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FOREWORD

The Heart of Borneo in Sabah is endowed with
extremely rich natural capital. It is the extension of
the economic notion of capital (manufactured means
of production) to goods and services relating to the
natural environment. Natural capital is thus the stock
of natural ecosystems that yields a flow of valuable
ecosystem goods or services into the future. Natural
capital may also provide services like recycling
wastes or water catchments and erosion control.
Since the flow of services from ecosystems requires
that they function as whole systems, the structure and
diversity of the system are important components of
natural capital. Natural capital is the foundation of all
human economic activities and it is of utmost
importance that economic development is in harmony
with the sustainable utilization of our natural capital.
The potential for growth and development in Sabah
from natural capital is tremendous but we must
capitalize on them in a sustainable manner.
Under the Government Transformation Programme,
it is important for us to utilize the natural and social capital for economic development in an
innovative manner to generate new physical and financial capital. As there is a growing concern about
over-exploiting the natural capital asset, we have to ensure that such development is always in a
sustainable manner, taking consideration and priority of biodiversity and ecosystem conservation.
Hence, in order to sustainably expand the HoB economy, it is vital for us to develop and work handin-hand with various stakeholders for the betterment of our future generations.
The Forestry Department has been the lead agency in Sabah for the implementation of the HoB
Initiative, and we have successfully organized various activities since its inception in line with the
objectives. The conference was ideal for discussions among the experts, relevant stakeholders as well
as the general public in exploring the way forward in the implementation of HoB in Sabah, focusing
on the conference‘s theme.
My profound thanks to the Deputy Director (Forest Sector Planning), Mr Frederick Kugan and the
Organizing Committee (as listed on page 6 to 9) for excellent team work in the planning and
execution of the conference, and the publication of the proceedings. I also acknowledge the
significant contribution from various agencies in making this conference a success.

Thank you.

Datuk Sam Mannan
Director
Sabah Forestry Department
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1.0 CONFERENCE PROGRAMME
DAY ONE
11th NOV., 2013
MONDAY
OPENING CEREMONY
7:00 am

Registration of Participants

8:30 am

Arrival of VVIPs and Invited Guests

8:50 am

Arrival of The Right Honourable Datuk Seri Panglima Musa
Hj Aman, Chief Minister of Sabah

9:00 am












Heart of Borneo Choir Presentation
Welcoming Address by YBhg Datuk Sam Mannan,
Director of Sabah Forestry Department
Opening Speech by The Right Honourable Datuk Seri Panglima Musa Hj
Aman, Chief Minister of Sabah
Launching of the Conference
Signing of Memorandum of Understanding (MoU)
Presentation of Land Titles from Land Empowerment Animals People
(LEAP) to the Sabah Wildlife Department
Presentation of Letter of Appointment to the Honorary Forest Rangers,
Sabah Forestry Department
Presentation of Certificate of Appreciation to the ―Kampung Taukays‖
Presentation of Souvenir to The Right Honourable Datuk Seri Panglima
Musa Hj Aman, Chief Minister of Sabah

10:30 am

Tour of the Conference Exhibition

10:45 am

Refreshments / Press Conference

11:00 am

KEYNOTE ADDRESS BY MR GEOFFREY BRIAN LYE
 Director & Past Chairman of SustainAbility, a leading independent think
tank and strategy consultancy specializing in the business risks and market
opportunities of corporate responsibility and sustainable development.
 Founding Director of Volans, a pioneer in the fields of social innovation
and impact investing.
“Sabah and the Biosphere Economy: Re-Shaping Markets for the Protection
and Enhancement of Biodiversity and Ecosystem Services”

12:00 pm

Luncheon
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SESSION I :
FOREVER SABAH SOLUTIONS
Session
MS CYNTHIA ONG
Chairperson: Founder, Executive Director & Chief Executive Officer
Land Empowerment Animals People (LEAP)
1:00 pm

THE STORY SO FAR & FOREVER SABAH SOLUTIONS

1:30 pm

FIRST WAVE PROJECTS
 Forests
 Watersheds &
Communities
 Renewable Energy &
Communities
 Sustainable Food &
Agriculture





Waste Water & Soil
Community Tourism
Forever Sabah Institute

WEAVING IN THE GLOBAL VOICES
 Convention on Biological Diversity by Mr Braulio Ferreira de Souza
Diaz, Executive Secretary, Canada
 Biocultural Diversity & The Economy by Dr Kenneth Wilson, The
Christensen Fund
 Regional Renewable Energy by Mr Hermayani Putra, WWF-Indonesia
 Education Imperative by Mr Satish Kumar, Schumacher College
 Global Sustainable Food by Mr Patrick Holden, Sustainable Food Trust
 Scientific Consensus Statement by The Governor of California
3:30 pm

Coffee Break

3:50 pm

DIALOGUE SESSION WITH AUDIENCE

5:00 pm

Closing remarks for Session 1

5:15 pm

End of Day 1

7:30 pm

Welcoming Dinner at Grand Ballroom, Pacific Sutera
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DAY TWO
12th NOV., 2013
TUESDAY
SESSION II :
THE REVISED SABAH HOB STRATEGIC PLAN OF ACTION
DR MARC ANCRENAZ, MALAYSIA
Session
Co-Director, HUTAN-Kinabatangan Orang Utan
Chairperson:
Conservation Project
8:30 am

Speaker 1: Dr Erik Meijaard, Indonesia
Management Advisor, People & Nature Consulting International
―Borneo Future Initiative: Linking Research, Policies and Cross Border
Collaboration to Shape Borneo’s Development‖

8:50 am

Speaker 2: Mr Fitrian Ardiansyah, Indonesia
Program Development Director for Pelangi Indonesia
―REDD+ for the Heart of Borneo: Challenges and Opportunities‖

9:10 am

Speaker 3: Ms Nicola Abram, United Kingdom
Conservation Scientist, Durrell Institute of Conservation and Ecology, University
of Kent
―Understanding Where to Invest Conservation Efforts: Spatial Planning for
Conservation Effectiveness and Sustainable Development in Sabah‖

9:30 am

Q&A

9:50 am

Coffee Break

10:20 am

Speaker 4: Dr Thomas Maddox, Indonesia
Leader, WWF Heart of Borneo Global Initiative
―A Role for NGOs in Helping the Governments to Deliver the HoB Vision‖

10:40 am

Speaker 5: Ms Claire Beastall, Malaysia
Training and Capacity Building Coordinator, TRAFFIC Southeast Asia (TSEA)
―Sabah, Borneo and the Wildlife Trade: Finding Regional Solutions to a
Common Problem‖

11:00 am

Speaker 6: Prof. Dr Koh Lian Pin, Switzerland
Assistant Professor, ETH Zurich/Research Scholar, Princeton University
―UAV Technology for Biodiversity Research and Conservation‖

11:20 am

Q&A

11:40 am

Luncheon
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SESSION III :
RESEARCH & DEVELOPMENT IN HOB SABAH
Session
PROFESSOR DATO‘ DR HJ MOHAMED HJ ABDUL MAJID
Chairperson: Dean, Faculty of Science University of Brunei Darussalam
1:00 pm

Keynote Address by Professor William Laurance
Research Professor at James Cook University in Cairns
Australian Laureate Fellowship
―Lessons from Research for Sustainable Development and Conservation in the
Heart of Borneo‖

1:40 pm

Speaker 7: Dr Waidi Sinun, Malaysia
Group Manager, Conservation, Environment Management Division, Sabah
Foundation
―The Role of Research in Underpinning Sustainable Protected Area Management
and Development of Eco-Tourism Activities‖

2:00 pm

Speaker 8: Dr Joan Pereira, Malaysia
Botanist, Forest Research Centre, Sabah Forestry Department
―Inventory of Biodiversity in the Heart of Borneo (HoB), Sabah‖

2:20 pm

Speaker 9: Dr Colin Maycock, Malaysia
Lecturer, School of International Tropical Forestry, University Malaysia Sabah
―Dipterocarp Endemism within the Heart of Borneo Area‖

2:40 pm

Speaker 10: Dr Jamili Nais, Malaysia
Deputy Director, Sabah Parks
―Scientific Research, Ecotourism and Protected Area Management: Sabah Parks
Experience within the Heart of Borneo ‖

3:00 pm

Q&A

3:20 pm

Coffee Break

SPECIAL SESSION & CLOSING CEREMONY
4:00 pm

“Communicating value in the Heart of Borneo”
MR ANDREW ESCOTT
Managing Director, Cohn & Wolfe, UK

4:30 pm

Report by Session Chairpersons

5:00 pm

Closing Speech by the Minister of Natural Resources and Environment (NRE)

5:30 pm

End of Conference
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THE HEART OF BORNEO
Song Idea and Concept by: Bpk. Dr. H. Awang Faroek Ishak
Composed by: Edwin Leo Mokodompit

Come hear the sound of the string melody
Singing a song of the glory land
People are dancing with hornbill feathers
Smiling faces and brotherhood warmth
Surrender ourselves and pray with our hearts
May peace prevail within every soul
Let‘s stand up and put our hands together
As the guardians to protect our land, through generations
*Chorus:
In the Heart of Borneo
Living in harmony, in the heaven on earth
In the Heart of Borneo
Where the wild is our friend, here‘s the heart of the earth
And here we are
In the Heart of Borneo
Sunshine and rainbow after gentle tropical rain
God‘s precious gift of the land of a thousand treasures
Water flows from the hills through the jungle
From the majestic river to the deep blue ocean
Surrender ourselves and pray with our hearts
May peace prevail within every soul
Let‘s stand up and put our hands together
As the guardians to protect our land, through generations
*Chorus
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2.0 ORGANIZING COMMITTEE
Main Committee

Front from left: Masniah Hj. Othman, Idris Jair, Mashor Mohd Jaini, Frederick Kugan, Datuk Sam Mannan
(Chair), Fidelis Edwin Bajau, Dr. Lee Ying Fah, Jeflus S. Sinajin, Denis Mijin
Back from left: Harith Ali, Hj. Mohd Salleh Hj. Abbas, Magdelina Maikas, Siti Zubaidah S. Abdullah,
Michelle Yap Sue Sem, Yong Szu Cherng, Heidi Henry William, Rita Garcia, Werfred Jilimin, Chak Chee Ving
Not in the picture: Rahim Sulaiman, Albert Radin, Ahmad Saibi Hj. Zulkepli

Secretariat

Front from left: Yong Szu Cherng, Heidi Henry William, Michelle Yap Sue Sem, Hj. Mohd Salleh Hj. Abbas,
Frederick Kugan (Head), Ahmad Saibi Hj. Zulkepli, Mohd Amzari Mohd Yusof, Lee Ka Han, Rita Garcia
Middle from left: Siti Zubaidah S. Abdullah, Cecelia Garcia, Hjh. Mariam Hj. Dino, Malina Kulenting, Monica
Chang, Dayang Nurzaza Awang Hamzah, Angeline Karolus, Sitiana Kunching
Back from left: Danil Samir, Shani Hj. Yusof, Felimond Kahin, Shim Yee Fong, Mohamad Asma
Not in the picture: Osman Bangkong, Christopher Matunjau, Hon Wai Kong, Nurzaili Ali, Amelia Cynthia
Bosi, Mohd Azman Othman, Norlisah Saiman, Samanja Salasim, Mazlan Sulaiman, Sudiknoh Maksut, Mohd
Fadzil Abdul Rahman
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Rapporteuring, Programme Book & Compilation

Front from left: Eyen Khoo, Dr. Arthur Chung, Dr. Lee Ying Fah (Head), Dr. Reuben Nilus,
Andi Maryani Andi Mustapeng
Back from left: Siti Zubaidah S. Abdullah, Michelle Yap Sue Sem, Alviana Damit, Monica Chang
Not in picture: Robert Martin Mjiol, Elne Betrece Johnlee

Press & Publicity

Front from left: Jurainah Hj Ismail, Salbiah Mohamad, Masniah Hj. Othman (Head),
Marianah Othman, Monica Chang
Back from left: Ngan Bun Kun, M.Nasir Muin, Nigel E. Balanjiu, Osman Saibul, Ezli @ Kuangyu Hj Tujoh
Not in the picture: Noorsiah Hj Ali, Mohd Isa
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Post Conference Tour

From left: Ruji Undang, Zuridah Jeragan, Elne Betrece Johnlee, Yong Szu Cherng, Nelly Undih, Mashor Mohd
Jaini (Head), George Angampun, Muhammad Razali Bin Mohammad, Rahman bin Lamat
Not in the picture: Christopher Matunjau, Ricky Martin, Idris Jair, Arshad Hj Ismail

Exhibition

Front from left: George Hubert Petol, Dr. Robert C. Ong, Dr. Lee Ying Fah (Head),
Mohd. Noor Ahmad, Dr. Reuben Nilus
Back from left: Eyen Khoo, Alviana Damit, Richard Majapun, Kelvin Pang, Dr. Joan Pereira
Not in the picture: John Sugau, Suzana Sabran, Alexander Hastie, Julsun Sikui
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Logistics

Front from left: Bilma Ismail, Zubaidah Kaffle, Bernard Valentine, Kinus Mais (Head), Idris MD Jair,
Easter Hendreta Francis Jubilee
Back from left: Jumaiyah Abdullah, Abd Hamid Abd Rajim, Rose Willie, Awang Jaya Jabail,
Osman Amat, Awang Yusof, Mazlan Dullah
Not in the picture: Mohd Norzam, Masrum Shadan, Amran Asli, Michael Garcia, Mohd Taufik, Ibrahim
Hassan, Gerry Hussin, Mohd Jeprey, Hassin Pupong, Sulaiman Asmat, Abu Bakar, Chin Yuk Leong

Usherettes

Front from left: Marianah Othman, Magdelina Maikas, Chia Fui Ree, Masniah Hj. Othman (Head), Elne
Betrece Johnlee, Salbiah Mohamad, Daphne Robert, Shauna Joane Silveo
Back from left: Meagan Jayme, Jane Bedi, Chin Kui Siong, Lu Siew Mey, Jennifer Amora, Marcella Phillip
Tutus, Harbayah Mohammad, Noraini Kassim, Angeline Soh, Nanidah Raman
Not in the picture: Suzana Sabran, Siti Masturah Norbeh, Veronica Saimon Guanih, Kuina Kimjus,
Emilia Paiman
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3.1 WELCOME ADDRESS BY THE DIRECTOR OF SABAH FORESTRY
DEPARTMENT, Y.BHG. DATUK SAM MANNAN

Mercee – Madame Vous etes si jolie (Madam, vozet si solie)
Something the French taught me.
Bismillah nirahman nirahim.
The Right Honourable Chief Minister, Datuk Seri Panglima Musa Haji Aman, as usual Sir,
our heartfelt gratitude on your presence today, to honour this occasion and to give it the
endorsement of the State Government of Sabah, at the highest level.
To our loyal friends from Landscape Malaysia, YABhg Tun Abdullah Haji Ahmad Badawi,
the Advisor, and YABhg Tun Jeanne Abdullah, the Chairperson, it is always a great pleasure
to have your support at this series of HoB Conferences. Thank you.
Honourable Ministers, Honourable Ambassadors, and High Commissioners, Honourable
State Secretary, Tan Sri –Tan Sri, Datuk-Datuk, invited guests and members of the audience,
from near and far, ladies and gentlemen, let me welcome you to the 5th Conference on the
―Heart of Borneo‖, since it started in 2009.
The purpose of this year‘s conference with its emphasis on ―Green Capital‖, I believe, is
adequately covered in the programme booklet. Therefore I will not repeat it other than to say,
in my interpretation, ―Green Capital‖ is about living within one‘s means. A close analogy
perhaps is ―living off‖ the interest of one‘s investments/capital without running down the
capital. Better still, take and use less than the returns so that the capital continues to build up
and in our case, the green capital such as: our forests, our water resources, wildlife, biodiversity, fisheries, the land itself etcetera.
Now, what lies in store in the management of the forest resources and the forest lands, the
bulk of the Green Capital for the future? If I may share with you our thoughts, these are our
plans, at least for the next (20) years.
I.

Increasing the area of TPAs (totally protected forests) from some 20% of the total
land area of Sabah, to 30% or from 1.35 million ha. today to about 2.10 million ha. in
the next (10) years. The priority is on ecological zones that are biologically, the
richest.

II.

Increasingly depend on planted forests for timber supply and forest revenue from trees
and also agro-forestry crops. Expect a range of 500,000 – 600,000 ha. of gross area in
some form of conversion in the reserved forests.

III.

