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Welcoming Remarks

Dear all distinguished scholars and participants!

On behalf of the Korean society of forest science, | would like to congratulate the
International Symposium on Ecosystem Restoration for Green and Peace Asia today. |
think that there are many changes in everyday life around you due to the Corona
pandemic situation.

In addition to the Corona crisis, climate change has caused major disasters such as
forest fires, floods, droughts, and landslides, and this disaster will lead to a
biodiversity crisis and the greater disasters on Earth. In order to prevent this, | think
that the only way to save the earth is to restore the devastation caused by our
humans and to pursue sustainable management. In this context, forest is now a
common task that must be solved together to survive global life, not just a matter of
a particular country.

In this regard, | hope today's symposium will be a time to think about the peaceful
Asian continent through ecosystem restoration. Asia is the largest of the six
continents, with 60 percent of the Earth's total population and the fastest in
economic development. However, a large amount of forest has been damaged due to
long—term human activities, and ecosystem restoration is desperately needed.

This is not a problem confined to Asia. Looking back on the history of human
civilization, starting with the agricultural revolution, the mechanical, electrical, and
digital industrial revolutions have devastated forests, polluted water and air, and made
the earth sick. We are now at the point of a new civilization that needs to save the
global village through the forest revolution. In this regard, | think today's symposium
is an important event that causes the forest revolution.

Especially, Pyeongchang, where the symposium is held today, is the center of
artificial forests that restored the devastated land. Through the restoration,
Pyeongchang is said to be the forest capital because it has become the most
forested and biodiversity-rich place in Korea. Furthemore the 2014 UN Convention on
Biological Diversity and the 2018 World Winter Olympics were held here in
Pyeongchang.



Pyeongchang is now reborn as a city that inherits forest and peace to descendants
through ecosystem restoration. | hope that Pyeongchang's successful ecosystem
restoration lesson will be spread to Asia including each country and international
organizations participating in the symposium and this spirit will be inherited.

Finally | would like to extend my special thanks to Professor Hosang Kang, Chair of
the International Exchange Committee, Korean Society of Forest Science for preparing
today’s symposium and wish everyone who attends the symposium a good success.
Thank you.

August 18, 2021

Prof. Jungkee Choi
President
Korean Society of Forest Science
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Congratulatory Remark

Excellencies from Cambodia, Uzbekistan, CIFOR, AFoCO, Mekong Institute, ASEAN
Center for Biodiversity, Mongolia, the Philippines, Indonesia, Vietnam and the Korea
Forest Service, who are participating in today’s Symposium via on or off lines!
Distinguished participants! Good afternoon.

Many congratulations to Prof. Jeong Ki Choi, President of the Korean Society of
Forest Science as well as to Dr. Ho Sang Kang, Institute of Green Bio Science of
Seoul National University for the success of today’'s International Symposium on
“Ecosystem Restoration for Green and Peace Asia”. Today's Symposium is generously
supported by the International Union of Forest Research Organizations (IUFRO;
www.iufro.org), which is the global network for forest science cooperation
interconnecting forests, science and people. The topic on ecosystem restoration has
been dealt by IUFRO Divisions 1 and 8 as well as its Task Forces.

Forests are immensely important: a home for all biodiversities, including humans.
They provide food, feed, energy, outdoor recreation and amenities, healing and inner
peace, and green spaces. Roles of the forests are countless!

We must sustain forest resources for the future generation. Forest resources contain
trees, water, various organisms and soils. Soil is basic to all living organisms,
particularly to humans. Soil and human body are not two different components: they
have the same trace elements (B+A2).

If humans are sick, then they seek the doctor or go to the clinic to recover from
illness. If automobiles are sick, then we may take them to garage or repair shop for
fixing. But, if forests are sick, then there are no places for them to go for healing.

Asia is the largest continent in the world with a population of about 4.5 billion (60%
of the world’s population). It contains a land area of 45 million km? which is 30% of
the earth’s area. It is a home to enormous biodiversity and natural resources.



Now, altogether we are seriously facing the covid-19 pandemic globally. This problem
on pandemic probably originated from forest degradations by humans. In order to
address this problem on degraded forest ecosystems, we have lots of opportunities,
such as this symposium, to share our success or failure stories/lessons learned
during the restoration of degraded forests. We need to help one another to restore
forests especially among the countries from this Symposium. During this pandemic,
no countries can sustain their lives alone or keep their ecosystems healthy alone.
Thus, a very simple approach is to provide vaccines or treatment techniques to those
countries who have none or with limited supply. We should protect human lives as
we are stewards of God's creation and we have an important role in maintaining our
ecosystem.

We no longer live alone and keep peace alone! Relationship, partnership and
cooperation are now needed! In this Symposium, please feel free to exchange your
knowledge and wisdom as well as experiences. We are foresters with open and
broad minds who draw the beautiful and healthy pictures on the earth, not on small
papers or city gardens, but in real life.

Lastly, let us sustain our good relationship, close partnership and continuous
collaboration not only during this current situation but also for the future.
Congratulations again to all.

| thank you so much for your attention!

Dr. Don Koo LEE

Professor Emeritus of Seoul National University
Former President of IUFRO (2006-2010)
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Challenges and National Strategy for Ecosystem Restoration
in the Philippines

Portia Lapitan

Retired Professor and Vice Chancellor
University of the Philippines Los Banos

Good afternoon to everybody in this symposium!

I am excited to be part of this symposium on Ecosystem Restoration for Green and Peace Asia as it
puts emphasis on the usually under-appreciated fact that taking care of the ecosystem is also the
bedrock of peace in this world. That the quest for peace in nature’s very bosom would be elusive if it
is not green. Finally! a serious discussion of green and peace is commencing, thank you to the

organizers of this symposium for this.

