835

3360

0.58

Tropical

3.67

Indonesia

1878

3991

2.63

Tropical

-13

Laos

812

2345

3.73

Tropical

-6.8

Malaysia

6346

10831

1.87

Tropical

-5.8

Source: FAO (2010), Penn World 8.0
Based on the proximate drivers of deforestation in each economy, Asian
economies did not share the same deforestation pattern, influenced by the
agriculture history and pattern, geography, resource endowment, and underlying
causes. Agricultural expansion was a major driver of deforestation, but in Japan,
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South Korea, China and India, agricultural expansion was not as important as in
non-FT economies during the past few decades. Plantation expansion and
shifting cultivation were two important drivers that exist especially in non-FT
economies, but they did not exist in temperate economies, such as Japan, South
Korea and China. All FT economies were important importers, and non-FT
economies were important exporters in world timber market. The timber material
in non-FT economies was mainly export to FT economies, which push forward
deforestation in tropical region. For example, in Indonesia, large scale forest
areas were owned and exploited by foreigner investors. Meanwhile, illegal
logging contributed a lot to deforestation and forest degradation in non-FT
economies, while it did not happen in FT economies.
All case study economies shared a similarity in the underlying causes of
deforestation, due to transformation from an agricultural society to an industrial
society was the common and major target for developing economies after World
War II. Population growth and migration, rural poverty, logging for economic
development and industrialization, ownership, colonization and wars, and timber
trade are defined as the underlying causes of deforestation. For all of underlying
causes, population growth and migration, rural poverty, and logging for the
economic development and industrialization, were the major underlying drivers
to deforestation. In Malaysia, Indonesia, with rich forest resource, their economic
growth partly relied on timber trade to get fund for industrialization. That was
why a high deforestation rate still existed even they had a higher per capital
GDP. Unsecure and unclear land ownership also led to large scale deforestation
in China, Vietnam and Philippines, which usually linked to unstable political
situation, unrealistic ownership policies, or war.
Pathways of forest transition
It was believed that economy development was associated with the rise of
urbanization rate, agricultural productivity, and energy transformation, but
although these may have contributed positively to forest transition, it is not
necessary or has limit effect (See Table 2). For among the forest transition
economies, Japan, South Korea, China and India had highly emphasized that
urbanization and increasing off-farm employment helped to ease the pressure
upon forest, and promoted forest to recover, but these were not emphasized by
the reports of Vietnam and the Philippines. Growth of agricultural productivity in
China and Vietnam had more importance than other counties to promote forest
increase. Non-forest transition economies did not witness great change of rural
energy source from firewood to fossil fuel, and so were the same as in some
forest transition economies, such as in Vietnam, India and the Philippines which
revealed that energy transition were not as vital as some research suggested.
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Table 2. The importance of economy development in surveyed economies
Economy
Urbanization,
Growth of
Change of rural energy
increasing off-farm
agricultural
source from firewood to
employment
productivity
fossil fuel
Japan
Yes
No
Yes
South Korea
Yes
No
Yes
China
Yes
Yes
Yes
India
Yes
Yes
No
Vietnam
No
Yes
No
Philippines
No
No
No
Indonesia
No
No
No
Laos
No
No
No
Malaysia
No
No
No
If a driver is ranked as important in the national report, a “Yes” will be given,
otherwise it is “No”.
Source: National reports submitted by case study economies
National forest programmes were essential for achieving FT, as all FT
economies had larger scale, and more effective and efficiently implemented
national forest programmes than non-FT economies (See Table 3). As can be
seen in China, India, Vietnam and the Philippines, forest land reform and
institutional innovation that endow more management freedom and participation
also had a positive effect on private afforestation. Forest resource in timber
importing economies, such as Japan, South Korea, China, India and Vietnam,
had greatly benefited by the globalization, while timber exporting resulted in
deforestation and degradation in non-FT economies.
Table 3. The importance of governance intervention and globalization in
surveyed economies
National
Strengthen forest Forest land
Timber
Economy
Forestation Law and Forest reform, creative and
import
Programme protection system diverse institutions
Japan
Yes
Yes
No
Yes
South
Yes
Yes
No
Yes
Korea
China
Yes
Yes
Yes
Yes
India
Yes
Yes
Yes
Yes
Vietnam
Yes
Yes
Yes
Yes
Philippines
Yes
Yes
Yes
No
Indonesia
Yes, little
No
No
No
Laos