And for the rest, about 1.2 million ha., they are for Natural Forest Management, under
Reduced Impact Logging (RIL) of low volume and hopefully high value.
10
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IV.

Make conservation mainstream and in the public domain: not the privilege of Elites!!
Enlighten everyone. [The bottom line is, how we survive economically, will largely
depend on the 15% of the Forest Estate, which will be the engine of cash flow
generation. And if we earn real money from the rest under conservative management
(3.4 million ha. or 85%), it will be a bonus, but not critical to our economic survival.
From the point of view of Green Capital and good husbandry of biological assets, it is
the 85% that really matters. That should be where, more resources shall be diverted
to. The conversion areas after all, are easier to finance through private means.]

Ladies and gentlemen, they say, Bad Man Get Good Woman, And A Good Man Gets No
Woman. Is it not so, Deanna? Perhaps, the Mafia Bosses have something to teach me, after
all.
Therefore, this morning, with the permission of the Right Honourable Chief Minister, I want
to be naughty, that is my nature – I do not want to be a good boy. Good boys get no girls!!
The issues I recommend to be brought up, if I may, during these 2 days, amongst others,
include the following:
Accept That Conservation Is Like War. And In A War, The Few Must Die In Order
For The Many To Live!!
Ladies and gentlemen, this is a cruel diction. But sometimes, you simply have to be cruel in
order to be kind. The 600,000 ha. mentioned earlier, represent the sacrifice, in order for us
to maintain in perpetuity, the best forests, the best bio-diversity, save what is really important
and manage them intensively, on the ground, so that the Crown Jewels are not lost.
2013 will be a record of sorts in that, we will earn the least forest revenue since 1973 – some
40 years ago. This will be about RM120m and it will continue to slide to about
RM50m/annum for the next (20) years before building up again. This is not by chance but by
design to leave exploitative forestry for sustainable forestry.
However, to run the Forestry Department, we need RM100m/year and at least another
RM50m for development projects and forest restoration. From a technical point of view, the
Forestry Department therefore appears to be basically insolvent. But we are not bankrupt
because we still have priceless Green Capital in our forests.
The point here is, huge sacrifices have been made in the State of Sabah, in the interest of long
term conservation and an endowment for future generations. Credit must be given for the
political courage to have achieved this so far. Therefore, in the deliberations for the next 2
days, bear in mind that, conservation fails if it emphasizes the social and environmental
aspects only. You cannot ignore the economic component. One dead elephant does not
mean the end of the world!! Also consider the Chapati imperative.
Do Not Be Prejudice Against Oil Palm
Oil Palm is actually financing much of the conservation efforts in Sabah today. Engage with
the industry and make it environmentally mainstream. Whether we like it or not, oil palm is
11
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here to stay. Influence and nurture good behaviour. A pathological negative reaction against
oil palm will only do more harm than good – like an Ostrich putting its head in the sand.
The World Could Not Careless About Certified Timber
This is our experience. It is price that matters. But this will not stop us from being certified
because it builds up our credibility. In the long run, what your own society accepts as
good behavior is what matters – not what Mr Spock Wants!!
But certified timber is no longer a saviour. It is pure economic and financial decisions that
drive people to buy certified timber with a premium or otherwise. Again we are up against
the world if we think that certified timber is the answer.
Red Tape And Bureaucracy Kill Innovation
This subject is closer to home. In our quest to earn revenue from non-timber products, we
have broadened our range of forest produce that now includes: Tourism licenses, GeoThermal power, carbon in trees, bio-diversity credits, some short term crops, and much more.
However, this is not necessarily accepted or considered with an open mind. At the political
level, this is no sweat!! However, when it comes to interagency communication, there are
guard posts, checking stations, 5000 meter hurdles etc., that one has to overcome. Inertia
rules the day. Anything but action!! Innovation is being frustrated, not welcomed. People
are afraid of the unknown – the Forestry Department is perceived as the Bogey Man. Oh no,
not that Sam Mannan again!! Please!! Run away from him. This must be addressed.
How Serious Is The World About Certification?
Certification supposedly means transparency. With transparency, and good intention,
governance will definitely improve on the ground. Sabah has about 900,000 ha. of certified
forests under various stages of certification. However, we are now basically stuck and at a
stalemate. We cannot seem to go further because, virtually all the certification standards are
too rigid, not flexible and hang on to guidelines, supposedly made in heaven – sanctioned by
God, if you will.
Recently, I was invited to deliver a Speech at a FSC Forum in Bonn, Germany. I pleaded for
Sabah‘s case emphasizing that with certification, certification – organization, can influence
performance, behaviour and standards on the ground. I sensed that the majority were with
me but the arbitrary standard of no more than 5% conversion and cut-off date of 1994, is
unlikely to be altered because, decision is by consensus and not by majority opinion – 1 or
2 extremists and environmental terrorists can derail good intentions. In other words, the
tyranny of the minority prevails. Or to be naughty, dictatorship by a few wins the day!!
And the contradiction, an example.
Virtually all of New Zealand‘s timber is certified and it is becoming the biggest exporter of
planted logs in the world. The plantations were established from converted forests prior to
1994 and in large swathes. But this conversion unknown to many, wiped off over 50% of
natural forests in 50 years – about 50,000 square miles, almost twice the size of Sabah and
they got away with it. If you see nice clean rivers with clear water in NZ, this is mainly
because, there is no more soil left to wash away – the water comes from steep hills, virtually
12
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completely bald and eroded. The double standard is mind boggling. (There are no New
Zealanders here today except for (1) – my son. But I am his Boss). So I can get away with
this.
Now, enough of the naughty part.
Chief Minister Sir, ladies and gentlemen, to make Green Capital work, we are willing to try
anything at least once : Bio-Diversity Credits, Carbon Sequesteration, REDD+, Tourism
Licences, Geo-Thermal Energy, Certified Timber, Etc. As they say, what does not kill you,
supposedly will make you stronger.
Today we will witness another such attempt on our part to make non-timber forestry a
success by engaging with a company that will assess the (REDD+) potential of some forest
areas in Sabah. We are open to new ideas or even old ideas. The bottom line is, They Must
Work!! Nothing Fancy. Nothing Incredible!! Just make sure it works!! We engage not
necessarily because of love. But self interest also drives us!!
At the same time, we continue to engage with the world as we do not have a monopoly over
good ideas and resources. The ―Forever Sabah‖ initiative is such an example, presented to
us by an NGO, LEAP, which we will together drive, to ensure success. We keep our minds
open. We are not shy in seeking help – Jangan malu, malu, kucing!!
Today, the Forestry Department would also like to honour 4 native entrepreneurs who have
risen to become highly successful businessmen through sheer sweat and hard work by
obtaining contracts to restore natural forests. This is part of our programme to prove that
SFM actually creates new enterprises that bring great economic benefits, meaningful jobs and
is a means to not only eliminate abject poverty in the rural areas, but also create new Green
Towkays !! This has never before happened in Sabah and I credit the Chief Minister for this
innovation.
And lastly, ladies and gentlemen, before I conclude my speech, let me share with you what I
learnt from the USA, in my brief 2 days in New York, where my team and I met Billionaires,
Bankers, Environmental philanthropists and the like, as we shared the Sabah story in the
quest for environmental excellence and sustainable financing, with them.
I have drawn to the conclusion from my albeit, brief stay there that, the USA is such a
successful nation because it lets innovation thrive. You can try anything. Failure is alright.
If you fail, so what? Get up and try again.
The United States also values entrepreneurship. They look at issues in a business like manner
– begin with the end in mind. Therefore, it is hoped that this conference will be similarly
innovative, entreprising and business like. Do not let it deteriorate to what they say, if I may,
―Same xxxxxx, Different Day!! Or how they say in Sabah Malay Folklore, as I was told as a
boy: ‗Bull Bull Kap Kap, Timbul Si Sam Tangkap!!‘
To the organizing committee, headed by Dr Fred Kugan and team, you have done a great job.
Congratulations.
With that Chief Minister Sir, ladies and gentlemen, thank you and Merce Madam Deanna.
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3.2 OPENING SPEECH BY CHIEF MINISTER OF SABAH,
Y.A.B. DATUK SERI PANGLIMA MUSA HJ AMAN

I am honoured to join the distinguished guests, speakers and participants at this international
conference that will discuss ways to unleash the Heart of Borneo‘s natural capital for
sustainable growth in Sabah. I congratulate the Sabah Forestry Department led by Datuk
Sam Mannan and his team for organizing this event and for bringing together various parties
and individuals, both local and international. The State Government is committed in
achieving the objectives of the Heart of Borneo initiative, which include conserving and
efficiently managing rich biodiversity within contiguous tropical forests on the island of
Borneo.
Borneo is world-renowned as a beacon for biodiversity, with a fascinating array of plant and
animal species, many of which are confined only to this island, while new species are still
being discovered. Apart from rich biodiversity, the Heart of Borneo is home to diverse
indigenous communities that have long co-existed with nature. The famous British
broadcaster and naturalist, Sir David Attenborough described the Heart of Borneo as a global
heritage, and all of us who value life on this planet, should support efforts of participating
countries to conserve it.
Under the various government programmes, it is important for us to utilize natural and social
capital for economic development in an innovative way to generate new physical and
financial capital. As there is a growing concern on over-exploiting natural assets, we have to
ensure that such development is done in a sustainable manner, giving priority to biodiversity
and ecosystem conservation. It is also important for us to work hand-in-hand with various
stakeholders and sectors in achieving this goal.
I am happy to note that the Sabah Forestry Department has taken the lead in implementing
various conservation efforts and activities under the Heart of Borneo initiative in partnership
with international and local agencies, as well as local communities. The implementation of
this initiative takes cognizance of local sensitivity and culture and adheres to existing legal
instruments and policies. It is tailored to the current condition and availability of means of
implementation.
Through the Heart of Borneo, Sabah has increased Totally Protected Areas to 1.3 million
hectares or 18 percent of the state‘s land area, surpassing the IUCN target of 10 percent for
countries. We have also improved the connectivity of existing protected areas, particularly
the super corridor linking Maliau Basin, Imbak Canyon and Danum Valley within the greater
Ulu Segama-Malua, now dubbed as the "Green Heart of Sabah,‖ and we have further
promoted Sustainable Forest Management (SFM). In addition, we have reinforced protection
with the establishment of 14 field outposts and Wildlife Protection Unit.
We have also seen an increase in the participation of local communities within the Heart of
Borneo in forest restoration work, with approximately 470,000 hectares restored so far.
Expeditions have been carried out to increase knowledge biodiversity richness within
protected areas, crucial to understanding conservation targets and the management
14
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prescriptions. Another notable achievement is the expansion of the Environmental Education
(EE) Programme involving schools statewide, and the training of 800 teachers and 600
children through the EE Race and EE Roadshow. The Heart of Borneo initiative has also
provided a platform for capacity building on emerging issues, including those relevant to
developing a Green Economy, and being ―open-minded‖ and with a high capacity to engage
with all partners.
Although much has been accomplished in the last few years, the State Government will
continue to support this initiative for the betterment of Sabah. I hope the revised Sabah Heart
of Borneo Strategic Plan of Actions (SPA) will provide guidance for a more coordinated and
synergistic effort to achieve the overall goal. I also wish to state that participation of a wide
range of stakeholders in this initiative signifies the recognition of the State Government in
adopting an open and wide partnership programme as part of our efforts to institutionalize the
conservation and management of our forests.
In conclusion, I hope that all of you will make full use of this conference as well as the
exhibition to enhance your knowledge on the Heart of Borneo and to contribute towards the
implementation of the initiative in unleashing their potential for sustainable growth in Sabah.
It is indeed our vision for building a better tomorrow for Sabah, and we need your
participation and contribution.
On that note, I am pleased to officiate the opening of the International Conference on Heart
of Borneo‘s Natural Capital. Thank you very much.
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4.0 KEYNOTE ADDRESS

SABAH AND THE BIOSPHERE ECONOMY: RE-SHAPING MARKETS FOR THE
PROTECTION AND ENHANCEMENT OF BIODIVERSITY AND ECOSYSTEM
SERVICES
Geoffrey Brian Lye
SustainAbility & Volans

Mr. Geoff Lye is the Director and Past Chairman of SustainAbility, a
leading independent think tank and strategy consultancy,
specializing in business risks and market opportunities of corporate
responsibility and sustainable development. He is also the Founding
Director of Volans, a pioneer in the fields of social innovation and
impact investing.

Abstract
In his address, Geoff highlighted:
 Global trends and perspectives on valuing natural capital with an assessment of their
relevance for planetary resources in general and for Borneo‘s forestry assets in
particular.
 Insights from a range of research studies into the disruptive potential of new
approaches to valuing and managing of ecosystem services and biodiversity;
including highlights from The Biosphere Economy (published by Volans in 2010).
 The strategic implications and opportunities for:
 The ‗owners‘ (or, more properly, the stewards) of natural capital;
 The private sector and its value chains;
 The financial community‘s role in market innovation to re-shape
reward systems.
 Specific thoughts on Sabah and how key players can accelerate its role on the world
stage as a leader in the theory and practice of shaping markets to value and pay for the
protection and enhancement of natural capital.
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SESSION I
FOREVER SABAH SOLUTIONS
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Rapporteur‘s Notes on the Discussions

SESSION 1
FOREVER SABAH OVERVIEW
It is a 25-year programme carried out to support Sabah‘s transition towards green economy
by addressing the pressing issues:
1. Habitat protection and restoration
2. Development of local communities and economy
3. Critical knowledge and skill gaps
Thus, focus on the management and restoration of the various habitats, e.g. marine, coastal
and rainforest. Forever Sabah (FS) is guided by principles, such as equity, integrity,
inclusiveness, custodianship and shared responsibility. The key focal areas are:
1.
2.
3.
4.

Food and Agriculture
Renewable Energy
Tourism
Water, Waste and Soil

FS emphasizes on project partnerships that crosses boundaries: local, regional and global
level, ensuring capacity building and at the same time projects that can be mainstreamed to
catalyze resources and ways to manage and protect resources sustainably.
INTRODUCTION TO FIRST WAVE PROJECTS
Working groups are established to focus on 7 aspects to support Sabah‘s transition to green
economy: forest; watershed and communities; renewable energy solutions; sustainable food
and agriculture; waste water and soil; community tourism; and Forever Sabah Institute.
Presentations of the 7 aspects are as follows:
1. Restoring Connectivity in Sabah‘s Forests
- Forever Sabah will take a landscape level approach, underpinned by economic
realities that combine and integrate habitat protection and restoration with efforts to
improve the permeability, biodiversity value and ecosystem functioning of
plantations.
- To restore connectivity, this will involve:
a. Targeted restoration of degraded forests within the protected areas
b. Enhanced connectivity and supporting management through production forests
c. Bolstering connectivity through agricultural landscapes
- Increase another 10% of protection areas and looking at establishing connectivity
between different areas that have been identified and to come up with business
models.
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-

Priority projects would be connecting Tabin, Danum Valley and the Lower
Kinabatangan areas.
Expected to leverage funding on the aggregate sum of all components.

VIDEO PRESENTATION
(Convention on Biological Diversity by Mr Braulio Ferreira de Souza Diaz, Executive
Secretary, Canada)
- Some of the areas of Aichi Target that might be relevant to the conference would be
the following targets:
 Target 12
By 2020, the extinction of known threatened species has been prevented and their
conservation status, particularly of those most in decline, has been improved and
sustained.
 Target 14
By 2020, ecosystems that provide essential services, including services related to
water, and contribute to health, livelihood and well-being, are restored and
safeguarded, taking into account the needs of women, indigenous and local
communities, and the poor and vulnerable.
 Target 15
By 2020, ecosystem resilience and the contribution of biodiversity to carbon stock has
been enhanced, through conservation and restoration, including restoration of at least
15 per cent of degraded ecosystems, thereby contributing to climate change mitigation
and adaptation, and to combating desertification.
 Target 18
By 2020, traditional knowledge, innovations and practices of indigenous and local
communities relevant for the conservation and sustainable use of biodiversity, and
their customary use of biological resources, are respected, subject to national
legislation and relevant international obligations, and fully integrated and reflected in
the implementation of the Convention with full and effective participation of
indigenous and local communities, at all relevant levels.
- There is a need to improve current efforts with people from different private sectors,
NGOs, local people, government agencies, etc.
2. Water Conservation Areas within the Heart of Borneo
- Difficult to establish Water Protection Areas (WPA), the alternative is to have Water
Conservation Areas (WCA), where certain activities are allowed but with control in
pollution and degradation prevention in place.
- Policies and guidelines are in place and several WCAs within the HoB areas are being
developed, e.g. areas connecting forest reserves in the Telupid Forest Reserve
Complex.
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VIDEO PRESENTATION
(Biocultural Diversity & The Economy by Dr Kenneth Wilson, The Christensen Fund)
- Need an integrated approach with proper economic consideration across the board.
- We need to return to the basic values that are essential as the stewards of earth that
lead to us managing our planet sustainably.
3. Renewable Energy Solutions
(a) Sabah Renewable Energy Initiative and Outlook
- Renewable energy generation is now made available with the implementation of the
Feed in Tariff (FiT) mechanism since 2011.
- Though FiT is not applicable in Sabah at the moment, other hydropower projects are
in place and are planned to be completed by 2019 and 2023.
- Outlook for renewable energy by 2030 could be as much as 2,000MW inclusive of
solar, hydro, biomass and geothermal.