At the outset, let me clarify that I wrote my paper and will be speaking right now from the
perspective of someone previously directly involved in the Philippine government’s ecosystem restoration
and now, as simply an “onlooker” in what is happening in this field of environmental work in the

country. I am now several months retired from government service.

My paper on the “Challenges and National Strategy for Ecosystem Restoration in the Philippines”
was based on personal and secondary data and knowledge on the matter. Let me qualify too that my
discussion of ecosystem restoration follows the definition that it is “the process of helping degraded
ecosystems recover and conserving those that are still intact whenever possible” (Weeden 2021). As
such T will be presenting both the Philippines’ programs on ecosystem rehabilitation and conservation. I
will also use the following in defining the goal of restoration: “Restoration aims to re-establish
self-sustaining and resilient ecosystems” (Mickelfield 2017). Further, I am also going to give emphasis
in the significant role people play for ecosystem restoration to happen and succeed and propose to
refine the above definition of ecosystem restoration as “the process people and partners do of helping
degraded ecosystems recover and conserving those that are still intact whenever possible”. 1 got struck
and thought about this seriously when UN Environment Programme Regional Development Coordinator,
Mr. Jonathan Gilman during the Philippines’ celebration of World Environment Day this June 2021 said
that “restoring ecosystems also means working with partners in the region and globally”. T looked at

his statement as another level of defining ecosystem restoration.

In this paper presentation, I will focus on forest ecosystem rehabilitation and conservation as

explained in the ensuing discussion.
I. Current State of Ecosystems in the Philippines

The Philippines is an archipelagic country of various ecosystems that host a large number of endemic
flora and fauna. The Philippines maintains five percent of the world’s total flora. Through the years of
use and dependency of a very rapidly growing human population now numbering over 109 million,
these ecosystems and the biodiversity therein are at different levels of condition and shape now. In a

recent presentation during the World Environment Day celebration this June 2021, Secretary Roy
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Cimatu of the Philippine Department of Environment and Natural Resources (DENR) and Dr. Selva
Ramachandran, UNDP Philippines, summed up the current state of a number of these ecosystems.

Quoting part of their presentation, they reported:

“Over the years, the country has lost 10.9 million hectares of forest cover. That’s 194,000 hectares of
average loss each year. Fish stocks are drastically overfished in almost all areas except Eastern Luzon,
Palawan, and the Southern Sulu Sea. Reef conditions, an indicator of fish productivity, have similarly

declined. In 1997, just four percent were in excellent condition, down to less than one percent in 2012.

The country’s rivers, coastal and marine areas have suffered from marine litter, especially uncollected
plastic waste. The Philippines ranks as the third-largest contributor of marine plastics globally, which

compromises fish productivity, tourism and human health.

Mangrove forests, which — together with seagrasses and coral reefs — provide protection against
storm surges and rising seas, unfortunately, they have suffered the same fate. Mangrove cover is down

from around 500,000 hectares to almost half this amount.

Land degradation in the form of soil erosion and fertility decline has affected agricultural activities in
the Philippines. The Global Assessment of Land Degradation and Improvement showed that there are an
estimated 132,275km2 of degraded lands, affecting about 33 million Filipinos.”

The order of their reporting of the ecosystems somehow indicates the chronological order of
awareness of the need for these ecosystems’ restoration and the chronological order as well of
concomitant concrete actions taken on this by the Philippine government. The forest ecosystem’s
degradation was the first environmental issue that was addressed by the country and effort on
ecosystem restoration was focused on forest restoration for a long time. The expansion of rehabilitation

of forest in the uplands to include mangrove forests came much later.

As the adverse impact of ecosystem degradation in the other ecosystems (rivers, coastal and marine)
became pronounced in the later years, their rehabilitation and the conservation of still intact areas were

embarked on initially by the government and later on by other entities and organizations.

II. Why forest ecosystem restoration was the first restoration effort in the Philippines

The focus on the wuplands in earlier ecosystem restoration effort is probably because the
life-threatening effects of its degradation e.g. landslides, reduction of the water supply, unabated
flooding it caused etc. were the first ones physically felt and experienced by the populace. These
impelled people then to act to mitigate if not totally prevent these adverse effects from happening. It is
also probably because the Philippines was almost forest in precolonial times (it was reported as 90%
forest then), in 1900, 70% forest (as reported by the Forest Management Bureau) that forest loss did

not escape notice and concern. It was very clearly seen and felt then.
We can say that this focus on forest ecosystem restoration was also, though unknowingly at that

early time, the first effort at biodiversity conservation by the Philippines. The Philippines being one of
the world’s 17 most biologically rich countries lost biodiversity with the loss of its forest and the
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degradation of its other ecosystems. The gravity of biodiversity loss is compounded and amplified by
the very high endemism of Philippine’s terrestrial and marine habitats— nearly half of all its flora and
fauna are unique to its 7,641 islands (Sixth National Report to Convention on Biological Diversity.
CHM. 2019). Thus, the Philippines is considered also one of the hotspots for biodiversity loss. It ranks
among the top ten countries with the largest number of species threatened with extinction (CI, 2013;
DENR, 2015). These facts place the Philippines in the center of global concern for ecosystem
restoration. As UN Environment Programme Regional Development Coordinator, Mr. Jonathan Gilman
said during the Philippines’ celebration of World Environment Day this 2021, “you’re one of the top
global ecosystem and biodiversity restoration areas. Restoring ecosystems in the Philippines means
protecting your biodiversity and using ecosystems on land and sea in ways that strengthen the natural

resources and processes while delivering benefits to people and nature”.