Yes, little
No
No
No
Malaysia
Yes, little
No
No
No
If a driver is ranked as important in the national report, a “Yes” is given,
otherwise “No”. Source: National reports submitted by case study economies
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Conclusion and discussion
It can be concluded that, government intervention, including large-scale national
forestation programmes, policy and law formulation and enforcement, and
effective timber trade policy, played a significant role on the FT of Asia.
Economic development had a complicated and mixed influence on forest
transition. Rise of urbanization rate, increased agricultural productivity, and
energy transformation may be affecting positively to forest transition, but timber
production for domestic and international market under the goal of economic
development may lead to deforestation. Forest land reform and institutional
innovation had a mixed effect on forest transition, so was globalization too.
Forest land reform and institutional innovation that endowed more management
freedom and farmers’ participation, such as JFM in India and CBFMA in the
Philippines could induced FT, but unsecure and unclear forest ownership, such
as in Indonesia and Laos, may lead to deforestation. It is suggested that policies
reform and institutional change should be paid more attention to reduce
deforestation, rather than solely economy development.
However, there is little knowledge on the importance and interaction of these
drivers in the macro and local level. It is difficult to produce some general
principles or guidelines to achieve FT if the importance of these drivers is not
able to be ranked. For further research, it is valuable to better understand how
government did affect these factors that generated different outcomes in Asia.
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Since Mather(1992) initiated studies on forest transition – the process of initial forest
decline followed by forest cover increase, a variety of underlying causes that could
explain forest transition process in different states and regions have been
documented. These causes include: agricultural intensification, demographic trend
and rural-urban migration triggered by urbanization, have been considered as the
main reasons forest transition occurred in Europe in the 19th century (Mather et
al.1999, Mather and Needle 1998). At the beginning of the 20th century, the change
of resource perceptions and highlight on recreation and ecosystem values of forest
followed by economic growth, have prompted formulating conservation reserve
programmes and forest-prone land policy, leading to forest recovery in US (Mather
1992). In India, timber prices or timber shortage encourage tree planting (Foster and
Rosenzweig 2003). Policy measures aimed at arresting deforestation or promoting
reforestation have been of great significance in relation to forest transitions in both
China and Vietnam (Mather 2007).In addition, institution development is emphasized
in studies of forest transition in Mexico and Nepal (Bray and Klepeis 2005, Klooster
2003, Nagendra 2007).
Given the complexity of forest transition process, this paper presented two different
pathways to supplement the forest transition discussions. The existing research on
forest transition focuses mainly on dynamics of forest cover changes, making it
difficult to assess their values in terms of carbon sequestration, biodiversity and
environmental services. Developing a more comprehensive framework to explore the
multiple underlying causes of forest transition in both forest quantity and quality
dimensions is essential to obtain a better understanding of forest resources change
and plan better policies for successful sustainable forest management.
It is difficult to measure the complex forest transition process and it may not be
sufficient to only apply existing forest resource assessment data considering the
imperfection of these forest cover data (Barbier 2001,Cropper and Griffiths
1994). This study, building a dataset using China's many official investigations at
provincial level rather than the national scale since 1981, could provide a more
comprehensive and detailed analysis to the dynamics of forest quantity and
quality transition during the last three decades.
After a long history of forest clearing and degradation, China as a whole has
experienced an significant increase in forest cover and volume since 1980s
(Fang et al. 2001, Kauppi et al. 2006), while change of forest quality is less
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studied. Complex biophysical environments and rapid change of social and
economic conditions has made China a perfect context in which various
proximate forces and paths to forest transition could be assessed.
Underlying causes
Ecological Security and Government-led Forestry Programmes
Although the Chinese Government is now committing to improve economy
efficiency and develop eco-friendly "green economy", extensive economic
pattern characterized by high consumption of natural resources in the last three
decades had already led to a great tension between human and nature. The