-

-

-

(b) Community Based Micro Hydro and Protecting Watershed
Micro hydro power is applied to achieve energy security, powering clinics and
schools and creating new business opportunities for the rural indigenous communities
in Sabah.
Such power is dependent on watershed health, thus communities and businesses have
incentives to protect and restore forest watersheds.
Strategic investments in training, clean technology and a multi sector approach could
provide solutions for Sabah power needs.
This kind of energy is heavily reliant on watersheds that are under protection.
In order to upscale this in Sabah there is a need for:
o Training
o Leveraging locally available labour and investing in R&D
o Developing public private community partnerships.
(c) Regional Renewable Energy
Indonesia has less development on energy structure particularly in rural and remote
areas in the outer islands.
Micro Hydro Power provides electricity and leading to economic development
opportunities and enhances education opportunities.
This is a tool to reduce poverty, benefiting local natural resource and support its
management.
Advantages will be the rare need to relocate and resettlement of local people,
minimizing environmental impact.
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4. Finding Practical Solutions for a Sustainable Food System in Sabah
- The need to support food security in Sabah and rural livelihood.
- Looking to promote organic food systems that are more localized, ecologically-based
and empower families in both urban and rural farming communities.
- Working with Sabah Agriculture Department to identify model approaches with
partners that can demonstrate sustainable resource management and tangible
sustainable income.
- Projects that can be upscaled and adopted to help Sabah‘s transition to green economy
by providing positive impacts such as:
a) Improved food security and crop diversity
b) Promotion and support for sustainable and organic production techniques
c) Maintenance of biodiversity and ecosystem in agricultural landscapes
VIDEO PRESENTATION
(Global Sustainable Food by Mr Patrick Holden, Sustainable Food Trust)
- What we need is opposite to what we have at the moment.
- Learn from the bad experiences of the developed countries, take opportunity to go
towards sustainable food crops instead.
5. Returning Green Waste to the Soil
- Growing waste and recycling issues in Sabah.
- Focus on handling, effective microorganism composting and creating product that
will both generate income to sustain business and return biomass to the soil for food
production.
- Looking towards a social enterprise approach and transferring appropriate technology
to local communities in urban and rural areas.
- The potential is there in creating savings for municipal councils in terms of haulage
and disposal of waste.
- Discussion is underway to get practical demonstration project on ground to develop
the idea and upscale this to pave way for organic waste management in the future.
6. Community Based Ecotourism-the KOPEL Bhd. Case
- KOPEL is based at Batu Puteh Village in the Lower Kinabatangan. The ecotourism
cooperative began in 2000 and runs popular cultural activities, such as homestay
programme and nature based activities.
- Income generated supports restoration work, research activities and environmental
education.
- Visitors also participated through monetary contribution or directly involved in forest
conservation activities.
- The activities also provide income for 170 people from the four villages within the
area.

46

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

-

-

KOPEL supports Forever Sabah initiative through the provision of training and
capacity building to other communities who are interested in sustainable tourism
programmes.
VIDEO PRESENTATION
(Education Imperative by Mr Satish Kumar, Schumacher College)
In order to manage, we need to know what we are managing.
We need to practice and learn with our Hand, Heart and Head (3Hs).

7. Forever Sabah Sustainability Institute
- Recognize that there are gaps in knowledge regarding the long term impacts of
development on the surrounding environment and the need of capacity building to fill
in the information and skill gap in ensuring a sustainable future.
- The institute will focus on sustainability, answer fundamental questions with regards
to valuing natural capital and ecosystem services; appropriate green technology to use
and reduction of carbon footprint.
- Output of the work could help develop appropriate solutions and justify investment to
support the use of natural resources and minimize footprints.
- Institute would also support capacity building and ensure we have the necessary skills
to manage resources and develop a sustainable and equitable economy.
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Memorandum of Intent
Panelists
Cynthia Ong

Harry Jonas

Cynthia Ong

Remarks
• Partnerships are with foundations and trusts, but are also
looking for public partnerships.
• One of the key partnerships is with USA, the state of
California and it will be beneficial to engage with this partner.
• SFD went to US and visit the Governor of California and
signed the Memorandum of Intend to collaborate.
• States of Sabah and California are working into MOI that is a
positive step.
• Challenge is to turn intentions to actions.
• Initiated Scientific Consensus Statement namely:
1) Climate Change
2) Extinction
3) Loss of Ecosystems
4) Pollution
5) Population Growth and Consumption
• Make the most of this for the partnerships in Forever Sabah.
• California is the initiator of this consensus statement and
trying to get the states of the world to come on board.
• They managed to get Mexico to come for discussion.
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DISCUSSION AMONG PANELISTS AND PARTICIPANTS
Name
Joshua Kong
Agency
• Chartered Accountant
Question/
• Should we start an activist movement and save the earth. Why are there
Comment
no responses from the rich countries responding to this?
Answered by • Geoffrey Lye (SustainAbility)
Answer
• People are selfish and materialistic. The developed countries‘
governments are incredibly short sighted and abandoned commitment in
whole range of natural and social issues.
• Government of UK is the only one who has held to their budget for the
overseas but still far too little given and far too late.
• All for to have an army of activists.
Name
Jonas Israel
Agency
• McCORRY
Question/
• Does SESB has a policy to promote or support solar energy and if no,
Comment
why not?
Answered by • Terence Kouju (SESB)
Answer
• At the national level, there is a policy to promote that has been enacted
in 2011 for whole of Malaysia except Sarawak.
• Not implemented in Sabah yet.
• SESB is a private company, so have to ensure reliable returns to the
shareholders.
• Unable to support the promotion and application of it using the SESB
funds because the cost of generation is expensive.
• The company‘s subsidy has been given to the thermal power plant.
Name
Agency
Question/
Comment

Answered by
Answer

Anthony Lamb
• c/o Forest Research Centre, Sepilok
• In the past, trials were started on utilizing legumes on crop cycling on
steep land. Sabah has lots of steep land that has been slashed and burnt.
• Why SALT (Steepland Agricultural Land Technology) system is not
being taken up in view of the large areas of hill land still under the slash
and burn system on steep lands, as such areas are found in the HoB area?
• Elizabeth Malangking (Department of Agriculture)
• SALT system is soil conservation effort for steep land agriculture
system.
• Have small trials in Tenom.
• Did not actively promote SALT because of the policy of 25 degree
slope.
• The other reason is that research on SALT is not that advance, as trials
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•

were carried out on hill rice planting and getting less than 500kg per
hectare on hill rice.
Will look into the SALT system again as there are recent technology
advancement on composting. Designated area for new trials is in
Kundasang.

Name
Agency
Question/
Comment
Answered by
Answer

Kan Yaw Chong
• Daily Express
• Super typhoon in Philippines killed 10,000 people. Think that has
something to do with global warming?
• Glen Reynolds (SEARRP)
• Get input for Forever Sabah and not just environmental issue. Regard to
typhoon cannot take single event and tag it to climate change.
• Extreme climate change is worrying.

Name
Agency
Question/
Comment
Answered by
Answer

Kan Yaw Chong
• Daily Express
• Hill has been cut and bulldozed to plant oil palm. Is there any law to
restrict hill cutting for plantation?
• Elizabeth Malangking (Department of Agriculture)
• Department of Agriculture has a 25 degree policy and cultivation is not
allowed on those areas.
• The problem is that we do not have law to charge those people.
• It is written in the EIA and they have the guideline that anything above
25 degrees are not supposed to be cultivated but some of the companies
are still doing it.

Name

Sharon Koh

Agency

•

WWF Malaysia

Question/
Comment

•

Answered by

•

What is FS priority when it comes to the scenario, renewable energy
(e.g. geothermal) in a protected area (e.g. Tawau Hills Park) which had
to reduce/ open up the protection area for renewable energy?
Frederick Kugan (Sabah Forestry Department)

Answer

•
•

Answered by

•

It can happen and be within the protected areas.
Heard from the speakers about geothermal technology values. Based on
personal opinion, the relationship is complementary.
Anne Lasimbang (PACOS)

•

Renewable energy can enhance the value of the protected area.
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Name

Anonymous

Agency

•

Question/
Comment

•
•
•

Answered by

•

Answer

•
•
•
•
•

Answered by

•
•

Answer

•

Answered by

•

Answer

•

Name
Agency
Question/
Comment

Answered by
Answer

Sustainable food system for Sabah.
Kundasang and Bundu Tuhan were thickly forested area. Now we have
big temperate vegetable farms where the vegetables are chemically
produced.
Can these areas be identified as one of the project areas and try to
introduce a farmer‘s system to convert and produce organic vegetables?
Yap Siew Fah (Drainage & Irrigation Department)
Agreed that the area is the only area that can actually produce temperate
vegetables.
There are complaints about the activities, especially pollution of the river
due to vegetable planting as the river is main water source for Ranau.
Would like to convert the place as water conservation areas, performed
assessment, looked into the water qualities and the waterways system
Proposed best management practice for the agriculture system and other
guidelines to address the issues.
All these are guidelines at the moment and in the process of converting it
to rules, so that it can be enforced.
It will be 1 to 2 years before it can be fully enforced.
Janet Ligunjang (FS Technical Coordinator)
Like the idea as have been working in Kundasang to convert their
practice to ecologically sound to save water and the people from health
degradation and the consumption of lead.
Cynthia Ong (LEAP)
Interested to know how many percentage of the vegetables we ate are
laced with chemical

Fadzillah Majid Cooke
• UMS
• Land Tenure: Lack of security of tenure is a fundamental problem with
farmers in rural areas, especially among indigenous farmers. Organic
farming or technology transfers are important issues but changing
landuse because of lack of security of tenure is a more worrying concern.
Can Forever Sabah include this in its agenda?
• Anne Lasimbang (PACOS)
• This is the issue that has come up during conversation with the
community. It is near to their heart and in terms of the menu, so will take
note and see how can it be weaved into the activities.
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Name
Agency
Question/
Comment

Fadzilah Majid Cooke
• UMS
• Thinking of working on corporate social security/accountability. If there
is a practical agenda then some of the companies would not cultivate in
areas above 25 degree slopes.
Answered by • Geoffrey Lye (SustainAbility)
Answer
• Good news is that people in the boardroom are not different and they do
care for their environment and ensure the effect of the company is not
harming the society and the environment.
• They are opened to radical change. Sometimes, it will take 5 to 10 years
to change the culture of the company due to pass practices.
• The more responsible businesses, they carry a different set of values into
the boardroom and they can take a fraction of time to make the changes
in comparison to the government. Individual companies can move
quicker than oil palm company.

Name
Agency
Question/
Comment

Benedict Topin
• KDCA
• Considerable lost of traditional plant genetic resources from the various
diverse ethnic groups of Sabah.
• What has been done to rediscover them and conserve them? For
example, Ruhazon, a single plant that has seed below ground and it can
be brought back for cultivation, or the natural ajinomoto from the
forests.
Answered by • Elizabeth Malangking (Department of Agriculture)
Answer
• Have germplasm collection both in situ and ex situ, have about 485
accession for wetland rice, 590 dry land variety and it is in the keeping
and can be used anytime.
• Germplasm viability are maintained.
Name
Agency
Question/
Comment
Answered by
Answer

Benedict Topin
• KDCA
• The foundational spirit of the natives has been touched upon.
•
•

Anne Lasimbang (PACOS)
We can contribute to sustainability and the concept is near to us. The
communities are excited about FS concept and will continue with FS
with or without funding.
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Name
Agency
Question/
Comment

Omar Kadir
•
•
•
•
•
•

Answered by

•

Answer

•

Answered by

•

Answer

•

Name
Agency
Question/
Comment
Answered by
Answer

Malaysian Nature Society
If we look at connectivity of the protected areas in Sabah, we have
26,000 hectares of wildlife sanctuary that has been protected and given
back.
There are 12 or 13 patches where efforts are made in connecting the
patches so the animals have continuous areas to maneuver.
Mr Yap said that we need laws to enforce the rules. We have the land
enactment that can be enforced by the Land and Survey Department;
water enactment that deals with the encroachment into riparian reserve.
We have heard statement from various agencies regarding law
enforcement but until today didn‘t see the defaulters being taken to
court.
Forest reserves are not exempted from encroachment, the Sabah Forestry
Department is walking the talk but the others are not. Would like to see
other authorities to walk the talk as well.
Glen Reynolds (SEARRP)
Want to look at ways production landscape can be more permeable while
taking requirements under the law.
Yap Siew Fah (DID)

Encroachment into riparian reserve means encroachment into land that is
not owned. Land and Survey Department has been surveying to establish
reserves on ground at the moment.
• Any activities in the riparian area need permission from the DID
director.
• In the past, shore line and riparian reserve established to protect the
people from having activities near to it, as if river floods and erosion
happens it endangers the people. That was alright long time ago, as land
was plentiful but time has changed.
• Looking into the activities and policy that have been set up and
improvement needed.
• Trying to develop rules that are under the DID with consensus from the
stakeholders.
Kan Yaw Chong
• Daily Express
• Riparian reserve is not a function of time. Riparian reserve is a function
of a life time.
• Yap Siew Fah (DID)
• In the past, riparian reserve was not established for ecosystem, now the
areas are used for cultivation so renegotiation is needed with all those
who own land to agree to put aside the land for ecosystem conservation.
• In Telupid, there are lots of reserves and have many animals within the
area and policy will be set up to protect these areas.
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WRAP-UP
Glen

•

•

•

Fred

•

Herman

•

Not good enough to just have areas for restoration and the riparians need to
have some form of economical return. Currently there are restorations at
river bank zone. We need to think about tree plantation crops like
indigenous timber and management of oil palm plantation.
General principle is to look at connectivity and restoration but there is a
need to look for additional information and focus on efforts on the 2.5
million ha commercial forest that needs to be restored.
Think where the effort can be best targeted as unlikely to get money to
restore the entire area. This is the forestry component and where we should
focus.
Save what is really important and need to come up with equilibrium and
Forever Sabah needs to build up on whatever that we have.
Incorporate the social economic aspects.
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SESSION II: SPEAKER 1

BORNEO FUTURE INITIATIVE: LINKING RESEARCH, POLICIES AND CROSS
BORDER COLLABORATION TO SHAPE BORNEO‘S DEVELOPMENT

Dr. Ir. Erik Meijaard
People & Nature Consulting International, Indonesia

Dr. Ir. Meijaard has over 20 years of experience as a consultant,
conservation scientist and program manager in various environmental
aspects working with people from different backgrounds and
organizations. His experience includes impact assessment of forestry
on wildlife and related policy guidance, plantation and forestry
industry sustainability assessments, land use planning and
management, and conservation management. He is the recipient of the
2008 Victor E. Shelford Award for Conservation Science.