In all the degradation of ecosystems reported by Cimatu and Ramachandran (2021) and the reports of
the literatures reviewed for this paper, what is evident is that the major cause of ecosystem degradation
in the past is exploitation for personal and economic gain of the the area by the populace. The impact
of natural disasters became alarming only in a proportion not observed before with the onset of climate
change. The current uncontrolled risk and threat to the Philippines ecosystems is now climate change.
The risk and threat of degradation as a result of economic use are somehow minimized and addressed

now by regulatory and mitigating systems in place.

The Oscar M. Lopez Center for Climate Change Adaptation and Disaster Risk Management
Foundation Inc. (OML Center) reported that most of the based on the review they conducted. The
Center further related “The Burning Embers (Philippine version) diagram explicitly illustrates the

increasing risks to Philippine ecosystems as global mean temperatures increase”(OML Center 2020).

III. Forest Ecosystem Restoration Through The Years

The Philippines has been in the business of restoring degraded forestlands since a century back. A
brief history of forest ecosystem restoration can be gleaned from the paper of Rebugio er al. (2005) on
“Forest Restoration and Rehabilitation in the Philippines”. They traced forest restoration
activities/programs in the country from its beginning in 1910 to the early 2000. They reported that “the
first recorded rehabilitation initiative in the country was initiated by the Forestry School in Los Banos,

Laguna (Luzon) as part of its silvi-cultural class”.

The greater earlier effort at forest restoration was solely by the government. In 1960 the government
created under Republic Act (RA) No. 2706 a dedicated office to take charge of forest restoration in the
country, the Reforestation Administration. The participation of other stakeholders came much, much
later. In the same paper of Rebugio et al. (2005) it was reported that “in the mid-70s, multi-sectoral
rehabilitation efforts had been given impetus. By the end of the 1970s other sectors of the society such
as the private sector, government agencies other than the Bureau of Forest Development, local
government units and citizens were involved in various forest rehabilitation efforts”.

In 1986, the National Forestation Program (NFP), that integrated all reforestation efforts undertaken

by government and non-governmental sector and involving a wider sector of the citizenry, was
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launched. Reforestation was already at the national level. It was in 1995 that the participation of
communities in forest restoration/rehabilitation was institutionalized. Executive Order No. 263 adopted
the Community Based Forest Management (CBFM) as the national strategy for sustainable management

and development of forest lands.

The support and participation of international organizations in Philippine forest ecosystem restoration
programs started in 1988. The Forestry Sector Project Loan I was funded by ADB, OECF and GOP.
Today, several decades after, the Philippines is engaged in multilateral environmental/ecological
restoration efforts many of which have funding from international and world organizations. As the
country commits to multi-country global targets, it is guided in its work by what former Senator Loren
Legarda stated that “Restoration action is always local. We succeed and fail depending on how well we
do at the level of communities, which are at the frontlines.” (Forest News. “Destruction stops here.
Shaping landscape restoration in the Philippines” Robert Finlayson.20 May 2021).

The Philippines in recent years to this day is engaged in a nationwide planting of billion trees in its
public domain involving the whole of the Philippine government and hopefully the whole of the
country. This is the National Greening Program of CY 2011 — CY 2016 which was expanded to
“rehabilitate all the remaining unproductive, denuded and degraded forestlands estimated at 7.1 million
hectares from 2016 to 2028 through Executive Order No. 193 of 2015, EXPANDING THE
COVERAGE OF THE NGP.

a. Protection/Conservation of Remaining Forests, a Restoration Strategy Too

The continuing degradation of the forest that diminished if not overturned the gains achieved from
forest rehabilitation work led to led to realization that protection of remaining forests and its
conservation are essential components of restoration too. An additional dimension to restoration work
involves the protection of the remaining forests and its conservation. Alongside the NGP, the ban on
logging in natural and residual forests of the entire country, and the intensified protection of the
remaining forest cover areas of the country was declared by President Benigno S. Aquino III through
EO No. 23 series of 2011 DECLARING A MORATORIUM ON THE CUTTING AND HARVESTING
OF TIMBER IN THE NATURAL AND RESIDUAL FORESTS AND CREATING THE
ANTI-ILLEGAL LOGGING TASK FORCE. This EO No. 23 was in support of “the obligation of the
State to protect the remaining forest cover areas of the country not only to prevent flash floods and
hazardous flooding but also to preserve biodiversity, protect threatened habitats and sanctuaries of
endangered and rare species, and allow natural regeneration of residual forests and development of

plantation forests”.

These two dimensions of forest restoration (rehabilitation and protection/conservation) are being
vigorously pursued by the Philippine government. In the Sixteenth Session of the United Nations Forum
on Forests held in New York, USA on 26 April 2021 Mr. Marcial C. Amaro, Assistant Secretary of
the Department of Environment and Natural Resources representing the Republic of the Philippines said:
“The Philippines reaffirms its commitment to continuously promote sustainable forest management and
exert vigorous efforts to achieve the 6 shared global goals on forests by rehabilitating unproductive,
denuded, and degraded forestlands through the country’s enhanced national greening program, national

forest protection program, and other initiatives”. He further reported “We have updated the national
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forest protection program for 2021 to 2025, to emphasize the significance of improving forest cover in

mitigating the impacts of climate change”.