extremely serious flood disaster in the reaches of Yangtze River in 1998 has
compelled Chinese Government to adopt more comprehensive Reforestation
and Rehabilitation programmes, including the Natural Forest Protection Project
(NFPP), Grain for Green Programme, Key Shelterbelt Development
Programmes along the Yangtze River, Coastal Shelterbelt Programme, Key
Shelterbelt Development Programme in the three-northern regions, and
Desertification Control Programme in Beijing and Tianjin Vicinity (Wenhua 2004,
Rozelle et al. 2003, Wang et al. 2004). Funding of these six major projects
comes mainly from the state government, with planned investment of more than
USD113 billion (SFA and FAO 2009).
Demographic Changes
Demographic factor is closely associated with forest resource use. Increasing
demand for forest products and other land-use such as farm and pasture led by
population pressure, has propagated deforestation in some regions (Carr et al.
2005, Morton et al. 2006). Since the foundation of the People's Republic of
China in 1949 to 1978, the population of China grew rapidly from 550 million to
970 million, exerting great pressure on forests and cultivated land. In order to
curb the excessively rapid population growth, the Chinese Government had to
carry out Family Planning policy, advocating a couple having only one child
across the whole nation. After a short period of ups and downs, natural
population growth rate began to steadily decline.
Opening up Policy
Opening doors to the outside world became China's basic national policy since
1980s. Value of international trade rose dramatically, and China became the
world factory. China's opening up started in the southeast coastal area when
four special economic zones – Shenzhen, Zhuhai, Shantou and Xiamen – were
established in 1980. Foreign economic activities in these special economic
zones were encouraged through policy and funding supports. Another 14 coastal
open cities including Shanghai and Guangzhou were further established, and
the Yangtze River and Pearl River deltas were set up as economic open area.
Locations open to foreign economic activities spread from coastal to inland
areas after 1990.
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Rural-Urban Migration
Labour migrations from rural areas to cities, and from economically backward
inland regions to eastern coastal developed regions, have become a major
social phenomenon in China since 1980s (Rozelle et al. 1998). As the world
factory, eastern coastal region of China has brought together a large number of
export-oriented enterprises, leading to a boom in labour demand. Compared to
agriculture and forestry, export-oriented non-farm jobs are much more
economically attractive. Improvement of infrastructure and establishment of
market economy have made it possible for mass migration across China. Based
on statistics of inter-province migration, the number has been rising from 10.6
million during 1990–1995, to 32.3 million during 1995–2000 and 55.2 million
during 2005–2010 (Chan 2012).
Results and discussion
Four different models were applied in the analysis: fixed effect model, HausmanTaylor model, and two kinds of spatial regression models. Two parallel pathways
to forest quantity and quality changes in China are supported by robust empirical
results. First, public investment boosted the growth of afforestation and forest
area, but at the same time pulled down average forest density in afforestation
regions due to low density of saplings. Second, exports had raised forest volume
and density in inland China through spatial links between exports and migration:
development of exports in coastal area has absorbed migrations from inland
China, alleviating dependence on forest resources for livelihoods there.
Increase of forest area in China was mainly the result of public forest investment
in the last three decades. In provinces with large afforestation investment, such
as Inner Mongolia, Sichuan and Yunnan, forest density tends to decline as forest
area increased. This may suggest that the objective of increasing and improving
forest ecological services is not easy to reach when China only rely on
afforestation, at least in the short term.
Two different labour migration patterns can be found in China since 1980s. The
first is inner provincial rural-urban migration caused by urbanization and
structural transformation of the economy. Forest volume increased
correspondingly in these provinces while this kind of migration has no significant
effect on forest density. Second is the interprovincial inland-coastal migration
caused by exports boom in coastal area. Less intensive use of forests
contributed to forest density increase in inland China. For example, as a large
number of people move out of Henan, Hubei and Hunan Provinces, forest
volume and density increased significantly. The latter labour migration pattern
associated with globalization has much more significant effects on improving
forest quality than the first pattern which were associated with urbanization and
industrialization.
Forest transition in China is not undergoing a specific pathway, but is a complex