Abstract
The Borneo Futures initiative aims to reverse present deforestation trends on Borneo by
changing the mindset of people that have the most influence on land use decisions and forest
management on the island. The initiative is a network, rather than an organization. The
Indonesia and Malaysia-based think tank focuses on creating support for political change in
Borneo with regard to forest and wildlife management. The first phase of the program, which
started in 2011, is primarily aimed at generating new scientific insights about the many
economic, social, environmental, and political aspects of land use and wildlife conservation.
The initiative is aiming to publish some 50 peer-reviewed scientific papers by 2014. New
insights from these studies include a much improved understanding of the economics of land
use, the cost and benefits of different conservation strategies, the value of international
collaboration, the perceptions about forests and forest services among local communities, the
underlying reasons for wildlife hunting and conflict, the flows and values of forest ecosystem
services, spatial distribution of flooding, and the impacts of climate change. New scientific
insights will not be enough to engender the kind of major shifts in political thinking and
public mindsets required to secure the long-term survival of species such as the Bornean
orangutan, and implement sustainable forest and land use management strategies. Indeed
Borneo Futures will soon start the translation of these new findings into concise and
compelling politically relevant language. Once that language is available a process can be
started of implementing political strategies that target specific people or organizations with
the ability to translate the science into political action. Some examples are provided of the
kind of valuable science produced by the Borneo Futures initiative and the opportunities this
offers to influence land use.
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Introduction
Tropical forests regulate regional and global climate, provide a wide range of ecosystem
services to over a billion people, and support ~50% of described species (Bonan 2008; Dirzo
& Raven 2003; World Bank 2001). The forests of Borneo, the third largest island in the
world, contain an aboveground forest biomass that is 60% higher than the Amazonian
average (Saatchi et al. 2011; Slik et al. 2010). The island harbors an estimated 14,423 plant
and 1,640 vertebrate species, of which 28% are endemic (Table 2) and 3% are known to be
threatened with extinction (IUCN 2013). Indonesia and Malaysia are also major exporters of
palm oil; in 2012 these countries collectively produced ~80% of the global supply (Gilbert
2012). Furthermore, the governments of Malaysia and Indonesia seek to increase the area of
oil palm and industrial timber plantations by ~2.5 million of hectares over the next two
decades (Table 1). However, the conversion of tropical forests and peatlands emits a
significant amount of carbon dioxide (CO2), and planned expansion of oil palm plantations in
Indonesian Borneo is projected to contribute 0.12–0.15 GtC yr-1 from 2010 to 2020, equating
to approximately 34% of Indonesia‘s total land-sourced CO2 emissions (Carlson et al. 2013).
High rates of forest conversion and degradation have prompted inter-governmental
agreements between Indonesia, Malaysia and Brunei Darussalam to protect and sustainably
use the forests that remain on Borneo (Proctor et al. 2011). The Borneo Initiative, for
example, is a project focused on sustainable forest management, and the Heart of Borneo
Initiative aims to sustainably manage ~20 million hectares of the mountainous core of the
island. While political coordination across borders will likely improve the efficiency of
meeting economic and conservation goals, these potential gains have not previously been
quantified.
Table 1. Species occurring in Borneo, and proportion of endemics. After Runting et al. (in review).

Taxa

Total
number

# endemics

Plants

14,423

4,089

Frogs

141

88

Reptiles

276

89

Terrestrial mammals

196

40

Freshwater fish

394

149

Birds (resident and
migratory)

633
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Borneo Futures Initiative
We believe that a paradigm shift from the ―Business-As-Usual‖ approach towards green
growth and a more sustainable green economy is urgently needed on Borneo. This will ensure
that the island‘s diverse forest ecosystems are protected or restored, and facilitate sustainable
development for the many people who depend on the forest for their livelihood. In order to
achieve this vision, a clear, overarching land-use strategy to inform policy and practice is
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required. This paradigm shift and vision needs to be driven by the governments of Indonesia,
Malaysia and Brunei Darussalam and industry representatives, underpinned by widespread
community support.
The Borneo Futures initiative is a Borneo-wide program that seeks to support a paradigm
shift in how decisions are made for land, forests and natural resources, i.e. to base decisions
on a full consideration of short- and long-term consequences for local communities,
ecosystem services and biodiversity. The initiative started in 2011, and originated from an
influential think tank organised by the Arcus Foundation, which is a conservation NGO based
in Cambridge, UK and the principle funding partner of the Borneo Futures initiative.
Combined with further support obtained from UNEP, and the Australian Research Council
Centre of Excellence for Environmental Decisions, this has enabled the network to grow to
more than 50 associated scientists and NGO representatives.
Our vision is simple: A future Borneo in which society and governments respect their own
laws regarding land development, forest use, and wildlife protection. This vision requires
that: 1.Laws are enforced; 2. Land and natural resource use decisions are transparent; 3.
Government and private interest are accountable for their acts; 4. Land use is optimized; 5.
Society is empowered (aware of decision and able to give effective feedback); 6. Best
practices in land and natural resource use are implemented; and 7. Conflicts between people
and wildlife are ―accepted‖.
To help achieve this vision, the Borneo Futures initiative has developed an innovative
program delivering high-impact, cutting-edge science to underpin environmental policy and
practice. The initiative targets and communicates these scientific insights so that it directly
informs and influences land use policies, politics, and actions. For example, we have made
significant progress in developing spatial templates for sustainable development that
incorporate new information on non-marketed environmental services (e.g., flood buffering
by forests), and on the perceptions of forests and ecosystem services by local communities on
Borneo. From this we have provided quantitative and spatial insights into the necessary tradeoffs between divergent government targets, and into the ultimate environmental, social and
economic outcomes of alternative targets (Abram et al. 2014, in press; Meijaard et al. 2013;
Runting et al. in review; Venter et al. 2013; Venter et al. 2009; Wells et al. 2013).

Figure 1. Program development plans for the Borneo Futures initiative, starting in September 2011.

The initiative envisages a three phase program (Figure 1). The core development phase 1
focuses on science and has so far resulted in 40 peer reviewed scientific publications, all
designed to influence the thinking of politicians, policy makers, media, the public, and
business and finance sectors. Phase 2 involves concurrent streams of further research, and
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information consolidation, consultation and strategic planning. It especially focuses on the
effective translation of scientific information into information that is directly relevant and
compelling for key target audiences, and also focuses on consultation with a range of
organizations and people in Malaysia and Indonesia, including through international
platforms, such as IUCN, IPBES, and RSPO.
The ultimate result we are seeking is a Borneo that in 2030 will be managed in a way that
respects people‘s rights, generates economic development opportunities, and ensures the
survival of Borneo‘s forests and forest wildlife on at least 50% of the island‘s land area.
Borneo‘s present development path needs to be significantly shifted to attain this triple
bottom line.
The Challenge
More optimal management of Borneo‘s forests and natural resources, balancing financial
gains with social and environmental goals, requires far greater understanding and awareness
of ecosystem services and the long-term consequences of alternative land uses; alongside the
translation of this knowledge into policy and practice. This knowledge translation needs to
occur in a challenging setting of multi-levelled and varying effective governance; sectorial
jurisdictions over different types of land use (e.g. forestry, agriculture, and mining) and
related political territoriality; differing social acceptability of land use changes; and
inequitable distribution of land uses across the island‘s districts. These challenges drive the
priorities for further information gathering as implementing changes in planning processes
and land use in this context requires us to quantify costs and constraints from institutional and
individual perspectives. Knowledge gaps of both practical and political relevance relate to the
social and cultural values of forests, and of forest ecosystem services. Furthermore, realizing
the direct and indirect benefits of the paradigm shift we are proposing requires the design and
trial of innovative mechanisms, such as land swaps and payments for conservation or
ecosystem services, or for opportunities foregone between geopolitical units (states,
provinces, districts).
Some early outcomes
Our immediate project outcomes will be measured in the communication of powerful
messages underpinned by peer-reviewed science, through targeted national media, social
media and other channels. We will set objectives for engagement with influential individuals
and fora at national and international levels. We will measure the success of our strategic
project by publicly-stated commitments to changes in decision processes, planning and
practices, from the Indonesian and Malaysian governments, or by inter-governmental and
non-governmental fora such as the RSPO, the World Bank, or ASEAN. Some examples, of
our science outcomes are presented below.
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Present land use change trajectory
In a study by Gaveau et al. (in press) we analyzed LANDSAT images. We estimate that
75.7% (558,060 km2) of Borneo's area (737,188 km2) was forested around 1973 (Figure 2).
Based upon a forest cover map for 2010 derived using ALOS-PALSAR, and visually
reviewing LANDSAT images, we estimate that the 1973 forest area had declined by 168,493
km2 (30.2%) in 2010. The highest losses were recorded in Sabah and Kalimantan with 39.5%
and 30.7% of their total forest area in 1973 becoming non-forest in 2010, and the lowest in
Brunei and Sarawak (8.4%, and 23.1%). We mapped 271,819 km of primary logging roads
that were created between 1973 and 2010. The greatest density of logging road was found in
Sarawak, at 0.89 km/km2, and the lowest density in Brunei, at 0.18 km/km2. Analyzing
MODIS-based tree cover maps, we estimate that logging operated within 700 m of primary
logging roads. Using this distance, we estimate that 266,257 km2 of 1973 forest cover has
been logged. With 389,566 km2 (52.8%) of the island remaining forested, of which 209,649
km2 remains intact there is still hope for biodiversity conservation in Borneo. In all regions of
Borneo it is conversion to plantation development that drives forest loss, and not logging per
se (Carlson et al. 2013). A logged forest retains high conservation value (Meijaard & Sheil
2007). In Indonesian Borneo, the law stipulates that forests in timber concessions are
permanent, but the government of Indonesia has bypassed this law. For example, the
government re-zoned over 25% of these concessions for plantation development and thus
permitted their conversion (Gaveau et al. 2013). In contrast, rates of forest clearance have
been lower in Sarawak despite having the highest density of logging roads. Sarawak had
developed the most effective techniques to penetrate the rugged forest interior to harvest
natural timber, but it did not systematically convert forests to plantations because of the lack
of skilled labour (Ngidang 2002). Regional climatic discrepancies between Kalimantan,
Sarawak and Sabah may also partially explain the differences we observe. Vulnerability to
drought and fire may drive more deforestation in Kalimantan and Sabah than in Sarawak's
year-round wetter forests (Goldammer & Seibert 1989; Siegert et al. 2001). We conclude that
protecting logged forests from fire and conversion to plantations is an urgent priority for
reducing rates of deforestation in Borneo.
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Figure 2. Forest (dark green) and non-forest (white) in year 1973, and residual clouds (cyan) in Panel A.
Areas of forest loss during 1973–2010 (red) in Panel B. Primary logging roads from 1973–2010 (yellow
lines) in Panel C. Remaining intact forest (dark green), remaining logged forest (light green), and
industrial oil palm and timber plantations (Black) in year 2010 in Panel D.

Mapping people’s forest perceptions
In a different study (Meijaard et al. 2013), we ascertained villagers‘ perceptions about the
importance of forests for their livelihoods and health, through 1,837 reliably answered
interviews with mostly male respondents from 185 villages in Indonesian and Malaysian
Borneo. We assessed 7 different indices of forest use and perceptions (Table 2). Overall
patterns indicated that forest use and cultural values are highest among people on Borneo
who live close to remaining forest, and especially among older Christian residents. Support
for forest clearing depended strongly on the scale at which deforestation occurs.
Deforestation for small-scale agriculture was generally considered to be positive because it
directly benefits people‘s welfare. Large-scale deforestation (e.g., for industrial oil palm or
acacia plantations), on the other hand, appeared to be more context-dependent, with most
respondents considering it to have overall negative impacts on them, but with people in some
areas considering the benefits to outweigh the costs. The interviews indicated high awareness
of negative environmental impacts of deforestation, with high levels of concern over higher
temperatures, air pollution and loss of clean water sources. Incorporating perspectives such as
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these could significantly reduce conflict over forest resources and ultimately result in more
equitable development processes.
Table 2. What do people on Borneo think about forest use?

Index
Direct economic uses

Dominant factors
Timber, mining, hunting

Other forest uses
Direct health benefits
Environmental health benefits

Fish, illipe nuts, forest gardens, rubber
General welfare, medicine
Cool shade, source of water, clear air, flood
prevention
Needed for forest gardens, agricultural crops, rubber

Advantages of small-scale
clearing
Advantages of large-scale
clearing
Disadvantages of clearing

Good for work or business, a source of income
Negative impacts on the community,
environment, and forest products

income,

In a follow-up study we mapped some of these perceptions across the island of Borneo
(Abram et al. 2014, in press). For rural communities especially, health of people is
interwoven with access to a myriad of ecosystem services such as nutrition, medicine, water,
clean air amongst others (Xu et al. 2008). Our initial model on health benefits from forests
shows strong support of this with 67% of respondents who stated that forests are ‗very
important‘ to their health and the health of their family. Strong perceptions of forest benefits
for health were located firstly in forest
transition zones where people are
experiencing impacts from environmental
change; and secondly, in certain regions
with extensive forest cover (e.g., in upland
regions around the border between West
and Central Kalimantan Provinces, and in
forested parts of East Kalimantan, Sabah,
and Sarawak) (Figure 3). This suggests that
benefits are still identifiable by people
regardless of the integrity of the forest
systems in which they are reliant on.
From the direct health benefits category, the
principal responses were access to
traditional medicine from forests, life-giver,
protective benefits from forest (e.g., by
preventing disease and disasters or tempering climatic extremes), and spiritual values that
people consider beneficial to their health. Our models predicted highest appreciation in
Figure 3. Map showing where on Borneo perceptions of
environmental health benefits (see Table 2) are strongest.
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forested interior regions and low appreciation in altered landscapes (e.g. coastal lowlands)
with models driven by distance to certain land cover types.
Land cover and land use change both directly and indirectly affects people‘s health by
moderating ecosystem services. Our model on environmental benefits was dominated by the
responses: forests are important to regulate temperatures, provide shade; as a source of water;
to provide clean air and oxygen; and to prevent floods, pollution and erosion and driven by
distance to forests and settlement size. Regions with high appreciation were in coastal
lowlands that have very limited natural forest cover as a result of past land cover change. The
fact that people experience significant negative environmental impacts following
deforestation indicates that these impacts should not be ignored and their costs (and
distribution) weighed against the economic benefits derived from deforestation. These
insights are of significance as the rate at which land use change is occurring may go beyond
the capacity of the ecosystem to recover (Lambin & Giest 2006) impacting long term health
of those rural communities with limited access to western medicines for example or other
provisions needed for their well-being.
Understanding rural people‘s perceptions of forest conversion to agriculture is crucial within
dynamic environments where deforestation rates are high (Langner et al. 2007). Perceptions
on the disadvantages of large scale clearing for agriculture were strongly driven by variables
related to economic development (e.g., settlement and road density). Patterns indicate that
industrialized clearing may be opposed in areas impacted by past deforestation e.g., northern
coastal parts of West Kalimantan, and western South Kalimantan Province, which was
largely deforested in the 19th century (Knapen 2001). Negative perceptions of clearing were
also prevalent in interior forested regions as forest-dwelling people may be aware of the
negative impacts commercial agriculture may have on their current way of life and livelihood
options (Meijaard et al. 2013). For areas undergoing current oil palm establishment (e.g.,
southern Central Kalimantan and around Tanjung Puting National Park) our models predict
weak perceptions from people in regard to potential negative impacts of forest conversion.
Such views may be weaker in regions if conversion generates direct benefits for peoples
through illegal logging, land sale, improved market access, and employment (Dove 1993;
Feintrenie 2010). Whether or not local communities ultimately benefit from oil palm
development depends highly on local-level politics and company ethics (Rist et al. 2010).
Strong perceptions regarding advantages of forest clearance for small scale agriculture were
widespread in areas where people are more forest-reliant, and in agricultural frontier regions
undergoing environmental change; as perceived benefits could be significant (Sayer et al.
2012). Positive perceptions are expected where small scale clearing directly benefits local
people largely due to high profitability of crops such as oil palm (Butler et al. 2009).
However, oil palm was not the only crop and the ability to create forest gardens and other
agricultural crops such as rubber and rice production were also mentioned and can be
important livelihood options.
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In conclusion, our studies of community-perceptions across the island indicate that these
communities are aware of potential gains and losses incurred by deforestation, and weigh
these up against the benefits of having free access to forest products and services.
Understanding how such perceptions vary spatially should provide policy and political
decision makers with powerful tools to implement land use management that respects local
people‘s aspirations.
The relationship between land use and flooding
This study (Wells et al.
2013)
focuses
specifically on the
flood buffering role of
forests on the island of
Borneo. The role of
forests in regulating
water
flow
and
decreasing the severity
of floods has received
much attention within
emerging payment for
water provision and
regulation
services
schemes. On Borneo,
however, the current
Figure 4. Flooding in the Upper Mahakam in June 2006 forced people out of knowledge of flood
their homes until water levels dropped. Photo by Godwin Limberg.
events is fragmented
and highly incomplete.
Event records are collected or collated using different methods and criteria by authorities at
several levels of government, and internationally, and great scope exists for improved
integration of monitoring and assessment of risks. For example, Indonesia's national methods
for flood reporting and risk assessment are geared to prioritization of emergency response to
the most extreme events affecting heavily populated areas, but have been based on highly
incomplete time series and overlook many events that affect smaller populations but add up
to large impacts over a region or time period. The resulting lack of understanding of the
social and economic impacts of flooding, and how this relates to land use, prohibit effective
integration of hydrological services in land use planning.
We compiled information on flooding from three main sources: 1) we studied the perceptions
of people in Borneo about forest ecosystem services, expressed in interview surveys in 548
villages (see study above, and Figure 4); 2) we analyzed newspaper reports about flood
events Kalimantan to estimate total impacts and determine the social and environmental
factors that were associated with reported flooding; and 3) we collected data from official
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government sources in Indonesia. Statistical analysis of these data provides insights into the
role of forest ecosystems in flood regulation, and highlights need for further research.
Our study was the first Kalimantan-wide assessment of flooding and a first attempt at
quantifying impacts and understanding how these impacts relate to a range of environmental
and social factors. Our review of existing sources of information on flood events, risks and
river monitoring showed that current data is highly fragmentary. We find significant
discrepancies between government assessments of flood hazard and risk, compared to where
floods occur and are locally perceived to be most severe. Government maps indicate that the
majority of the land area of Kalimantan has no predicted hazard or risk level, and focus on
risks of single major disasters but overlook more widespread and cumulatively large impacts.
Our data show flood events to be far more widespread, significantly affecting inland
communities, as well as coastal towns and cities. For governments to be better able to assess
flooding threats and risks in Borneo, and possibly reduce impacts through changed land use
practices, there is a need for greater integration of data from multiple sources.
Analysis of extensive interview surveys showed that many villages experience frequent
floods (>0.5 per year on average in 65% of villages). Only 7.6% of the villages, mostly in
higher elevation areas, reported no experience of flooding. Consistent with expectations,
flooding frequency was highest for villages close to rivers, and at lower elevations. Higher
frequencies were also associated with higher cover of logged forest within a radius of 10 km
from each village, road density, and amount of rainfall of the wettest month. We found
evidence that the proportion of watershed forested is an important predictor of flooding, but
more data are needed to understand relationships between land cover and flooding, especially
regarding the influence of different forest types (especially logged, agroforest and regrowth),
and concentrated land uses that may have large hydrological effects (especially roads and
mining).
Flood frequencies were reported to have increased over the past 30 years in 18% of villages,
most of which located in the middle reaches of rivers (Figure 5). Our models predicted flood
increases in coastal, eastern Sabah, the middle Mahakam area in East Kalimantan, the lower
and middle reaches of the Barito, Kahayan, Sampit and Lamandau Rivers in South and
Central Kalimantan, and the low-lying swamps around the Kapuas River in West Kalimantan.
These are all areas with high human population densities and significant agricultural
developments, indicating that future economic impacts of flooding could be significant.
Newspaper reports of floods in four provinces indicate at least 138 distinct flood events
between 2010 and 2013. These events flooded at least 184,000 houses (possibly as many as
400,000), displacing a minimum of 727,000 people (possibly as many as 2.2 million), flooded
and caused much damage to farmland and infrastructure (roads and bridges). These reports do
not include the majority of events experienced by individual villages, and our data do not yet
allow us to quantify total economic impacts of flooding on Borneo, but our analyses suggest
that these impacts are high, affecting at least 12% of the population in cities and 54% of
villages each year on average.
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The newspaper reports of floods 2010-2013 and village interviews 2008-2011 showed strong
spatial agreement for the areas where their coverages overlapped. Villages close to or
downstream from sites of newspaper-reported floods all gave interviews saying that flood
frequencies were moderate to high (Figure 6). Our statistical model showed a very clear
separation between settlements that are vulnerable to floods and those that rarely or never
experience them. Similar to the interview-based assessments, flooding reported in
newspapers showed a strong decline over distance to major rivers and to severely logged
forest, increased with impervious cover, settlement densities, and elevation.