The Philippine Development Plan 2017-2022 that contains the country’s targets and plans for specific
sector of the government for the years 2017-2022 shows that for the Strategic Framework “Ensuring
ecological integrity and a clean and healthy environment”, the twinning of rehabilitation and protection
of forestlands is to be prioritized. The PDP 2017-2022 specifically indicated this “Reverse the loss of
forest cover through sustained rehabilitation of degraded forestlands including critical watersheds and
strengthened protection of remaining natural forests. Rehabilitation of the remaining unproductive,
denuded, and degraded areas (7.1 million ha) will be accelerated and prioritized. In addition, the
protection of remaining natural forests as well as the forest established from previous reforestation

activities will be ensured”.

Among the current efforts at protection and conservation of forest ecosystem and its biodiversity by
the DENR is the adoption of the Lawin Forest and Biodiversity Protection System as a national
strategy for forest and biodiversity protection in the Philippines. This is embodied in a DENR
Administrative Order signed by Secretary Roy Cimatu in October 2018. Other legal instruments for the
protection and conservation of Philippine ecosystems and biodiversity are Republic Act (RA) No. 11038
or the “Expanded National Integrated Protected Areas System Act of 2018 (ENIPAS)" and RA No.
9147 or the "Wildlife Resources Conservation and Protection Act” of 2001 (DENR B+WISER 2018).

b. Lessons from the Past

From a century of forest restoration work, the country have realized and learned many lessons
(environmental/technical, social, cultural, political). Ellison ef al. 2020 citing the works of Field, 1998
and Mazon et al. 2019 shared similar lessons experienced in restoration programs by other countries.
They reported “most failures result from the lack of community involvement, appropriate governance
structures, and alignment of objectives and goals of external agents (including scientists) and local
stakeholders”. The same observations were reported by Chazdon et al. 2020 in their Conference Report
on “Manila Declaration on Forest and Landscape Restoration: Making it Happen”. The participants of
the conference from 22 countries shared the observations that “typically, failed efforts do not adopt a
landscape approach, do not effectively engage actors in local landscapes, do not build local capacity,
and do not provide means for sustained financing for continuation of restoration activities [20]. FLR
(forest landscape restoration) also suffers from a widely recognized research-practice gap in restoration.

Many scientists do not communicate the results or applications of their work.”.

Given all technical and environmental requisites for successful planting are okay, successful forest
restoration will still not come about unless there is the active participation of all stakeholders in the
area. The participation of local people in the restoration site is crucial. There have been instances that
local people intentionally uproot seedlings or burn restoration sites because they felt their personal
interests were compromised by this development in ftheir area. It is a lesson that local people, local
community should be made part of the restoration effort to endow in them the sense of ownership of

the activities, the sense that the activities are part of their personal interests.

This critical role of people in the success of ecosystem restoration is the basis of my earlier
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proposed refinement of the definition of ecosystem restoration to“ the process people and partners do
of helping degraded ecosystems recover and conserving those that are still intact whenever possible”.
This will highlight and not just assume that people are part of the restoration effort, that they spell the

success of restoration.

The capacities of people to constructively and effectively participate in the restoration work are also
vital. The realization of the need for capacity building of all participants, stakeholders for this purpose
is a lesson that requires resources and logistics.

The sustainability of people’s and other stakeholders’ participation also requires resources and
logistics. This is without saying that the success of the whole ecosystem restoration is also dependent

upon the sustainability of resources and logistics poured into it.

One environmental/technical lesson learned centers on the planting material and the biophysical
condition of the restoration site. These include: genetic diversity and quality of the planting materials
should be ascertained to be appropriate for the restoration site; a period of nurturing till newly planted
seedlings are established is required for them to survive in the field; monitoring of their performance
after planting for at least 3 years should be done; protection forest or production forest in restoration
site should be delineated for their appropriate restoration intervention to be identified.

Governance issues were also recognized as impeding the smooth implementation and success of the
restoration program. The role of each stakeholder/participant in the program should be clearly discussed
and agreed upon in the very beginning of the program. The participatory approach should be the
guiding principle in both the planning and implementation of restoration programs.

Addressing the above concerns requires a multidisciplinal science and team. This is aptly echoed
during a workshop in Quezon City in 2015 by Dr. Felix Gaschick of the B+WISER Program of U.S.
Agency for International Assistance (USAID) and DENR. The workshop developed an action plan that
identified restoration activities for specific ecosystems. He said “There is a need to apply the best
science and identify certain aspects towards restoration such as its scope, desired ecosystem conditions,
and the appropriate restoration interventions,”(DOST PCAARD Portal 2015).

IV. The National Greening Program

The Republic of the Philippines President Benigno S. Aquino III through Executive Order No. 26
(EO 26) in February 2011 ordered and declared “the implementation of a National Greening Program
(NGP) as a government priority” in line with “the policy of the State to pursue sustainable
development for poverty reduction, food security, biodiversity conservation, and climate change
mitigation and adaptation”. The NGP is a convergence initiative of the DA-DAR-DENR (Philippine
Department of Agriculture-Philippine Department of Agrarian Reform-Philippine Department of
Environment and Natural Resources) led by DENR and “shall be implemented in Partnership with the
following  agencies/stakeholders”:  “Philippine  Department of  Education (DepEd)/ Philippine
Commission on Higher Education (CHED), Philippine Department of Social Welfare and Development
(DSWD) Philippine Department of Budget and Management (DBM) Philippine Department of Interior
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and Local Government (DILG) Local Government Units (LGUs) Philippine Department of Health
(DOH), Philippine Department of Public Works and Highways (DPWH), Philippine Department of
(DOTC), Philippine Department of National Defense (DND), Philippine Department of Science and
Technology (DOST), Philippine Department of Justice (DOJ), National Commission on Indigenous
Peoples (NCIP), Technical Education and Skills Development Authority (TESDA), and the Philippine
Amusement and Gaming Corporation (PAGCOR). All other government agencies, instrumentalities,
including government-owned and controlled corporations (GOCCs), state universities and colleges
(SUCs), shall provide full support and assistance to the NGP”.