process that could only be full explained by a combination of pathways, i.e.,
economic development, ecological security (forest scarcity) and globalization.
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A Model for Forest Cover Change –
Interpreting the Impacts of Institutions and Polices
Youn Yeochang
Department of Forest Sciences, Seoul National University,
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The landowner or occupant determines choice of land use. The returns of
benefits to the owner from land use depend on the yield and price of the product
or services. To keep a parcel of land as forest, the returns should be larger than
the opportunity cost, i.e. the value to be foregone in order to keep it as forest.
One of the tools to make forest sector lucrative is to implement a forest policy.
The forest policy can be effective not only when the social and economic
environments are favourable, but also when institutions can support the policy.
Therefore, ‘policy integration’ should be based on institutions for forest
governance. A policy can be integrated horizontally and vertically. To design
policy interventions geared for forest transition, one has to understand the
society in terms of social, economic, ecological, cultural and spiritual context.
The goal of this research is to identify critical factors for forest transition using
comparative analysis between Asian nations. At the same time, the research will
try to answer questions on forest policy design for forest transition. First, which
factors are essential for forest transition occurrence in a state or region? Second,
which factors are hindering forest transition occurrence? Third, which factors are
common factors for the cases of forest transition occurrence? Lastly, which
factors are common factors for the cases of not-yet forest transition occurrence?
Comparative analysis relies on fundamental principles and algorithms of
Boolean algebra. This algebraic base is used to simplify in a logical way
complex sets of binary data. The basic requirement is therefore to dichotomize
the dependent variable (forest transition) and the explanatory variables
(conditions). Once dichotomized, data are organized into a truth table, where
each line corresponds to a logical combination of values (1 or 0) on the
conditions with a given outcome value (a configuration). For n conditions, there
are 2n logically possible configurations and lines in a truth table, from which only
some are actually observed due to the limited diversity problem. The number of
conditions that can be introduced in a model is limited as it leads to an
exponential growth in the number of configurations. Within a configuration, the
values of the conditions are related by the ‘and’ Boolean operator (represented
by the ‘.’ sign). Both values of the outcome (1 and 0) can be formulated as a joint
expression combining all configurations leading to the corresponding outcome
by the ‘or’ Boolean operator (represented by the ‘þ’ sign). Because
configurations are fundamental analytical units in Boolean algebra, a low
frequency of occurrence of a particular configuration is not a reason to exclude it
from the explanation. At the core of comparative analysis lies the Boolean
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minimization procedure, which allows reducing complexity by simplifying initial
configurations into more parsimonious expressions.
The model contains one outcome variable and five explanatory conditions.
Outcome means whether there is the existence of forest transition or not.
Explanatory conditions are suspected conditions that would lead to forest
transition. In the model it is assumed that the change of forest cover is
determined by opportunity cost of keeping forest. The factors which determines
opportunity cost are: legal settings (land/tree property right, land use restrictions,
international conventions and agreements), social development (population
density and social capital measured in terms of transparency), economic
development (GDP per capita, the public’s concerns of environmental quality
and infrastructure development), technological development (agricultural
productivity increase and ICT advancement), ecologic factors (land productivity
and climate change), and market conditions (prices of forest products, shadow
price of ecosystem services, agricultural crops, energy and capital), and
Government’s policies (including trade restriction, subsidies, taxes, energy
supply, control of foreign investment, etc.) which influence the factors above.
To conduct comparative analysis, practical data from nine economies were
collected. For Vietnam, forest change is driven by these factors: property right
arrangement, financial arrangement (loans for planting trees), timber demand
(prices), agricultural productivity, PES for forest conservation, law enforcement
for forest protection. For Japan, forest change is driven by these factors:
property right (privatization of national forests), population growth, aging
population, economic development (GDP per capita), agricultural productivity,