Figure 5. Map of modelled trends in flood frequency over the last 30 years, based on
BRT analysis of interviews in 229 villages in Kalimantan. No predictions are shown
(white) for areas with a population density <1 person per km2 in 2007.

This time series is only brief, relative to variation in climate across years, and ideally time
series of at least 20 years would be used to account for rarer events. However, such datasets
do not yet exist, and the analysis highlights the value of statistical analysis of extensive
datasets in relation to a wide range of social and environmental predictors, to draw on the
strength of information from multiple sources. Alongside landscape-level cover of different
forest and other land use types, there is a strong need to further explore the hydrological
impacts of intensive land uses, such as mining and roads.
Our findings have relevance for wildlife conservation on Borneo. We tentatively conclude
that Bornean forests provide flood buffering services that are poorly quantified but likely to
be large. This is especially the case for the more frequent forms of flooding that affect the
majority of villages in Borneo. In the most extreme, basin-wide flood events that result from
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heavy and prolonged rainfall, forest and soil ecosystems may not substantially alter flood
dynamics, or may slightly reduce peak flow velocities but have less effect on total volumes if
storage capacities are completely overwhelmed. Quantification of the value of forests for
both wildlife conservation and provision of hydrological services might provide incentives
for their improved management. Regulation of flooding risks is a tangible benefit from
sustainable land use that resonates strongly with local people and politicians, and therefore
has an important role to play in raising awareness and increasing the weight given to the
wider consequences of land use change.

Figure 6. Flood probabilities predicted for settlements across Borneo from modelling of 388 newspaper reports
April 2010 – 2013, and 763 other settlements in Kalimantan. The scale is the predicted probability of flooding
from 0 to 1, over a three year period. No predictions are shown (white) for areas with <1 person per km 2 in 2007.

Hydrological services cannot be substituted by engineering or infrastructure solutions except
in very particular small-scale situations, although the use of engineering principles to
minimise negative impacts of future roads and other infrastructure is vital. Furthermore, the
flood buffering benefits from forest and wetland ecosystems are one of many inter-related
ecosystem services that contribute to both the quality of lives and livelihoods for local
people, and the quality of habitat for orangutans and other biodiversity.
Alternative futures for tropical forests
The final Borneo Futures study we want to highlight here tests different future scenarios for
Borneo‘s futures (Runting et al. in review). We explored four alternative futures, each
representing a set of policy objectives and a planning strategy: (1) business as usual (current
land use allocations are executed); (2) uncoordinated, state-based planning to achieve policy
targets (with the Malaysian states of Sabah and Sarawak treated as separate states); (3)
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coordinated planning in the Heart of Borneo, with state-based planning outside this area; and
(4) integrated planning across all four states (allowing for both jurisdictional coordination and
the reallocation of some land uses) in order to achieve either (a) existing public policy targets
or (b) alternative biodiversity goals targeting separate vegetation types and watersheds. For
each scenario (except the business as usual baseline), we identified land use configurations
that optimized the achievement of stated goals. We then evaluated each scenario by
determining the opportunity costs of meeting existing policy targets for forest cover,
protected areas, Bornean orangutans (Pongo pygmaeus), Bornean elephants (Elephas
maximus borneensis), oil palm, and industrial timber. We also evaluated the scenarios in
terms of the extent of land allocated to conventional or reduced impact logging and the
potential for reducing CO2 emissions relative to a business-as-usual baseline.
The main findings are that coordinated efforts focused on the Heart of Borneo, with statebased planning outside of this core region incur the greatest opportunity cost for meeting its
targets, as 53% of land on Borneo would be required for protection or reduced-impact
logging (Figure 7, Table 3). Whilst large tracts of land remain forested under this scenario,
much of the lowland habitat for orangutans and elephants is converted to non-forest use, as
these areas fall outside of the core region and existing protected areas. Despite these
limitations this scenario is a substantial improvement on business as usual (scenario 1), which
could result in 76% of Borneo being converted (to unsustainable forestry, or to non-forest
uses such as plantations), with only 24% protected or managed for reduced-impact logging.
Table 3. Comparison of scenarios in terms of opportunity costs, and the potential for reducing CO 2
emissions (Runting et al. in review).

Measure
Opportunity cost ($Million)
Savings from transboundary coordination
($Million)
Orangutan (km2)
Elephant (km2)
Forest cover (km2)
Protected area (km2)
Oil palm (km2)
Industrial timber (km2)
Reduced impact logging
(km2)
Conventional logging (km2)
CO2 emissions reduction

Scenario 1
$93,600

Scenario
2
$103,752

Scenario
3
$120,248

Scenario
4a
$76,585

Scenario
4b
$111,602

$13,368

$9,022

$15,986

-

-

77,251
11,776
364,337
123,313
158,068
49,422
46,020

105,148
15,862
334,266
265,743
107,563
68,884
61,475

106,463
14,852
382,767
304,079
108,921
56,464
72,148

132,955
17,504
310,506
217,761
129,478
116,561
92,480

108,030
12,974
339,413
286,582
101,649
104,350
166,628

212,356
-

7,068
6.8%

8,012
24.3%

0
0.3%

0
43.4%

Alternatively, if states coordinated to deliver on targets and allowed changes to existing land
use allocations (scenario 4a), then an opportunity cost saving of at least US$9 billion could be
accomplished (Table 2), along with substantially higher achievement of targets (Extended
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Data Table 7). Additionally, this scenario meets conservation goals stated in policy
documents while requiring less land for protected areas, and has the potential to deliver the
greatest area of industrial timber plantations and reduced-impact logging (Fig. 2 and Table 2).
Integrated planning both within individual states and across jurisdictional borders could
enable substantial savings, with the potential to meet targets across diverse sectors.

Figure 7. Future land use options under each scenario. This includes; (a) business as usual (scenario 1);
(b) state-based planning (scenario 2); (c) coordinated planning inside the core, with state-based planning
outside (scenario 3); (d) integrated planning with existing state targets (scenario 4a); and (e) integrated
planning with alternative public policy targets for biodiversity (Scenario 4b) (Runting et al. in review).
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Our alternative futures reveal what could potentially be achieved through coordinating efforts
to achieve public policy targets and allowing existing land use allocations to be modified.
Integrated planning across Borneo (scenario 4a) could require protection of 1.31 million
hectares of land currently designated for logging (with or without an existing concession),
along with 4 million hectares of un-planted oil palm concessions and 1.5 million hectares of
industrial timber concessions. Under this scenario much of the oil palm demand would be
met by converting 4.2 million hectares of degraded forests (i.e. severely degraded forest and
agroforest or regrowth) and the target of 2.5 million hectares of industrial timber plantations
could also be met on degraded forests. Re-allocating undeveloped land is not trivial, and will
require a thorough evaluation of tenure and governance arrangements in all stages of the
planning process (McCarthy & Cramb 2009). Careful consideration of the appropriate
institutional and incentive structure will be vital and requires consultation beyond state and
intergovernmental bodies to include the business sector, local communities, and the wider
public. To realize conservation and economic goals on the ground, the institutional structure
would also need to ensure that disbursements reach key actors at a district or local level
(Ardiansyah & Jotzo 2013).
Next steps for Borneo Futures
In phase of Borneo Futures (see Figure 1), we are continuing to develop the science program,
as well as starting the process of translating science into advocacy. New science focuses
primarily on: 1) the legal aspects of land use; 2) integrating social perceptions into land use
optimization; 3) refining hydrological models for Borneo; 4) studying the relationship
between plantation development and deforestation; 5) analysing the relationship between
social conflicts and land use; and 6) analysing the factors that determine the effectiveness of
protected area management in Malaysia and Indonesia.
We are also working on a strategy to effectively translate scientific insights into languages
that political decision-makers and other relevant stakeholders can actually access. There is
little point doing the science if it is then not subsequently used for the development of more
sustainable land use strategies.
Finally, Borneo Futures is an initiative, not an organization. This gives us flexibility in terms
of how we adapt our organizational structure to the required tasks ahead. Our network
includes over 30 academic institutions and NGOs, as well as a range of Indonesian and
Malaysian people with the potential to influence land use politics at a high level. We
collaborate closely with the Arcus Foundation in the UK, which is the main sponsor of the
Borneo Futures initiative, and are engaging other organizations with a global reach such
UNEP. Ultimately our power will come from 1) having insights that others do not yet have;
2) being able to get those insights into the hands of people and organizations that can make a
difference; and 3) creating the driving forces that will push relevant governments to
implement new policies that attain the sustainability targets they have set themselves.
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Abstract
Reducing greenhouse gas (GHG) emissions from deforestation and forest degradation in
developing countries, combined with conservation, sustainable management of forests and
enhancement of forest carbon stocks (overall known as REDD+), has been dubbed a critical
part of the global climate change solution. REDD+ is viewed as an important option not only
to help curb emissions from forests but also allow for supporting sustainable forest and
environmental management.
Relevant stakeholders from Indonesia, Malaysia and Brunei can learn from REDD+
initiatives developed in their own countries. Governments and key stakeholders in the three
countries can also learn from other countries‘ experience in advancing REDD+. The
international community, for example, has supported a number of countries, including those
in Southeast Asia, by providing financial and technical resources for REDD+.
Lessons-learnt from different countries, especially from the region, provide ample ideas to
refine and revisit the scopes, scales and aims of REDD+ as well as further understanding on
the feasibility, challenges and future opportunities in utilising REDD+ to support forest and
land use management in important ecosystems such as the HoB. This presentation offers a
synopsis of these lessons-learnt and examines whether REDD+ can play an important role in
advancing the HoB agenda.
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Introduction
Reducing greenhouse gas (GHG) emissions from deforestation and forest degradation in
developing countries, combined with conservation, sustainable management of forest and
enhancement of forest carbon stocks (overall known as REDD+), has been dubbed a critical
part of the global climate change solution. The United Nations Collaborative Programme on
Reducing Emissions from Deforestation and Forest Degradation in Developing Countries
(UN-REDD Programme) further emphasises the importance of REDD+ as a catalyst for a
green economy (United Nations Sustainable Development Knowledge Platform 2012, p. 1).
In this organisation‘s view, REDD+ can provide investments required to achieve green
economic development, by developing strategies which centre on natural capital (Prabhu
2011, p. 6). Conversely, a green economy can lower investment risks in REDD+ by
providing assurance of permanence and avoidance of leakage (Prabhu 2011, p. 6). In
addition, a green economic framework can provide an entry point and support the necessary
practical steps, knowledge and capacity strengthening for an approach which elevates the
REDD+ process as an engine to design and implement a low carbon economy (United
Nations Sustainable Development Knowledge Platform 2012, p. 1).
In addition, the UN REDD Programme argues that REDD+, if developed and implemented
properly1, will be more sustainable in the long term, both because of its added value to
stakeholders, and because of the increased resilience of forest carbon stocks delivered by
intact, natural forest (United Nations Sustainable Development Knowledge Platform 2012, p.
1). This could also mean that REDD+ is viewed as an important option not only to help curb
emissions from forests but also allow for supporting sustainable forest and environmental
management.
REDD+ as a concept, however, is still at an early stage in terms of its development. Only in
2005, a group of Non-Annex I countries – led by Costa Rica and Papua New Guinea –
brought the issue of emissions from deforestation and relevant activities in the forestry sector
to the United Nations Framework of Convention on Climate Change (UNFCCC) Conference
of Parties (COP-11) in Montreal, Canada. The fundamental concept behind their proposal is
to formulate policy approaches and provide financial incentives to developing countries in
order to make their forests more valuable standing than cut down. Considerable progress has
been made since then but huge challenges remain when it comes to technical procedures,
financing and institutional arrangement.
Regardless of its early development stages and imperfectness, REDD+ has attracted so much
attention from policy makers, NGOs (non-governmental organisations), media and the private
sector (including the financial institutions). It is perhaps a concept that has reminded people
that there is still hope to save remaining forests of the world by supporting forest
conservation and sustainable forest management actions at a larger scale as well as on the
ground. Governments and different actors in the Southeast Asia region have also embraced
the concept and endeavoured to implement it at sub-national (including in the Heart of
Borneo [HoB] region) and local levels.