The whole force of the government was tasked to prioritize the implementation of NGP, it being “a

government priority” as E.O. 26 stipulates.

a. NGP as the National Strategy for Forest Restoration

The NGP is the Philippines’ banner program for forest rehabilitation crafted from the lessons of the
past discussed earlier and the demands of the future (environment and community resilient to disasters
and climate change etc.). The NGP embodies the government‘s strategy to fully rehabilitate the
country’s denuded lands. It mandated the planting of 1.5 billion trees in 1.5 million hectares of lands
of the public domain for a period of six (6) years from CY 2011 to CY 2016.

It is a nationwide forest ecosystem restoration program by the government and the public that
considers the possible consequences of its implementation activities on vital issues of concern related to
people and the environment. It is not simply an environmental program to make the Philippines greener
and make the environment cleaner. It is a program launched with the pursuit of sustainable
development of people and the environment in mind, thus the specific objectives of the program were
poverty reduction, food security, biodiversity conservation, and climate change mitigation and adaptation.
Note that these objectives of NGP are fundamentally the same as those of the UN Decade on
Ecosystem Restoration 2021 to 2030. The UN Decade on Ecosystem Restoration document laid down,
the global program “could help end poverty, combat climate change, and prevent mass extinction”

(www.decadeonrestoration.org).

This restoration strategy of the Philippines is open to adjustments and refinements of methodologies
and activities as dictated by the conditions and situation on the ground, very much like the adaptive
management that Holling 1978 described. NGP allows for “a structured, iterative process of
“learning-by-doing” and decision-making in the face either of continuous change (environmental, social,
cultural, or political) or uncertainty (Holling 1978 in Ellison er al. 2020). Thus, a very critical activity
of the implementation of NGP is regular monitoring and assessment of accomplishments, problems and

constraints before the planning of the succeeding cycle of implementation is undertaken.

The NGP is hinged in science. Science is at the core of its implementation. The research bureau of
DENR, the Ecosystems Research and Development Bureau (ERDB), is directly involved in the
implementation of NGP (unlike in earlier rehabilitation programs). Other than the ERDB providing the
natural and social science bases/foundation of NGP activities, it is the DENR unit in charge of 1) the
production of quality planting materials (NGP-PQPM component) for planting in NGP sites all over the
country; 2) the benchmarking of NGP sites to provide concrete benchmark data for comparison in later
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assessment of impacts of NGP and for developing protocols for benchmarking and impact assessment
(manual); 3) production of mycorrhizal fertilizer for NGP planting materials and 4) provision of

technical support/advise as needed and requested.

The NGP-Production of Quality Planting Materials (NGP-PQPM) implemented by ERDB produced
quality planting materials from clonal nurseries established for this purpose in regional offices and
partner State Universities and Colleges (SUCs) across the country and from certified quality seeds
sourced from DENR Tree Seed Centers, Seed Production Areas (SPAs) and Individual Plus Trees
(IPTs). The reported pitfall of a number of restoration work which is the widely recognized
research-practice gap was minimal in the implementation of NGP. Robin Chazdon ef al. 2020 in their
Conference Report on “Manila Declaration on Forest and Landscape Restoration: Making it Happen”
shared that FLR (forest landscape restoration) also suffers from a widely recognized research-practice

gap in restoration.

b. The Gains of NGP

1. Intangible gains

Other than the accomplishments relative to the targets and objectives of the program, NGP has also
changed and remodeled the Philippine government’s way of doing ecosystem restoration. The
convergence modality among its three national agencies, the Philippine Department of Agriculture (DA),
the Philippine Department of Agrarian Reform (DAR) and the Philippine Department of Environment
and Natural Resources (DENR), and the “whole government” approach vest in not just one agency or
unit the sense of ownership and accountability over the program. This innovative approach to doing

forest ecosystem rehabilitation has improved the gains realized from NGP.

Of course the contribution of other groups and other sectors in the actual rehabilitation of forestlands
for the period cannot be discounted. In a Convention on Biological Diversity (CBD) Philippine
document, the following was reported “Independent reforestation activities organized by local
communities, civil society organizations, private groups, and the academe supplement the reforestation
activities of the National Greening Program. The intensified enforcement of national and local forest
laws, deputation of Bantay Gubat, and regular conduct of biodiversity assessments through the LAWIN
Forest and Biodiversity Protection System and the Biodiversity Monitoring System has also improved
the management and protection of forests” (Sixth National Report to Convention on Biological
Diversity. CHM. 2019).

Another intangible benefit from the implementation of NGP was the strong, lasting partnership that
formed among government organizations, local communities, civil society organizations, private groups,

and the academe for a common cause, the National Greening Program.

The table below summarizes the accomplishments of NGP from the start of its implementation in
2011 to this year 2021 relative to its objectives and targets (FMB-DENR website).
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Table 1. National Greening Program accomplishment, 2011-2021.