urbanization, timber trade liberalizing import, energy substitution, non-timber
value of forest increased. For China, forest change is driven by these factors:
agriculture expansion, fuel wood consumption, afforestation and deforestation,
forest tenure, strict law enforcement, forest ownership reform, government
investment in forestry, natural forest protection program, urban and rural
population, economic development, per capita income increase, globalization
and timber trade, international environmental agreement of institution. For Korea,
forest change is driven by these factors: economic development, policy
integration (fuel wood, community movement…), population migration, public
participation, agriculture expansion, agricultural productivity, political leadership,
environmental concerns. For India, forest change is driven by these factors:
agricultural productivity, timber demand supporting timber price, timber tenure
arrangement supporting people’s participation in forest management, non-timber
value of forest increased, economic growth, trade policy liberalizing timber
import. For Malaysia, forest change is driven by these factors: economic
development (GDP per capita), population growth, demand for timber from
overseas, agriculture expansion. For Laos, forest change is driven by these
factors: economic development (GDP per capita), weak law enforcement –
illegal logging, industrial plantations – rubber, Infrastructure development,
foreign investment (esp. from China), shifting cultivation. For Indonesia, forest
change is driven by these factors: investment policy (logging timber), population,
transition to regional autonomy, decentralization, timber production and logging
concession, agricultural area expansion (rubber, oil palm plantation), migration,
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shifting cultivation and forest fire, illegal logging, government policy or movement.
For Philippines, forest change is driven by these factors: logging, shifting
cultivation, fuel wood consumption, population growth, poverty, corruption, weak
law enforcement, unstable policy, land tenure.
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Enhancing Profitability of Smallholder Privateland Tree
Plantations through Value Chain Analysis
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The timber industry in the Philippines was a booming business in the 1960s, 70s
and early 80s. The Philippines then was a net exporter of wood products,
specifically logs. Highest export was recorded in the late 1970s when 75% of log
production amounting to 7.9 mil cu m was shipped abroad. Total wood product
exports during the same period totaled to almost 10 mil cu m. This accounted for
almost 10% of the Philippines’s total export earnings. Today, forestry business in
the Philippines is considered as a sunset industry mainly because of the lack of
raw materials to process and sustain operations because of the restrictions in
accessing wood from the natural forests. From a net exporter of wood, the
Philippines became a net importer of wood products beginning the early 90’s.
The series of policy restrictions on commercial operations in natural forests and
the recent nationwide banning of cutting timber from the same triggered a shift in
accessing timber from natural forests operations to plantation forests and
importations. The difficulty in accessing forestlands for tree plantations
establishment also pushed many farmers in Mindanao to shift in planting trees in
private lands. Due to this, prices of plantation wood remains stable amidst lack
of wood supply from natural forests. Many wood processing plants in Butuan
City serve as ready market for plantation wood for these tree farmers. The
Philippines also allows export of logs and lumber from plantations.
CARAGA Region is an area in the Philippines identified to be very suitable for
tree plantations. It is blessed with fertile land and favourable climate for growing
trees. Its potential for tree farming is recognized by the government. In fact, it is
a major source of plantation timber for Mindanao and the rest of the Philippines
with the DENR itself recognizing the Region as the nation’s “timber corridor.” In
2004, there were an estimated 46 000 ha of tree farms in private lands in the
Region involving 31 000 tree farmers supplying 60% of the Philippines’s
plantation timber (Mitchao 2004). Current estimates by the DENR Regional
Office place the area of private lands devoted to tree plantation in the Region at
around 50 000 ha supplying around 80% of plantation timber in the Philippines.
Value chain analysis involves examination of a chain of value-added activities
while products pass through the activities in a chain, starting from plantation
development to marketing where the plantation products hypothetically gain
value at each stage or production segment. Further, it provides basis for
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evaluation of each production stage as to whether it is strategic or profitable to
continue transforming a raw product into other forms or a semi-finished products
into finished forms that has added value and marketability.