1

This means that REDD+ shall be carried out in accordance to the UNFCCC’s Cancun Agreements safeguards on
multiple benefits.
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This paper, therefore, elaborates the key challenges and opportunities in developing and
implementing REDD+ in the region, particularly in the Heart of Borneo. This paper aims at
providing cases of REDD+ development from other countries as well as from Indonesia,
Malaysia and Brunei, which harbour the HoB, so that relevant stakeholders can learn from
such initiatives that have already developed REDD+ readiness and demonstration activities.
By understanding relevant REDD+ initiatives, key stakeholders in the three countries can
develop, implement and further improve REDD+ as well as use the concept to sustain the
countries‘ economies while ensuring the protection of their remaining forests.
Therefore, in Section 2, this paper commences by explaining the context of REDD+ at the
global level and in key tropical countries (mainly Brazil and Indonesia). This is to provide a
better understanding about the umbrella framework of REDD+, the progress achieved thus
far and whether it is realistic for the HoB to obtain support from this global REDD+
development. Section 3 discusses the REDD+ concept in the context of the HoB and whether
the integration of REDD+ in the HoB framework can strengthen the overall sustainable
development work in this region. This section also touches upon a sub-national level
discussion, focusing briefly on whether Sabah or any state or province in the Heart of Borneo
can benefit from the concept as well as re-enrich it so that the concept can eventually benefit
the countries‘ economies in the region. With the development of the Forever Sabah Initiative,
it is crucial to see whether REDD+ can also be integrated smoothly in such key sub-national
initiative. Section 4 offers conclusion to this paper by re-highlighting key challenges and
opportunities of REDD+ development and implementation.
REDD+ at the global level and in key tropical countries
At the global level, ‗parties‘2 to the UNFCCC and many stakeholders have been proposing,
negotiating and developing REDD+ as part of global actions to address significant GHG
emissions released to the atmosphere resulting from land-use change activities, particularly
deforestation and forest degradation in developing countries. The 2007 Intergovernmental
Panel on Climate Change‘s (IPCC) Synthesis Report states that the share of the forestry
sector in total anthropogenic GHG emissions at the global scale is 17.4 per cent. A recent
peer-reviewed study revealed that the forestry gross emissions contribute to approximately
seven to 14 per cent3 of the total global human-produced carbon emissions over the time
period analysed (2000 to 2005) (Harris et al. 2012, p. 1574). Albeit producing different
figures, the two findings share a similar conclusion, which argues that forestry and land use
change activities in the tropical countries produced relatively high GHG emissions. Harris et
al. (2012, p. 1575) further argue that although nearly 40 per cent of all forest loss in the study
region was concentrated in the dry tropics, for instance, this region accounts for only 17 per
cent of total carbon emissions, reflecting their relatively low carbon stocks in comparison to
those found in moist tropical forests.
Hence, it is understandable that Costa Rica and Papua New Guinea highlighted this issue to
the COP-11 in Montreal. At the COP-13 in Bali (Indonesia) in December 2007, a substantive
2

Parties: ‘state parties’ to a treaty are countries which have ratified or acceded to that particular treaty – in
this case the UNFCCC – and are therefore legally bound by the provisions in the instrument.
3
Neither estimate includes globally signiﬁcant emissions associated with the loss of carbon-dense tropical
peatlands, such as from Indonesia, where such losses are responsible for roughly half of all greenhouse gas
emissions. The large difference between the two estimates may be due to difference in deﬁnitions and
methodological issues.
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decision on REDD+ – as part of the Bali Action Plan (BAP)4 – was reached explicitly
mentioning the scope of the concept which includes (a) reducing emissions from
deforestation, (b) reducing emissions from forest degradation, (c) conservation of forest
carbon stocks, (d) sustainable management of forests, and (e) enhancement of forest carbon
stocks. After further negotiations and refinement, REDD+ was recognised as an essential part
of the Copenhagen Accord at COP-15 in Copenhagen (Denmark) as well as one of important
building blocks of the Cancún Agreements at COP-16 in Cancún (Mexico), COP-17 in
Durban (South Africa) and COP-18 in Doha (Qatar).
In the latest COP-19 in Warsaw (Poland) in November 2013, ‗parties‘ to the UNFCCC have
reached further consensus on REDD+. The so-called ‗Warsaw Framework for REDD+‘
comprises a package of decisions, including decisions on national forest monitoring systems,
safeguards, forests reference emission levels, measuring, reporting and verification (MRV),
and the drivers of deforestation and forest degradation (IISD 2013, p. 1). When asked by the
media, Isaac Valero-Ladron, a spokesman for the European Commission, referred to the
decisions as providing the necessary methodological framework for REDD+, representing a
major step forward in efforts to reduce emissions from deforestation and forest degradation in
developing countries, and completing the rulebook for implementing REDD+ (Vitelli 2013,
p. 1). Some countries and organisations regard these decisions as the latest milestone toward
the full implementation of REDD+ since one can argue that sufficient international
instruments and framework for REDD+ are now available. Pipa Elias, a forest policy
consultant at the Union of Concerned Scientists, believed that the decisions have set out the
pathway for countries to access results-based finance, ensure that national focal points
administer REDD-plus actions in each country, and establish the relationship between
REDD+ and the global Green Climate Fund (Vitelli 2013, p. 1). Another encouraging remark
was made by Victoria Tauli-Corpuz, an indigenous representative from the Philippines, by
stating that the global community now have a system in place to do REDD and reduce
emissions (Leahy 2013, p. 1). This comment confirms that expectation of REDD+ at the
global level is relatively high.
The Warsaw Framework for REDD+ can set a good foundation for developing countries to
have an effective and efficient REDD+ scheme. To be able to achieve this, however, these
countries need to carefully ensure that REDD+ elements – consisting of scope, reference
levels, and financing and distribution mechanisms – are developed appropriately, according
to the UNFCCC‘s agreed rules (Parker et al. 2009, p. 18). According to the UNFCCC (2011,
p. 3), the core elements for implementing REDD+ activities include: scope of activities,
guiding principles, safeguards, phases of implementation, means of implementation and
measurement, reporting and verification (MRV) of action and support.
In brief, the following paragraphs detail these REDD+ elements. Firstly, when it comes to
discussing REDD+ elements, governments and stakeholders in developing countries need to
understand that the scope of REDD+ is a key element of its development and
implementation, and it refers to ‗a number of‘ activities which are considered eligible for
generating emissions reduction under REDD+ (Parker et al. 2009, p. 20). The following
4

In the BAP (the UNFCCC Decision 1/CP.13), the Parties to the UNFCCC agree on the words ‘Policy approaches
and positive incentives on issues relating to reducing emissions from deforestation and forest degradation in
developing countries; and the role of conservation, sustainable management of forests and enhancement of
forest carbon stocks in developing countries’.
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activities which are considered eligible under REDD+, as stipulated in Decision 2/CP.13 of
COP-13 in Bali and Decision 4/CP.15 (COP-15 in Copenhagen), are:
i.
reducing emissions from deforestation;
ii. reducing emissions from forest degradation;
iii. conservation of forest carbon stocks (C);
iv. sustainable management of forests (SMF); and
v. enhancement of forest carbon stocks (EFCS) in developing countries.
Therefore, it would be strategic for any potential proponent of REDD+, including those
situated in Indonesia, Malaysia and Brunei, prior to launching a REDD+ initiative, to identify
key REDD+ activities, which are suitable to the biophysical and socio-economic situation
and geographical location of the respective proponent as well as challenges and opportunities
(particularly risks and benefits) faced by the proponent. Failure to do so is likely to result in
unwanted costs for the proponent, and even tensions and conflicts among stakeholders in the
respective location. In contrast, an appropriate choice of REDD+ scope can eventually lead to
a desirable impact on the scale, relative costs and mitigation potential (relates to emissions
reductions) (Parker et al. 2009, p. 20).
The second key element of REDD+ is reference levels. At the global level, countries often
distinguish the reference emission level (REL) and the reference level (RL). The REL is the
amount of gross emissions from a geographical area estimated within a reference time period
(eqCO2), while the RL is the amount of net/gross emissions and removals from a
geographical area estimated within a reference time period (eqCO2) (Government of Papua
New Guinea 2009, p. 3). REL is commonly used for reducing emissions from deforestation
and forest degradation while RL is for conservation of forest carbon stock, sustainable
management of forests and enhancement for forest carbon stock. According to the UN-REDD
Programme (2011, p. 1), RL gives amounts of carbon stored in forests over period of time
and when it applies to reductions in emissions from deforestation and forest degradation, it is
called REL. Decision 4/CP.15 distinguishes forest reference emission levels (REL) and forest
reference levels (RL) and recognises the need for developing country Parties to establish REL
and/or RL (UNFCCC 2009, p. 12).
This element is an important concept to ensure that outputs and outcomes of REDD+ can be
measured at the country level. Van Laake (2010, p. 3) in his report to the UN-REDD
programme argues that setting objective and correct reference levels will ensure that emission
reductions and removals are real and verifiable, and the buyers of emissions credits will have
confidence in the supplier of the credits. Governments particularly need to develop REL/RL
rigorously because RL/REL can be used as a point of reference of REDD+ activities or
policies – i.e. the basis for quantifying emissions that have been reduced as a result of the
implementation of particular REDD+ policies or activities.
Establishing credible REL and/or RL is not an easy task for many developing countries.
These countries may see their current technical capacity and equipment – or the lack of these
– as a major challenge to have rigorous estimation of emissions and removals, which in turn
defines their countries‘ REL/RL. For this reason, Decision 4/CP.15 of the UNFCCC, for
example, requests developing countries, according to their national circumstances and
capabilities, to use a combination of remote sensing and ground-based forest carbon
inventory approaches in order to credibly estimate emissions and removals (UNFCCC 2009,
p. 12). Decisions at a number of COPs also have provided mandates and encouraged ‗parties‘
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to build capacity, provide technical assistance, and transfer scientific knowledge and
technology relating to methodological and technical needs of developing countries (UNFCCC
2011, p. 2).
Without credible estimation of carbon emissions and removals (or carbon accounting),
uncertainties will be high and the level of confidence in REDD+ will be low. Also, the more
rigorous the monitoring system one country has, the more credible REDD+ in this country
can have in the eyes of investors and stakeholders. This could eventually mean a better value
for forest-carbon coming out of this country. Furthermore, a better MRV system can serve as
the basis for comprehensive management of a country‘s important assets, which are forest
ecosystems. According to the UNFCCC (2009, p. 12), the RL/REL development and wider
carbon accounting system serve as the basis for developing more comprehensive forest – and
to some extent land use change – monitoring systems, and the overall MRV (monitoring,
reporting and verification) system, at the national level, in which a sub-national level (and
local) system is considered as an important part.
The intention to have credible REDD+ credits and lower the risks is likely to be key reasons
for a number of developing countries to have invested in establishing its forest carbon
accounting system in a rigorous manner. Brazil, for instance, has led the way in building a
deforestation and REDD+ monitoring system with real time detection. The system was
launched in 2004 by the Brazilian government as part of a tactical-operational plan that
integrated actions across different government institutions and proposed new procedures for
monitoring environmental control, and territorial management (Assunção et al. 2013, p. 2).
This Real-Time System for Detection of Deforestation (DETER), a satellite-based system
that captures and processes geo-referenced imagery on forest cover in 15-day intervals, not
only can overview deforestation in the Amazon in a more comprehensive way but also locate
and access deforestation hot spots in a timely manner (Assunção et al. 2013, p. 2). This
system would allow Brazil to determine REL/RL in a more measureable and verifiable way.
Indonesia, led by the then National REDD+ Task Force (which has recently been transformed
into the National REDD+ Agency), has approached this issue by endeavouring to have a
single map (ONE MAP) that governs land use and forestry management in the country. This
map signifies a milestone in Indonesian forest and land use management. In previous years,
many official maps were pushed by different authorities within the government, notably the
National Land Agency, the Ministry of Forestry, the Ministry of Agriculture and a few
others. This fact was revealed by Kuntoro Mangkusubroto, who chaired UKP4 (The
Presidential Working Unit for Development Monitoring and Oversight) as well as the
REDD+ Task Force in a hallmark interview (REDD-Monitor 2012, p. 1).
To date, the country has already gone through the fourth revision of ONE MAP, which took
into account inputs from the Ministry of Forestry, the Ministry of Agriculture, the National
Land Agency, the Geospatial Information Agency and the UKP4 (Satgas REDD+ 2013a, p.
1). As the case in Brazil, Indonesia‘s action in synergising its forest and land cover maps can
help the country to set its REL/RL as well as build a rigorous MRV system.
Similarly, in the case of Brazil, its government has used its capacity in developing a robust
MRV system to help and facilitate other developing countries to improve their capacity in
mapping, spatial analysis and deforestation detection. As an example, the FAO (Food and
Agriculture Organization of the United Nations) has been collaborating with Brazil‘s INPE
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(National Institute for Space Research) to provide UN-REDD Programme countries adequate
MRV capacity (UN-REDD Programme 2010, p. 1). Such action appears to support decisions
achieved at the UNFCCC that has encouraged ‗parties‘ (no only developed countries‘ parties)
to build other developing countries‘ capacity. In fact, more and more South to South
collaboration can be expected with regard to building MRV on deforestation.
The third core element of REDD+ is financing. This element is the backbone of REDD+
because it addresses the sources of funding that will be used to incentivise emissions
reductions under REDD+ (Parker et al. 2009, p. 26). At the international level, options for
financing have been identified including a fund (such as from Official Development
Assistance [ODA]), a market-based mechanism (through a variety of mechanism such as
from an auction process of Assigned Amount Units or AAUs) and direct-market REDD+
credits (Parker et al. 2009, p. 26).
As climate change negotiation progresses at the global level, pledges made by developed
countries have approached US$30 billion (for the period 2010 – 2012) to support developing
countries‘ climate efforts (Morris & Stevenson 2011, p. 4; Polycarp et al., p. 1). It is reported
that specifically for REDD+, pledges to support REDD+ in developing countries has
increased to around US$6 billion, at least until last year (Mongabay 2010, p. 1; Sari 2012, p.
6). This figure is around 20 per cent of the pledges made during COP-15 in Copenhagen –
hence, the significance of these pledges cannot be undermined.
With these current pledges, however, an important question remains whether such amount of
financial support is adequate and sufficient to compete against with a huge investment
coming to developing countries which leads to forest clearance. Commercial corps and
plantation development – often accused as one of drivers of deforestation – have significantly
contributed to tropical forest countries‘ economies. In Brazil, for instance, the total export
revenues from soybeans in the first eight months of 2011 amounted to US$17.8 billion, up
from US$17.1 billion for the whole of 2010. In Indonesia, crude palm oil (CPO) exports and
revenues have increased over the last several decades, from 3.8 million tons (valued at US$1
billion) in 1999 to 17.85 million tons (US$10.03 billion) in 2010 (Ardiansyah 2012, p. 58). In
the forestry sector alone, exports in Brazil and Indonesia have reached values of US$5.6
billion (2006) and US$6.6 billion (2003) respectively (Ardiansyah 2012, p. 59).
It is clear that the current pledges are not sufficient. In fact, a review published by the UK
government estimates that the finance required to halve emissions from the forest sector to
2030 could be between $17-33 billion per year if forests are included in global carbon trading
(Eliasch 2008, p. 69). With the current state of the global carbon market and without further
improvement in this market, reaching $17-33 billion a year to support REDD+ is a herculean
task. The latest COP can only partially answer this difficult question, as developed countries‘
pledged for US$280 million in the REDD+ programme to reduce greenhouse gas emissions
in 49 partner countries (Sarker 2013, p. 1). To date, the majority of REDD+ current financiers
come from governments (e.g. Norway) and multilateral organisations (e.g. World Bank, UNREDD Programme). The money or fund channelled through these platforms mostly focuses
on REDD+ readiness phase, building developing countries‘ capacity and improving enabling
conditions (i.e. policies, institutions, etc.). To be able to move to full REDD+ implementation
phase, it is necessity for the global community to have or provide additional financial
support.
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At the current pace of global negotiation on climate change, one may expect that ‗parties‘ to
the UN may only reach a minimum threshold of fund required to support REDD+, and
climate change mitigation and adaptation in general for developing countries. With this in
mind, it is time for developing countries to also explore other sources of finance and only
consider REDD+ as one of many possible sources – not the only one – that can provide
incentives for forest conservation or sustainable forest management. Developing countries
need to be creative in exploring other economic instruments, ranging from taxes, tax
holidays, quota, subsidies, biodiversity credits, innovative investments, effective management
of permits issuance and sundries. REDD+ finance, at this stage and regardless of its
insufficiency, can be used as trigger/stimulant to support sustainable forest and land use
management and wider land related reforms. If this is the case, REDD+ could act as an
effective tool that will strengthen any conservation and sustainable development platform.
To obtain a more effective outcome from foreign and domestic funds that will support actions
to prevent, monitor and combat deforestation, the Brazilian government has set up the
Amazon Fund. The Amazon Fund comes from donations (both foreign and domestic) and net
return from cash investments (The Amazon Fund 2013a, p. 1). The Amazon Fund is managed
by the BNDES (the Brazilian Development Bank) which also has substantive function to
raise funds, facilitate contracts and monitor support projects and efforts (The Amazon Fund
2013a, p. 1). To date, the Fund has received US$786 million from foreign (Norway and
Germany) and domestic (Petrobas) donors (The Amazon Fund 2013c, p. 1). The Amazon
Fund (2013a, p. 1) uses the money to support the following activities:
•
management of public forests and protected areas;
•
environmental control, monitoring and inspection;
•
sustainable forest management;
•
economic activities created with sustainable use of forests;
•
ecological and economic zoning, territorial arrangement and agricultural regulation;
•
preservation and sustainable use of biodiversity; and
•
recovery of deforested areas.
An interesting aspect of this Fund is that not only it can finance projects, which directly or
indirectly contribute to reducing the deforestation of the Amazon Forest, but it may also
support the development of systems for monitoring and controlling deforestation in other
Brazilian biomes and in biomes of other tropical countries (i.e. up to 20 per cent of the
Fund‘s disbursements) (The Amazon Fund 2013b, p. 1).
The Brazil case above can be considered innovative since it is trying to combine foreign and
domestic financial sources as well as governments‘ and the private sector‘s sources. To have
a large scale REDD+ activity which has greater positive impacts, this type of combination is
imperative. Furthermore, the involvement of the private sector may send a strong signal to
corporations involved in land use activities to eventually be proactively engaged with
REDD+.
The Government of Indonesia has also been undertaking a similar approach. Through the
then National REDD+ Task Force (and continued under the National REDD+ Agency), the
government is developing a concept of Fund for REDD+ in Indonesia (FREDDI). The legal
framework for this is Presidential Decree No. 80 of2011 on Trust Fund as a public trust fund
(Sari 2012, p. 13). Under FREDDI, there will be subsidiary funds, which can be used as
83