NATIONAL GREENING PROGRAM ACCOMPLISHMENT REPORT
as of July 16, 2021

YEAR TARGET AREA AREA PLANTED % Accomp SEEDLINGS PLANTED JOBS GENERATED PERSONS EMPLOYED
2011 100,000 128,558 129% 89,624,121 335,078 47,868
2012 200,000 221,763 111% 125,596,730 380,696 55,146
2013 300,000 333,160 111% 182,548 862 466,990 65,128
2014 300,000 334,302 111% 205,414,629 1,079,792 152,008
2015 350,000 360,357 103% 351,014,239 915,729 123,519
2016 247,683 284,089 115% 415,564,211 842,792 114,584
2017 193,803 206,136 106% 182,185,530 582,070 84,315
2018 136,466 141,310 104% 138,020,616 393,903 62,375
2019 19,617 21,925 110% 25,851,359 268,171 46,213
2020 46,907 47,299 101% 37,206,581 367,185 55,141
2021 94,667 10,078 10.65% 8,495411
TOTAL 1,989,143 | 2,088,977 105% 1,761,522,299 5,632,416 806,467

2. Gains in forest area/forest cover

The data in the preceding table show the accomplishment for Area Planted exceeded the set target.
More than 100%, average of 105% was planted. NGP was able to plant a total area of 2.09 million
hectares with 1.8 billion seedlings for the period 2011-2021. The larger area planted was in the first
five years of the program, from 2011 to 2016. The last five years’ target was significantly lower.
DENR Asst. Secretary Marcial Amaro said the DENR-FMB’s focus in the past five years is protecting

existing forest more than expanding the current forest (Mayuga 2021).

This significant accomplishment of NGP has been noticed by a number of organizations looking at
the progress of environmental rehabilitation in particular and what is happening in the world’s forests
and their management anduses in general. The UN Food and Agriculture Organization (UN FAO)
reported that “in more recent years, Philippines has made significant advances towards resolving
historical trends causing net forest cover loss. This commitment is exemplified by embarking on a
massive tree planting and reforestation program called the National Greening Program. In addition, the
Integrated Natural Resources and Environmental Management Project(INREMP) and the Forestland
Management Program (FMP) are also involved in this initiative. From a position as one of the top ten
deforestation countries contributing to 17-20 percent of global GHG emissions from global forest loss in
2000 (FAO, 2006), the country has since recovered with a modest forest cover increase of 55 000
hectares per year (FAO, 2010); the 2010 Global Forest Assessment Country Report for Philippines
reported an increase in forest cover from 6.57 million ha in 1990 to 7.66 million ha in 2010 (FAO
The Forest and Landscape Restoration Mechanism — Philippines 2020).

In 2015, FAO published Global Forest Resources Assessment 2015 which showed among other data
the annual change rate in forest areas of its 234 member countries and territories. Shown in the table
below (Table 2.) are ten of the countries reporting the greatest annual forest area gain from 2010 to
2015. Note that the Philippines registered the highest percentage of forest area gain, 3.5% of its 2010
forest area. The period covered is the period of NGP.
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FAO Global Forest Resources Assessment 2015
Table 2. Countries reporting the greatest annual forest area gain (2010-2015)*.

NUMBER COUNTRY ANNUAL FOREST AREA ANNUAL CHANGE RATE
(‘000 has) (% of 2010 forest area)
1 China 1,542 0.8
2 Australia 308 0.2
3 Chile 301 1.8
4 USA 275 0.1
5 Philippines 240 33
6 Gabon 200 0.9
7 Lao PDR 189 1.0
8 India 178 0.3
9 Vietnam 129 0.9
10 France 113 0.7

* - Lifted from FRA 2015, Table 2. Extent of forest 1990-2015.

A CBD document on the Philippines reported “data from the National Mapping Resource and
Information Authority (NAMRIA) indicate that the total forest cover decreased by 4.59% in 2010 and
increased by 2.53% in 2015”. “The overall increase in forest cover within forestlands may be attributed
to the ongoing implementation of the National Greening Program (NGP)” (Sixth National Report to
Convention on Biological Diversity. CHM. 2019).

3. Social gains of NGP

Table 1 also shows the jobs generated and the persons employed by NGP in its activities. More than
5.6 million jobs were generated and a total of 806,467 persons were employed in the various phases of
the implementation of NGP. In the light of the pandemic, the implementation of NGP has been
modified to benefit upland and rural communities. According to Asst. Secretary M. Amaro, ‘due to the
limitations brought by the covid-19 pandemic, the Philippines implemented policy improvements on the
enhanced NGP (ENGP). In 2020, our country shifted to family implementation approach to support our
government’s objective of providing additional income to upland and rural families affected by the
pandemic (Amaro 2021).

This program has also provided al/l involved in the implementation of the program opportunities that
improved their skills in and knowledge on its different activities from planning to implementation to
monitoring and assessment to management and maintenance. Even their social skills and social capital

have been improved.

4. Other physical gains

During the year end assessment and strategic planning of enhanced NGP (ENGP/e-NGP) held in
2018, the following accomplishments were reported: “through the NGP- PQPM, a total of 22 DENR
clonal nurseries were established nationwide, 16 of these were turned-over to the DENR Regional
Offices, which they use in the production of quality planting materials for the implementation of the
e-NGP. 75 seed sources were established, one per province, through the field offices and Hi-QVAM 1,
a biofertilizer, was developed by ERDB to support the production of quality planting materials (Gillado

2018). An additional 27 clonal nurseries were also established in partner SUCs.
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V. The Mangrove and Beach Forest Development Project (MBFDP)

Another restoration program pursued by the government in line with NGP was the Mangrove and
Beach Forest Development Project. While NGP has mangrove component sites, the MBFDP’s focus was
in different areas, those devastated, wrecked by natural and man-made disaster and calamity-affected
areas. The MBFDP was part of the Philippine Reconstruction and Rehabilitation Program (RPP) of
2014. It was a response to the devastation caused by Super Typhoon Haiyan (locally named Super
Typhoon Yolanda) in November 2013 particularly in the Visayas region of the country. The project is
at the same time a reconstructive project of coastal areas damaged by other disasters and calamities.
The NGP restoration strategies were modified for this project to address the urgency and magnitude of
restoration/rehabilitation work to be undertaken. Unlike the biophysical and sociocultural condition of
“regular” NGP sites, the MBFDP sites were those where the damage to both the people and the
environment was unthinkable. This project was crafted and its implementation was led by ERDB.