Objectives
The general objective of the study is to assess the general situation of
smallholder private tree plantations in the municipality of Talacogon, Agusan del
Sur. Among the specific objectives are as follows:
•

•
•

Evaluate the feasibility of establishing smallholder private tree
plantations for specific timber/wood products through value chain
approach
Study the specific policy environment and investment climate for
private tree plantations; and
Recommend courses of action to encourage the private sector to
invest in forestry.

Methods
The study used secondary data to assess the extent of private sector
involvement in tree plantations in Talacogon. A purposive survey of smallholder
tree farmers in Talacogon was conducted. A checklist of questions was
developed to ask actual private land tree plantation developers about their
management practices, harvesting techniques, market outlets and other market
information. Other information inquired from them are the general profitability of
the venture based on their own experiences, problems encountered in all
aspects of operations and suggestions on how to improve the investment climate
in tree plantations. The interviews were informal and free-wheeling.
All primary and secondary data were analyzed using simple descriptive statistics
and time series analysis. Quantitative and qualitative evaluations of the financial
impacts of private tree plantations were also examined. Evaluation of the
feasibility of establishing forest plantations for major tree products (e.g. sawn
timber, peeler wood, pulpwood, etc) was conducted. The economic potentials of
devoting private lands to forest tree plantations and or managing them for wood
production was determined.
A financial analysis was conducted to determine the financial viability of products
using common financial feasibility indicators such as the Net Present Value
(NPV), Benefit Cost Ratio (BCR) and Internal Rate of Return (IRR).
A simple comparison of financial indicators of other crops in the Mindanao area
was conducted. The common Mindanao crops that were compared include oil
palm, rubber and durian.
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Results
Tree farmers gross income per ha ranges from P100 000 to P600 000 per
rotation of 8 to 10 years. From an estimated plantation cost of around P42
000/ha and a harvest and roadside transport cost of around P762/cu m, a tree
farmer could have a net income of around P200 000–250 000 from an average
yield of around 220 cu m/ha.
The decision of farmers to go into tree plantation is reinforced by stories of other
farmers making it well in the trade despite the many other options available to
them. Tree farmers get different prices on their timber based on the diameter of
products. Falcata pick up prices along the road per cu m ranges from P1 800 for
less than 20 cm diameter to as high as P2 700 for 60 cm-and-up diameter.
Usually, the farmers sell assorted sizes of timber. The bigger the diameter, the
higher the selling price. Hence, selling time depends on the needs of the farmers
for cash. Those who are well-off are observed to postpone harvest to prolong
growing period and wait for the trees to grow bigger for better prices and much
bigger returns. In such cases, buyers usually go to the farmers and offer
attractive prices to them at stump. It is also observed that the bigger the
diameter of logs being sold, the higher the price the buyers offer. However, the
usual sales point is along the highway where the prices above are obtained.
Many decision options are available for farmers in order to from their investment.
The decision starts with an option to plant trees in a private raw land or existing
agricultural land. As depicted in figure below, farmers may also opt to devote his
land to other crops. If he decides to plant trees, there are usually three choices
for tree species namely: falcata, rubber, and mangium. During harvest period, he
may opt to sell on stumpage basis or he may harvest himself and transport his
products on the roadside. The latter is the usual practice as there are ready
buyers who prefer to buy on pick-up basis along the road. After selling the first
rotation crop, the decision to repeat the planting cycle after harvest depends on
the experience of farmers in the first rotation and the prevailing market
conditions at that time. He can continue to plant falcata or shift to other species
like mangium or plant agricultural crops like rubber and oil palm.
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Decision Options in Privateland Tree Plantation Value chain
Utilize or process wastes

Private
raw land

Tree Plantation

Stumpage Sale

Roadside
Sale

Final Log
Consumer Sale

Figure 1. Decision options in privateland tree plantation value chain
If the farmer opts to sell at roadside, he would incur additional costs for
harvesting, hauling, loading and other incidental costs in keeping and handling
the products. Nevertheless, he could jack up the price up to P1 818 or more per
cu m, to compensate for his efforts in bringing the logs near the road. In fact the
bigger diameter logs fetch up to P2 700, an attractive price considering the cost
at pick-up is only around P1 454.90. If the farmer has the means, he can still
earn additional income by delivering the products to the mill. However, this is not
the usual practice by ordinary farmers but this is being done by farmer-traders
who produce the logs at the same time buy the products of other farmers.
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Comparison with other crops
A comparison with some financial feasibility indicators of similar forest or
agricultural crops was conducted as shown below. The financial analysis shows
that establishing falcata plantation in private lands is a very viable with internal
rate of return (IRR) of 48.2%, second only to durian (50.1%). However, in terms
of the NPV at 12% discount rate, three other crops in the list appear to be
superior than falcata, namely: rubber, durian, and mango.
Table 2. Financial analysis of selected forest crops (Forestry Sector Project)
Crop

Spacing (m)

Gmelina
Narra/Mahogany
Falcata
Mango
Durian
Coffee
Rubber
Bamboo
Rattan
Source: Carandang 2002.