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

disbursement vehicles and as leverage to mobilise other funds (to make REDD+ larger in
Indonesia) (Sari 2012, p. 13). Unlike Brazil, the case for Indonesia is yet to be realised.
Another key element of REDD+ is distribution of benefits. A distribution mechanism is an
equally important element of REDD+ since it defines which benefits in the form of financial
incentives might be disbursed, distributed or allocated to countries and/or entities who are
contributing to GHG emissions reductions under REDD+ (Parker et al. 2009, pp. 24-5). To
be effective, positive incentives under REDD+ need to be channelled to countries through a
system that embraces the following principles: timeliness, adequacy, flexibility, equity,
efficiency and segregation (UN-REDD Programme 2012, p. 1). An equitable and just
distribution mechanism, in particular, would likely encourage key actors involved in the
forestry and land-use sectors to be more involved in and/or supportive to REDD+. If this
happens, it can ensure the smooth implementation of REDD+ on the ground.
Financial incentives received by a particular country are important but only an initial step
toward realising effective REDD+. Further works need to be done to fairly and justly
disburse or distribute these financial incentives, not only to the national government of
developing countries but also key actors at sub-national and local levels. These include local
governments, communities, corporations or relevant actors who are major players to the
success of any REDD+ initiative. Identifying and recognising – and to some extent
compensating – these actors are the answer to addressing deforestation issues at local level.
Last but not least, other key elements of REDD+ are guiding principles and safeguards.
These include country-driven actions consistent with conservation of natural forests and
biodiversity, and involvement of indigenous peoples (Sánchez 2010). Guiding principles and
safeguards are required to ensure that REDD+, when implemented, not only will achieve
emissions reduction but will also avoid further decline in biodiversity, promote human wellbeing and support low-carbon development (WWF et al. 2011, p. 1). The Forest Carbon
Partnership Facility (FCPF) of the World Bank and the UN-REDD Programme in a 2011
report argue that the term ―safeguards‖ refers to measures, such as policies or procedures,
designed to prevent undesirable outcomes of actions or programmes (Moss & Nussbaum
2011, p. 2). In the case of REDD+, the undesirable outcomes can be understood as social
and/or environmental damage or harm (Moss & Nussbaum 2011, p. 2).
In this regard, Indonesia, for example, has begun to recognise indigenous people and
indigenous forest in its REDD+ development and formulation. Kuntoro Mangkusubroto
referred to the Indonesian Constitutional Court‘s decision, which recently constituted
indigenous people as part of community groups with recognition of their tenurial rights, as
the basis for safeguarding actions in the country‘s REDD+ development (Satgas REDD+
2013b, p. 1). Indigenous forest was not officially recognised in the Indonesian law prior to
the issuance of Constitutional Court (MK) Decision No.35/PUU-X/2012 (Satgas REDD+
2013b, p. 1). This Decision has led to other critical consequences beyond REDD+ in
Indonesia including establishment mechanism on the indigenous legal community,
establishment of indigenous forest boundary, and authority sharing among the indigenous
community and the state in terms of forest governance (Satgas REDD+ 2013b, p. 1).
Based on the aforementioned elaboration of REDD+ at the global level and in key tropical
countries, there is an enormous challenge now is to find an effective way to use REDD+ to
support forest management and conservation and relevant sustainable development activities
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in the Heart of Borneo, including at state, provincial and local levels. The HoB, nevertheless,
can take note of the experience in the Amazon, through its rigorous monitoring system and
creation of innovative fund. The HoB can also take stock of fundamental steps taken by
countries or other actors that support the HoB, including from the Government of Indonesia,
Malaysia, Brunei or state and provincial governments such Sabah, Central Kalimantan and
East Kalimantan.
REDD+ for the Heart of Borneo
Having observed REDD+ formulation and development at the global level and in key tropical
countries, there is an urgent need to understand whether this concept can be used to support
the HoB initiative. In the HoB Strategic Plan of Actions, it is clear that the intention of the
three countries in working together in this area is to have ecologically inter-connected
rainforests in the provinces of Kalimantan (Indonesia), the states of Sabah and Sarawak
(Malaysia), and Brunei Darussalam, covering 200,000 square kilometres (30 per cent of the
island‘s land area) (Government of Brunei et al. 2008, p. 3). To have a sustainable landscape
of such enormous forest and other terrestrial ecosystems and to be able to measure the
success of the initiative, the governments of the three countries, first and foremost, need to
have credible reference levels. This RL (and can include REL) not only is an important step
to mark the baseline for avoiding deforestation or sustaining and improving forest
management in the area (leading to calculation of emissions reduction/saving or carbon
enrichment) but also can be used as the reference point for improvement for future activities
in the HoB.
This reference point or RL definitely requires agreement among three countries as well as
sub-national governments within these countries. The One Map Initiative developed by the
Indonesian REDD+ Task Force, for instance, can be used and extended incorporating the
HoB region. Such action can be linked to ‗Program 1: Transboundary Management‘ in the
HoB Strategic Plan of Actions (Government of Brunei et al. 2008, pp. 7-8). A REDD+
initiative collaboratively promoted by Sabah Forestry Department and the European Union
entitled ―Tackling Climate Change through Sustainable Forest Management and Community
Development can also contribute to ensuring credible RL development in the HoB region
since this initiative aims to develop the necessary system and tools to design and implement
state‘s REDD+ strategy (The New Sabah Times 2013, p. 1).
A subsequent step in REDD+ development which can benefit the HoB is the development of
relevant policies, strategies and/or institutions focusing on sustainable forest and land
management at various levels, ranging from regional (i.e. cross-national policy at the HoB or
ASEAN), individual countries and to sub-national level such as state/provincial REDD+
policy and strategy. ASEAN, for instance, has managed to have a common position on
REDD+. This position, issued in 2008, mentions, among others, the importance of
developing REL, promoting policy approaches, and creating positive incentives (ASEAN
2008, p. 2). This common position also emphasises the link between REDD+ and existing
frameworks such as the Strategic Plan of Actions of the Heart of Borneo initiative (ASEAN
2008, p. 2).
To date, however, a regional institution or common policy on REDD+ is yet to be designed
or realised. There are activities regarding methodological issues coordinated under the banner
of ASEAN – for example through SEAMEO SEARCA (Southeast Asian Ministers of
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Education Organization Science and Education for Agriculture and Development) – but
policy development is not one of them (SEAMEO SEARCA 2013, p. 1). Taking into
consideration the different levels of engagement, policy development and technical capability
amongst the ASEAN Member States, SEAMEO SEARCA argues that it is expected for
ASEAN member states to strengthen ASEAN cooperation and contribute to the pool of
knowledge regarding REDD+ (SEAMEO SEARCA 2013, p. 1). The risk for not having close
policy coordination and institutional arrangement on REDD+ is that countries in ASEAN
(including in the HoB) may suffer from potential ‗leakage‘ issues outside individual national
boundary when implementing REDD+. Some potential leakages in the region can include
‗activity leakage‘, in which loggers move to another forest; ‗market leakage‘, in which
REDD activity locks up land, reduces potential supply of land for other purposes and
therefore increases potential financial benefits of clearing other forest areas; and
‗international leakage‘, in which logging companies move to other countries or continents
(RECOFT 2009, p. 2).
Coherent policy development is also required at the sub-national level in the HoB. Such
activity is key, particularly to see whether strategy and action plan issued by states/provinces
can contribute back to National REDD+ strategy and HoB strategy. An initiative to develop
REDD+ strategy carried out by Sabah Forestry Department can be a good model in ensuring
the synergy of policies between the respective state and the HoB as well as the three
countries. Policy actions at sub-national and local levels that result in positive outcomes,
however, require good and honest collaboration among stakeholders, including other
government institutions and the communities. The ownership should from these stakeholders
be there, otherwise their support may not be obtained and REDD+ can result in unwanted
social issues.
Actions to develop and synergise policies cannot stand alone and need to be accompanied by
rigorous monitoring, reporting and verification system to ensure that comprehensive
accounting is being done to cover both forest carbon stock and emissions. At ASEAN level,
SEAMEO SEARCA (2013, p. 1) has developed a project aiming at developing guidelines for
MRV, establishing REL/RL and other methodological requirements, which can lead to the
establishment of an accountable and transparent monitoring mechanism at the national and
regional levels in Southeast Asia. The HoB Initiative may want replicate this model linking to
its first program priority in its Strategic Plan of Actions. If this can be achieved, at least at the
HoB level (or covering the three countries), the region can have a model of good registry
system for REDD+. With this, HoB can serve as the basis for both MRV and registry systems
of REDD+ in Southeast Asia. A major challenge to realise this is governments and actors
involved in the HoB can share their data and consolidate these in a manner that is transparent
and credible.
One of the tricky parts in developing policy synergy and credible MRV system is likely to get
buy-in from the private sector, especially ―big corporations‖. Some corporations may see the
above mentioned exercises as an attempt to reduce their options to invest and develop, and
hence consider themselves as ‗losers‘ of REDD+. Therefore, any platform to coordinate
policies and develop MRV system in this regard should take into account the voice of key
actors, such the private sector.
If corporations can be engaged in a positive way, they may be able to strengthen the
subsequent step of REDD+ development, financing (as the case shown in Brazil). Financing
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can be considered as an important step in REDD+ development – if not the most important.
The HoB, in its Financing the Heart of Borneo document, has laid out relatively elaborated
strategies in approaching financing issue. These include exploring both potential government
and market sources of finance (Government of Brunei et al. 2010, pp. 6-13). This can be
considered innovative but the HoB initiative itself needs to convince the three countries‘
governments to seriously set up a financing mechanism which may be similar to the one
established in the Amazon. Identifying sources of finance is essential but without a clear road
map and action plan to realise an official financial mechanism or institution that will support
the HoB, it will be challenging to attract huge investment to support actions in the region. As
an initial stage, for instance, the HoB can request for a specific window in REDD+ fund
channelled to Indonesia and Malaysia from key donors and combine this with funds coming
from the private sector (or market related sources).
When it comes to the private sector‘s involvement in financing REDD+, a novel approach
may be needed such as treating REDD+ finance as investments and not charity (profit centre
rather than cost centre). With this, it is expected that the private sector would be more willing
to chip in. For example, by doing REDD+ through reduced impact logging, a particular
logging company can lead to improvement of the quality of their harvests or the government
can reward the company with some policy incentives such as reduced taxes or levies, less
bureaucracy and time needed to process their permits, or any other incentives, this company
may be more willing to see REDD+ as an investment option in the future along with other
options.
Conversely, exploring innovative approach to financing REDD+ often requires legal and
policy reforms at national, sub-national and local level. Looking at the HoB official
documents, reforming legal and policy frameworks that regulate financing aspects of
conservation and sustainable management appear to be a crucial aspects that needs to be
strengthened. Proponents of the HoB initiative from different levels may want to come up
with a concrete proposal, especially if they want to have a similar type of financial
arrangement like the one in the Amazon.
In general, the development of positive incentives (not only financial) for rewarding
performance should be used as a key tool to strengthen REDD+ and eventually achieve a
healthy/balanced landscape. The Forever Sabah Initiative, for example, by encouraging and
promoting some first wave projects – covering community development, forest protection
and renewable energy development – can contribute not only to REDD+ achievement but
also green economic development. An immediate challenge, in the context of the HoB, is to
transform these projects into a more programmatic development platform so that they will be
seen as norms rather than anomaly. As a result, these wave projects cane be replicated or
magnified in other areas of the HoB.
The final step required in REDD+ development for the HoB is the distribution aspect of
finance received through REDD+. This is arguably the most difficult challenge for any
governments and proponents of REDD+. It is seldom achievable to have a just, fair and
equitable benefit sharing mechanism. For many REDD+ development activities, this step
could ―make‖ or ―break‖ REDD+ development and implementation.
In the context of the HoB, and based on official HoB documents, it seems that this aspect is
the most critical one that needs to be urgently developed. From the first to the fourth
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program, the HoB Strategic Plan of Actions document has yet to implicitly mention this
aspect. The Financing the Heart of Borneo document only briefly mentions a diverse
portfolio of equitable financing when it comes to the HoB implementation (Government of
Brunei et al. 2010, p. 4).
Hence, to have well supported REDD+ in the HoB, the initiative needs to work more on the
aspect of equitable benefit distribution mechanism. This work is also relevant if linked with
REDD+ safeguards, particularly which recognise the contribution and rights of local and
indigenous people. To achieve an equitable distribution mechanism is challenging. First and
foremost, proponents of REDD+ in the HoB are required to clarify legal certainty of forestcarbon ownership, among others, by clarifying land tenureship or which entities that
traditionally have access to forest resources. If this can be done, effective REDD+
development and preferable outcomes are attainable.
To establish an equitable benefit distribution mechanism not only needs full and
comprehensive engagement with indigenous people but also others, including rubber and
palm oil farmers. In fact, if areas of managed estate crops or village forests have been
identified and responsible groups or persons have been involved, a small part of REDD+ fund
can be used to help small farmers or foresters to develop their site plan so that they will
recognise areas having high conservation values and the remaining areas which can be
developed further. With this, REDD+ incentives are effectively and justly disbursed and local
and indigenous communities may not see REDD+ or conservation activities as burden to their
local economies.
Conclusion and further discussion
REDD+ development at the global level and in key tropical countries provides good lessonslearnt in terms of challenges and opportunities to Indonesia, Malaysia and Brunei which
harbor the Heart of Borneo. Governments in these countries and other key stakeholders can
learn from REDD+ initiatives at the global level, in other key tropical countries and within
their countries. This learning exercise is expected to help the HoB to advancing its REDD+
agenda, as part of the HoB initiative and green economic development of the three countries.
Specifically, lessons-learnt at the global level and from different countries, offers ample ideas
for the HoB initiative to refine and revisit the scopes, scales and aims of REDD+ as well as
further understanding on the feasibility, challenges and future opportunities in utilizing
REDD+ to support forest and land use management in important ecosystems such as the
HoB. In the context of scope, the HoB may want to prioritise key activities that combine
REDD+ platform and program priorities as stipulated in its Strategic Plan of Actions. These
could include avoiding deforestation and forest degradation as well as promoting sustainable
management of forest and conservation.
When it comes to developing RL/REL and MRV system, the HoB can offer ASEAN and
countries in the region a crucial platform to achieve rigorous regional carbon accounting and
monitoring system, within different layers and types of administrative governments. The HoB
can work together with SEAMEO SEARCA and relevant bodies at ASEAN to realise this. If
this can be the case, ASEAN can be one step closer to show a good model of addressing
cross-national leakages.
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It is imperative for this MRV system to run smoothly if governments of the HoB (and to
some extent at ASEAN level) agree to have coherent policy development and institutional
arrangement on REDD+. ASEAN already has a regional common position on REDD+.
Without synergy in terms of policy and institutions, it would be challenging for countries in
the HoB and ASEAN to have an effective and credible REDD+ development.
Such technical and policy actions, however, can only be developed if financial support and
arrangement are adequate and sufficient. The HoB initiative can learn from the Amazon Fund
in this regard. The HoB has identified sources of finance needed to support sustainable
development activities in the region. Further work needs to be carried out particularly to
convince the three countries‘ governments to seriously set up a financing mechanism which
may be similar to the one established in the Amazon. The HoB can also request for a specific
window in REDD+ fund channelled to Indonesia and Malaysia from key donors and
proactively engage the private to invest in sustainable development activities in the region.
In brief, countries in Southeast Asia region and the HoB initiative can benefit from REDD+
development, provide that key elements of REDD+ are developed in a credible way. REDD+
can also play an important role in advancing the HoB agenda, particular green economic
development. Governments and key stakeholders in the HoB, however, need to strengthen
their collaboration if they want to mitigate challenges related to REDD+ development and
achieving the HoB goals.
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SESSION II: SPEAKER 3

UNDERSTANDING WHERE TO INVEST CONSERVATION EFFORTS: SPATIAL
PLANNING FOR CONSERVATION EFFECTIVENESS AND SUSTAINABLE
DEVELOPMENT IN SABAH
Nicola K. Abram1,2,3*, Isabelle Lackman2, Lucy Peter4,5, Benoit Goossens4,5,6, Harjinder
Kler2, Laurentius Ambu5, Robert Ong7, Marc Ancrenaz2,8,9
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Presented by
Nicola Karen Abram
Ms. Abram has undertaken various roles in conservation and
ecology research in different countries ranging from Borneo,
Sumatra, Madagascar, South Africa and the Caribbean. Over
the last few years, she has developed a complementary set of
spatial analytical skills in spatial ecology and conservation
planning. Aside from that, she is working on the economical
aspects of relating spatial data to viability of landscapes for
alternative finance mechanisms, such as REDD+.