The following are its significant features: execution of mapping and baseline data collection on
biophysical and sociocultural characteristics of target sites at the very start of the project as basis for
refining implementation activities and for future impact assessments; implementation of cash-for-work
scheme in the different stages of plantation development including nursery establishment; has
robust capacity-building and sustainability mechanism strategies; has strong, regular participatory

monitoring and evaluation system.

The Philippines’ Sixth National Report to Convention on Biological Diversity reported that
“stakeholders from local government units (LGU), civil society organizations (CSOs), and the private
sector participated in the implementation of the MBFDP in disaster-affected areas” “in target
sites (Region 4A, 4B, 5, 6, 7, 8, 9, 10, 11 and 13)”. A total of 50,000 hectares of mangroves and

beach forests are targeted for development, planting, and enrichment”.
Accomplishments

Then Secretary of the DENR, Dr. Ramon J.P. Paje, shared to the public in an article at The
Standard, the accomplishments of MBFDP. He reported some 50,417 hectares of coastal areas in 43
Yolanda-hit provinces were planted with 150 million seedlings/propagules by the Mangrove and Beach
Forests Development Project, which was carried out by the Ecosystems Research and Development
Bureau of the Department of Environment and Natural Resources. He further shared

“MBFDP mirrors the commitment of the Aquino administration to build back better the communities
ravaged by the disaster, and the ERDB has done well in amplifying that commitment.”

Of the more than 50,417 hectares, around 90 percent or 44,800 hectares of the rehabilitated areas
were planted with native mangrove, while the remaining 5,617 hectares of beach forest belts were
planted with indigenous beach tree species. The use of native/indigenous species for this rehabilitation

project was purposely done for biodiversity conservation.
The cash for work target of MBFDP was realized within its 1l-year implementation. Eighty seven

thousand, five hundred (87,500) jobs were generated and the project benefited 12,500 individuals who

were hired for site preparation and seedling production.
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The MBFDP has to a large extent given relief and support to the people of the project site who
were gravely affected by the storm surge and other severe and grim disasters that hit them.

Other Ecosystem Restoration Programs of the Philippines

The other ecosystems restoration initiatives started in the more recent past focusing on other
ecosystem include Filipinovation on Coral Reef Restoration, Restoration of seagrasses, Pasig River
rehabilitation, Rehabilitation of inactive/abandoned mines, and the Rehabilitation of Laguna Lake
(Government keen on ecosystems restoration (PCAARD DOST article 2015).

Another program on coral reef is the Bolinao Coral Reef Targeted Research Program, a community

based reef restoration programme carried out between 2004 and 2009 (Mickelfield, 2017).

Challenges and the Future of Ecosystem Restoration

Challenges continue to reshape and redefine our responses, our behavior. They are opportunities for
rethinking and reflecting on what have been done and what else can be done. They drive people to

act.

A number of challenges still confront forest ecosystem restoration in the Philippines. The government
has admitted in its Sixth National Report to Convention on Biological Diversity that “insufficient
amount of resources for the routine monitoring and management of forested and reforested areas
remains a challenge. Slash and burn practices and timber poaching also continue despite regulations.
(Sixth National Report to Convention on Biological Diversity. CHM. 2019).

In the same report to CBD, another challenge that was mentioned is the problem of control and
management of ecosystems e.g. mangrove in alienable and disposable (A&D) lands. Data from the
National Mapping Resource and Information Authority (NAMRIA) showed that within forestlands, there
was an increase in mangrove cover from 23,591 hectares in 2010 to 215,969 hectares in 2015. Within
alienable and disposable lands, there was a decrease in cover from 107,002 hectares in 2010 to 87,700
hectares in 2015. The action property owners took in these lands was in disregard of existing

environmental regulations.

Natural disasters (typhoons, monsoon rains, etc.) that hit the Philippines ‘“abundantly” and are

worsening, are continuing concerns that we are in a quandary to address.

The exploitation of our ecosystems for natural resources of both locals and oversees/foreign nationals
insisting exploitation is within their rights is something that would definitely challenge our capacities
and strength to restore the system. A case in point is that of Chinese in the West Philippine Sea found
doing activities that destroyed large areas of coral reefs and collecting endangered species and other

ocean resources.
The continuous implementation of NGP is challenged, according to Asst. Secretary M. Amaro, by the

fact that “the remaining areas are remote and difficult to access,” “There are still conflicting policies.

We have problems in some places with peace and order, with fire, pests and diseases. Water shortages
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are a problem, too, leading to low survival rates.” “So how can we accelerate restoration and maintain
it? We need to find ways to strengthen livelihoods, increase monitoring, prioritize critical watersheds for
enhancement of existing forest cover, recover easements, build more partnerships with the private and
non-governmental sector, add value to products, install small dams, and create better and more

accessible financial and insurance products.”.

The “apathy” or misappreciation by country leaders of the importance of ecosystem restoration is a
stumbling block to restoration too. The Duterte government excluded reforestation efforts among its

commitments to mitigate climate change under the 2016 Paris Agreement.