IRR (%)

4x4
6x6
4x4
10 x 10
10 x 10
4x3
6x6
5x5
5x5

NPV @12% (P)

29.7%
21.2%
48.2%
47.2%
50.1%
20.0%
45.1%
26.0%
9.7%

57,346.9
82,195.3
186,283.8
451,881.3
553,835.9
25,930.7
537,026.9
55,856.4
(4,328.4)

Conclusions and recommendations
Generally, the outlook for engaging in tree plantations is bright in the light of a
number of government restrictions in harvesting timber from natural forests. A
comparison with some financial feasibility indicators of similar forest or
agricultural crops basically showed that establishing falcata plantation is a very
viable business in terms of internal rate of return at 48.2%, second only to durian
at 50.1%. In terms of NPV at 12% discount rate, three other crops in the list
appear to be superior than falcata, namely: rubber, durian, and mango. Durian
and mango are not popular in Talacogon because of market uncertainties.
Rubber has also high potential and farmers consider this as a viable second
crop because of ready market and improving prices of rubber in the area.
Among the major recommendations of the study are as follows:
a.

b.

provide financial assistance to farmers who have private lands that can
be devoted to forestry to further develop this emerging tree farm
industry;
encourage businessmen in investing on more strategic wood
processing plants in Talacogon to lessen transport costs of products.
This must be supported by less stringent requirements for processors
so that they could operate legally and continuously;
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c.
d.
e.

government authorities must work for a more stable price of falcata.
Price information must be widely disseminated;
reduction of tax on land and harvested falcate;
improvement and proper maintenance of farm to market roads used by
tree farmers.
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Co-management is a management option that recognizes the importance of the
local government units (LGUs) in forest management. At present, the Philippines
has about 159 co-management agreements already effected covering 487
085.64 ha mostly found in Northern Luzon specifically the Cordillera Region
(Tamayo 2011). Co-management in the Caraga Region located in Northern
Mindanao where Agusan del Norte is part, is still in its infancy stage. The
cancellation of the Timber License Agreement (TLA) of Nasipit Lumber
Corporation (NALCO) resulted to the conception of a co-management project in
Agusan del Norte which includes four municipalities of the province namely, Las
Nieves, Buenavista, Nasipit, and Carmen. Hence in 2010, the provincial LGU of
Agusan del Norte came up with a co-management plan for the
LASBUENASCAR Agroforestry Development Project “to protect/ conserve and
rationalize the use of the natural resources of the province for the interest,
benefit and welfare of the people”. The project involves a total of 56 093 ha of
vast forestlands from the cancelled NALCO TLA No. 39-A.
This study sought to identify the potentials and opportunities and issues of
sustainable agroforestry development in the context of co-management in the
province of Agusan del Norte covered by the four municipalities of Las Nieves,
Buenavista, Nasipit, and Carmen as conceptualized by the provincial LGU
together with the Department of Environment and Natural Resources (DENR).
Key informant interviews and open-ended interviews with local community
members were conducted to determine the potentials and opportunities;
problems, issues and concerns; and, their perspectives on the programs and
policies regarding co-management in the area.
The study revealed that the respondents see potential in: enhancing agroforestry,
agribusiness, fishing, transportation and ecotourism in the site, and the area
being open to development by investors. Much of the proposed investments in
the site as revealed by the respondents are not related to timber production but
rather, mostly on food production. For instance, a group from South Korea would
like to develop 4000 ha within the municipality of Carmen for the production of
cassava and other crops. Still others would like to develop portions of the comanagement area to produce corn and by planting fruit trees and cash crops for
food production.
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The proposed co-management area is predominantly classified as forestland
and is part of the Nasipit-Anakan Forest Reserve hence, as pointed out by the
respondents would have great potential for biodiversity and forest conservation
and ecotourism. The three unproclaimed watersheds and several rivers and
creeks secure water sources for agriculture and domestic use in the area and
these rivers and creeks are also used mainly for fishing and means of
transportation. As part of a forest reserve, it should not be used for any other
purpose other than forest protection and conservation. According to the
respondents there is a conflict of interest if co-management area is mainly for
food production.
The respondents have likewise pointed out that commercial activities in the area
were confined mostly to agricultural production and industrial tree plantations
which cannot fully support the basic needs of the people in the area. This is
unlike before when logging was still in boom which was the source of
employment by about 4 500 people contributing to about 3.6% of the
employment in the province. The cancellation of the TLA of NALCO not only left
the concession area unattended but also contributed to the high incidence of
poverty in the area. It was also found among others, that peace and order
condition in the area can pose a threat to the project.
Some of the major recommendations that had been arrived based on the
interviews with the focal persons include the followings:
• The co-management area should be managed by the provincial LGU of
Agusan del Norte and not by the four municipalities so as not to create
any problem in management among the four municipalities. Otherwise,
the strategic framework on co-management at the municipal level should
also be provided aside from the provincial level.
• The Memorandum of Agreement between the DENR and the LGU of
Agusan del Norte should already be approved so that the developed plan
entitled, LASBUENASCAR Sustainable Agroforestry Development Project
– Co-Management Programme for Agusan del Norte will already be
implemented. With the agreement, the LGU of Agusan del Norte will have
the direct responsibility of managing the co-management area.
• The LGU of Agusan del Norte should be involved in coordinating the
implementation of the strategic plans of the four municipalities because
the project’s impact is large-scale.
• A formal institutional collaboration should be established among the local
government units, communities, non-government organizations, and the
private sectors to work together for forest protection, rehabilitation and
conservation since the co-management area is predominantly classified
forestland.
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Coffee break
Transition to sustainable forest management and rehabilitation in
China
Liu, Jinlong
Policy Integration for Reforestation in the Republic of Korea
Misun Park
Discussion of results 2
Lunch

Session 4: Comparative Analysis (Liu Jinlong)

13:30 –14:00

14:30 –14:00
14:00 –15:30
15:30 –16:00
16:00 –16:30
16:30–17:00
17:00–18:00
18:00–18:15
19:00–21:00

Diversification of Economic Pathways for Forest Transition in AsiaPacific – Empirical Evidences from Nine Economies of the Asia-Pacific
Region
Liang Ming
A regression analysis of forest transition in Asian economies
Jawaid Ashraf
Drivers Analysis of forest transition in Asia
Coffee break
Globalization, a globalized forestry sector and forest transition
Li Lingchao
Policy Integration and Forest Transition in Asian economies
Youn Yeochang
Final Discussions
Closing remark
z APAFRI
z APFnet
z RUC
Banquet

23 October: Field Trip
09:00–14:00
14:00–18:00

Visit to Badaling Forest Farm
Badaling Great Wall
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Participants Supported by FAO Agreement LOA/RAP/2013/57
Full – Travel and Local Costs
Dr. C.T.S. Nair,
Sivagiri, Muthukad Puthenveedu
PO: Naduvath, Wandoor
Kerala 679 328
India
E.Mail: ctsnair47@gmail.com

Choi Junyeong
Department of Forest Sciences
Seoul National University
Daehak-dong, Gwanak-ku
151-921 Seoul
Republic of Korea
Email: jheywai@gmail.com

Madan Prasad Singh
Resource Survey Division
Forest Research Institute, Dehradun
India
Email: singhmp@icfre.org

Mohd Shawahid Othman
Faculty of Economics and Management
Universiti Putra Malaysia
43400 UPM Serdang, Selangor
Malaysia
Email: mohdshahwahid@gmail.com

Ellyn K. Damayanti (Ms)
Bogor Agricultural University (IPB)
Indonesia
Email: ellynk.damayanti@gmail.com

Jawaid Ashraf
Forest Research Institute
Dehradun-248 006
India
Email: jawaid.ashraf@gmail.com

Registration Fee
Myrna G. Carandang
Institute of Renewable & Natural Resources
UPLB College of Forestry & Natural Resources
College, Laguna
Philippines
Sofronio C. Camacho
University Researcher
Forestry Development Center
UPLB College of Forestry & Natural Resources
College, Laguna
Philippines
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