Lastly, the current pandemic, the COVID epidemic is also a challenge. It has drained the Philippine
coffers of monetary resources for restoration. Asst. Secretary Amaro reported that the 2020 budget for
ENGP/e-NGP was cut to support battling the pandemic. Human resources have been taken away from
the work by the health protocols and the lockdowns of offices and communities imposed by the
government. Those forestry personnel who were allowed to continue work have limited mobility

significantly slowing down the delivery of services in these times.

While the pandemic has negative impacts on ecosystem restoration as cited above, the editorial
“Ecosystem Restoration” of a newspaper, The Phil Star, in its June 5, 2021 issue wrote the pandemic
“heightened the interest of people in keeping surroundings clean, in the use of environment-friendly
transportation particularly bicycles, and in activities such as gardening. Property developers are putting
greater emphasis on green spaces. More trees are being planted in urban centers including Metro
Manila”. The air quality index of the metropolis was also reported by DENR to have improved.

Given all these challenges and with the commitment of the Philippine government to the UN Decade
on Ecosystem Restoration plus the now heightened awareness of people to the hazard of environmental
degradation e.g. cropping up of pandemic-causing virus, climate change, etc., ecosystem restoration will
always be alive in the consciousness of people to drive them to act to heal nature and be at peace
with nature. As Secretary Roy Cimatu, Department of Environment and Natural Resources and Dr.
Selva Ramachandran, UNDP Philippines said, and I quote, “we call on everyone to support the global
campaign for the healing of nature through the restoration of our ecosystems. We must do our part as

responsible stewards of our planet before it’s too late. It is, after all, the only planet we’ve got”.

References

Editorial: Ecosystem Restoration. The Phil Star. June 5, 2021.

Aaron M. Ellison, Alexander J. Felson and Daniel A. Friess. 2020. Mangrove Rehabilitation and
Restoration as Experimental Adaptive Management. Front. Mar. Sci.

Sixth National Report to Convention on Biological Diversity. CHM. 2019.

Jonathan L. Mayuga. 2021. “Forests give protection vs new, deadly diseases”. BusinessMirror. March
28, 2021.

Robin L. Chazdon, Herbohn, J., Mukul, S.A., Gregorio, N., Ota, L., Harrison, R.D., Durst, P.B.,
Chaves, R.B., Pasa, A., Harlett, J.D., Neidel, J.D., Watson, C. and Guiterrez, V. 2020.

Conference Report on “Manila Declaration on Forest and Landscape Restoration: Making it

- 118 -



International Symposium on Ecosystem Restoration for Green and Peace Asia

Happen”).

Ann Valerie V. Gillado. 2018. “ERDB and FMB hold year-end assessment and strategic planning of
e-NGP” in ERDB-DENR website.

Government keen on ecosystems restoration (PCAARD DOST article) from DOST PCAARD Portal
Created on 10 February 2015

Abigail Mickelfield. 2017. AN EVALUATION OF CORAL REEF RESTORATION METHODS &
ARTIFICIAL REEFS. Marine Conservation Philippines, Negros Oriental, Philippines.

“UN urges “Reimagine, Recreate, and Restore Our Ecosystems" on this year's World Environment
Day”. 2021. UN Philippines.

Meaghan Weeden. 2021. “What is the UN Decade on Ecosystem Restoration?”. OneTreePlanted
Newsletter. | May 27, 2021.

Lucrecio L. Rebugio, Pulhin, J.M., Carandang, A.P., Peralta, E.O., Camacho, L.D. and Bantayan, N.C.
2005. Forest Restoration and Rehabilitation in the Philippines.

The Oscar M. Lopez Center for Climate Change Adaptation and Disaster Risk Management Foundation
Inc. (OML Center). 2020. Key Findings and Recommendations to DENR Plans and Programs on
Impact of Global Warming of 1.5 °C. OML Center website.

- 19 -



Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 120 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 121 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 122 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 123 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 124 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 125 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 126 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 127 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 128 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 129 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 130 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 131 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 132 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 133 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 134 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 135 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 136 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 137 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 138 -




Challenges and National Strategy for Ecosystem Restoration in the Philippines
/ Portia Lapitan

- 139 -




International Symposium on
Ecosystem Restoration for Green and Peace Asia




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 141 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 142 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 143 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 144 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 145 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 146 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 147 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 148 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 149 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 150 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 151 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 152 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 153 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 154 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 155 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 156 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 157 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 158 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 159 -




Successful Forest Restoration in Vietnam: Challenges and Lessons Learnt
/ Bui The Doi

- 160 -




International Symposium on
Ecosystem Restoration for Green and Peace Asia




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 162 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 163 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 164 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 165 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 166 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 167 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

- 168 -




Ecosystem Restoration on Ex-Mining Areas in Indonesia
/ Irdika Mansur

Acknowledgment

* Korean Society of Forest Science (KSFS)

* Prof Ho Sang Kang

* PT Vale Indonesia, PT Berau Coal, PT Aman Mineral Nusatenggara,
PT Kasongan Bumi Kencana for the pass and recent collaborations

- 169 -




International Symposium on
Ecosystem Restoration for Green and Peace Asia




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 171 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 172 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 173 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 174 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 175 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 176 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 177 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 178 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 179 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 180 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 181 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 182 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 183 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 184 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 185 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 186 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 187 -




Restoration and Sustainable Management on Burnt Areas in Mongolia
/ Oyunsanaa Byambasuren

- 188 -




International Symposium on
Ecosystem Restoration for Green and Peace Asia




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 190 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 191 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 192 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 193 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 194 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 195 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 196 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 197 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 198 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 199 -




Integrating Bioenergy and Landscape Restoration — Lessons from Indonesia
/ Himlal Baral

- 200 -





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