Abstract
Strategic spatial planning can minimise land use conflicts between stakeholder groups,
promote conservation effectiveness and sustainable development through considering
opportunities and constraints within landscapes. In this talk we discuss a fine scale land use
planning study within an oil palm dominated landscape in Sabah. In this study we highlight
insights into this dynamic system and discuss the economic viability of converting forest to
oil palm compared to alternative finance mechanisms such as REDD+ and RSPO.
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Extended Abstract

INTRODUCTION
The State of Sabah in Malaysian Borneo is in a transitional phase with economic targets
driving rapid development to elevate the State to high-income status by 2020 (IDS 2007).
Such large-scale development will undoubtedly bring much economic benefit to the emerging
economy of Sabah. However, development will come at a significant cost to the States
tropical forests, that contain some of the highest levels of species endemism and biologically
diverse forests (Whitten et al. 2012). Such depletion of these systems may jeopardize
biodiversity and the various ecosystem services forests provision. Development will come
through various means, however will be led by agricultural expansion, especially from oil
palm, at micro- and marco-scales, impacting the viability of certain habitats, wildlife
populations and rural communities. In this paper we considered spatial planning at two spatial
scales, fine scale planning within the Lower Kinabatangan and broader planning throughout
the State undertaken with WWF-Malaysia.
Sabah‘s oil palm belt is located eastern State encompassing the low-lying fertile
Kinabatangan floodplain. The Kinabatangan floodplain is renowned for its biodiversity rich
tropical forests, and populations of endemic species such as the Bornean orangutan (Pongo
pygmaeus morio), and proboscis monkey (Nasalis larvatus) (Ancrenaz et al. 2004; Estes et al.
2012; Stark 2009). Yet, despite its rich biodiversity the forests are heavily degraded and
expansive conversion in the region has caused severe forest loss, fragmentation and patch
isolation, jeopardising wildlife populations and critical ecosystem function and ecosystem
services. This research aimed to understand where and how to invest conservation efforts for
forest connectivity and conservation in this perceived high opportunity cost landscape (study
region spanning 520,269 ha). Fine-scale, spatially explicit analyses were employed to better
understand the natural and agronomic (oil palm) landscape, and to identify where
opportunities may lie for conserving the Kinabatangan ecosystem. Moreover, economic
modelling was undertaken to assess the financial viability of conservation-based finance
mechanisms for Reducing Emissions from Deforestation and forest Degradation (REDD+),
and Roundtable on Sustainable Palm Oil (RSPO).

METHODS
Fine-scale planning in the Kinabatangan
The fine scale study for the Kinabatangan used 1996 (Landsat), 2005 (Landsat), and 2010-11
(SPOT5) satellite imagery to digitise forest extent using ArcGIS 10.0. From the 2010-11
images the oil palm landscape was digitised into age and productivity classes, these were reclassified into four classes including: full stand areas (i.e., high yield areas at 100% palm
capacity that equate to 136 palms per hectare); underproductive at 75% (i.e., at the 75% palm
capacity); underproductive at 50% (i.e., at the 50% palm capacity); underproductive at ≤25%
(i.e., at the ≤25% 75% palm capacity). Forest type mapping and carbon class mapping was
undertaken using ground truth data and eCognition Developer 8.7 using Landsat 2009 and
SPOT5 2010-11 images, as well as calculated indices and transformations. These data were
re-classified to predict suitability for oil palm (i.e., for those forests that experienced
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inundation). The Net Present Value (NPV) for each oil palm class was calculated using
mostly 2011 data, largely obtained from the region (sourced from C H Williams Talhar &
Wong). Additionally, NPV models for Reducing Emissions from Deforestation and forest
Degradation (REDD+) and Roundtable on Sustainable Palm Oil (RSPO) were developed to
assess the financial viability of these mechanisms to offset forest conversion to oil palm.
Species habitat suitability models were also generated for 13 threatened mammal species
using MaxEnt modelling. We obtained and used cadastral maps to understand the extent of
forested area under State land and alienated (allocated) lands for oil palm.

RESULTS & DISCUSSION
Fine scale land use planning in the Kinabatangan
In 1996 forest cover was far more expansive than today within the Lower Kinabatangan, with
good connectivity both north and south of the river (Figure 1(A)). In 2005 approximately
36,000 ha of unprotected forest outside the gazetted Lower Kinabatangan Wildlife Sanctuary
(LKWS) and Forest Reserves (i.e., the Protected Area) remained. Using 2010/11 satellite data
30,173 ha (Figure 1(B)) of remaining unprotected forest existed outside of the protected areas
with approximately 4,500 ha being severely degraded/shrub areas. For the 2010-11 images,
extensive areas were identified as highly suitable for oil palm. However, floodplain
landscapes are heterogeneous in their suitability for this crop due to inundation events.
Approximately 20% of the oil palm landscape was classified as underproductive. Of this
extent, 6% (circa 15,800 ha) of oil palm cultivations were calculated to be commercially
redundant i.e., having negative Net Present Value (NPV) due to palm mortality from flood
inundation. These commercially redundant areas would likely have been threatened riparian
or flooded forest types, essential for biodiversity. Of the unprotected forest, 64% was
allocated for future oil palm agriculture. For the unprotected forests in the Kinabatangan,
54% however, were identified as unsuitable areas for oil palm. If conversion occurs over
16,000 ha would likely become commercially redundant, meaning over 32,000 ha of the
Kinabatangan floodplain forest would have been converted for little or no financial gain, yet
with significant cost to the ecosystem.
The unprotected forests also demonstrated high conservation value for threatened IUCN Red
List mammal species with almost all of the unprotected forest being suitable habitat for ≥1
threatened modelled species, despite being degraded (McMorrow & Talip 2001; Sabah
Forestry Department 2007). Carbon stock in the unprotected forests was sizable at over 4.5
million metric tons of carbon (t C), and over two thirds allocated for conversion to oil palm.
Additionally, conservation-based finance mechanisms were viable within this floodplain
system. REDD+ financially outcompeted conventional oil palm in high palm-capacity (yield)
areas with mid-carbon prices, and in low palm-capacity areas with low carbon prices. Oil
palm certified under RSPO outcompeted conventional oil palm across all models.
Understanding landscape level constraints for oil palm in floodplain systems and transferring
this information into policy and practice is essential to ensuring informed land usage in these
seemingly high opportunity cost landscapes. Moreover, understanding constraints may
provide conservation opportunities in high conservation value systems such as the
Kinabatangan. For Sabah, ambitious national and state economic targets to become high
income status by 2020 whilst conserving forests and biodiversity are challenging feats. This
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research suggests that emerging finance mechanisms may potentially provide larger financial
opportunities for landholders to retain forests than if converted to oil palm. However, Sabah‘s
current land-use policies prohibit forest retention on private land (Sabah Land Ordinance
ver2010) presenting a major obstacle for landholders to buy-into these mechanisms, and
policy reform is needed. Nevertheless, even with reformed land use policies longer-term
conservation solutions (than shorter term finance mechanisms) will be needed to ensure
wildlife viability and persistence of the Kinabatangan ecosystem.

(A)

(B)

Figure 1. (A) Map of the Lower Kinabatangan study region showing the extent of the forest
in 1996 (using digitised Landsat TM images), within the study area (red outline) and the 2005
overlaid protected area network. (B) Map of the 2010-11 (using SPOT5 images) forest extent
with the protected areas, within the study area.

CONCLUSIONS
As with other States within Malaysia, Sabah is in a transitional phase with economic targets
driving rapid development to elevate the State to high-income status by 2020 (IDS 2007).
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The Sabah Development Corridor (SDC) is the State‘s economic blueprint (2008-2025)
designed to quadruple Sabah‘s Gross Domestic Product by 2025. Such large-scale
development will bring economic benefit to Sabah, with the oil palm industry taking a
leading role in achieving the desired economic growth goals (Sabah State Government 2012).
However, development will come at a significant cost to Sabah‘s natural resources and Sabah
should proceed carefully in order to attain its economic targets whilst concurrently
conserving its natural heritage. Spatial planning can facilitate wise land usage to synergize
economic growth with conservation agendas, thereby promoting aspects of sustainable
development and evolving ‗green economies‘.

REFERENCES
Ancrenaz, M., B. Goossens, O. Gimenez, A. Sawang, and I. Lackman-Ancrenaz. 2004.
Determination of ape distribution and population size using ground and aerial
surveys: a case study with orang-utans in lower Kinabatangan, Sabah, Malaysia.
Animal Conservation 7:375-385.
Estes, J., N. G. Othman, S. Ismail, M. Ancrenaz, B. Goossens, L. N. Ambu, A. B. Estes, and
P. A. Palmiotto. 2012. Quantity and Configuration of Available Elephant Habitat and
Related Conservation Concerns in the Lower Kinabatangan Floodplain of Sabah,
Malaysia. PLoS ONE 7:e44601.
IDS. 2007. Sabah Development Corridor, Socio-Economic Blueprint 2008-2025, Harnessing
Unity in Diversity for Wealth Creation and Social Wellbeing. Institute for
Development Studies, Sabah, Kota Kinabalu, Sabah.
McMorrow, J., and M. A. Talip. 2001. Decline of forest area in Sabah, Malaysia:
Relationship to state policies, land code and land capability. Global Environmental
Change 11:217-230.
Sabah Forestry Department. 2007. Vegetation Assessment and Classification for Lower
Kinabatangan. Sabah Forestry Department & WWF, Kota Kinabalu.
Sabah Land Ordinance. ver2010. State of Sabah Land Ordinance (Sabah Cap.68). Land
Ordinance.
Sabah State Government. 2012. Sabah Biodiversity Strategy 2010-2022: Biodiversity is our
shared heritage; it must also be our shared responsibility, Kota Kinabalu.
Stark, D. J. 2009. Proboscis monkey (Nasalis larvatus) Population Viability Analysis:
Reassessment and management for wild populations in Borneo. Oxford Brookes
University.
Whitten, S. M., A. Reeson, J. Windle, and J. Rolfe. 2012. Designing conservation tenders to
support landholder participation: A framework and case study assessment. Ecosystem
Services.

99

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

Slide Presentation

100

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

101

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

102

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

103

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

104

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

105

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

106

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

107

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

SESSION II: SPEAKER 4

A ROLE FOR NGOS IN HELPING THE GOVERNMENTS TO DELIVER
THE HOB VISION

Dr. Thomas Miles Maddox
WWF Heart of Borneo Global Initiative, Indonesia

Dr. Maddox is a principled but pragmatic environmental manager
with top class qualifications in environmental science and business
management, and 12 years‘ experience of international project
management and business environmental sustainability. Currently,
he is the leader of WWF HoBGI since Jan 2013, who is responsible
for all aspects of the GI, from strategy to fundraising to
coordination with network partners and management of government
relationships.

Abstract
This presentation outlined the history of the trilateral Heart of Borneo Initiative and
highlighted the scale of the challenge it presents, with the range of successes achieved more
than balanced by the range of challenges that remain. For significant progress to be made it
argued that the scale of the challenge must be recognised; that success in the Heart of Borneo
means far more than another forest protection programme but that it actually entails a
fundamental system change impacting government, business and civil society and requiring a
complete re-think of how natural resources are worked to generate financial capital and
human well being. It was argued that such a change is beyond the capability of any one
ministry, government or organisation. Whilst government leadership is important for pushing
the work forward, coordinated support of other aspects of society will be vital for success.
WWF‘s work in the HoB was given as one example of an NGO‘s contribution to the vision,
but it also recognised that such WWF‘s contributions need to be far better coordinated both
internally and externally. The presentation ended with a recognition of the need for NGOs in
general to improve coordination and support in the HoB and emphasised WWF‘s readiness to
do so.
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The history and importance of the Heart of Borneo Initiative
Borneo is a global environmental jewel. Estimated to hold at least 5% of global biodiversity
(despite representing less than 1% of the Earth‘s surface) Borneo‘s natural capital includes
some of the world‘s largest forests, greatest watersheds and river systems, most fertile soils
and most charismatic species. This natural capital generates numerous goods, services and
other benefit flows, not only to the 11 million Bornean people, but also to the region and the
world (Paddenburg, Bassi, Buter, Cosslett, & Dean, 2012).
Much of this natural value lies in ‗The Heart of Borneo‘, the vast swathe of 22 million ha of
predominantly natural forest that covers the upper central third of the island including the
territory of Indonesia, Malaysia and Brunei. In 2007 the value of this region was recognised
in the trilateral Heart of Borneo Initiative following a joint declaration from the three
governments which recognised the value of their shared forest ecosystems and committed to
cooperate to achieve a vision of forest conservation for the benefit of human well being now
and into the future.
The successes and challenges experienced by the HoBI
In many ways the Initiative represents a significant achievement for environmental
conservation in South East Asia. The act of three governments coming together over a shared
environmental concern was in itself a significant milestone, and one that was reiterated by all
three governments with the Brunei Dar Es Salaam Declaration in 2013. Under this umbrella a
number of important steps have also been taken at the national level. In Indonesia legislation
has been passed to define the Heart of Borneo region an Area of National Strategic
Importance (KSN) specifically for the value of its ecosystems. In Malaysia the Heart of
Borneo has been specifically recognised in the national development plan and budgets. And
in Brunei more than half of the country has been decreed to be part of the Heart of Borneo,
with the Crown Prince acting as patron.
Despite these significant achievements, much, much more is needed before the vision
outlined in 2007 can be realised. Recent data from WWF show that deforestation rates in the
Heart of Borneo, whilst lower than the island as a whole (1.9% vs. 3.2%/annum) still
represent significant losses of 2 million hectares since the Declaration was signed (WWF,
n.d.). These losses appear to be driven to a large degree by planned conversion of natural
forest to plantation production. Some losses were expected of course; the HoB vision is for a
balance between sustainable economic development and forest conservation. Soon after the
Declaration a group of experts set realistic targets for reducing forest losses (WWF, 2012b).
At current rates of loss, the Initiative is far off-target for several key forest types including
lowland, peat swamp and freshwater swamp forest.
The HoBI as a reflection of a global problem
To some extent, the HoB story is a reflection of the global story. The WWF Living Planet
Report describes a world where two worrying trends are occurring (WWF, 2012a). The first
is that biocapacity (the capacity of natural systems to generate product we want and need
such as food, fibres or water) is falling as we impact natural ecosystems. A third of all
ecosystems now damaged or degraded and we have exceeded the safe operating space for at
least three of nine planetary environmental systems (Millenium Ecosystem Assessment,
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2005; Rockström et al., 2009). The second is that consumption is steadily rising. Pre-1970 the
average consumption rate of natural resources was still within the capacity that was being
produced on Earth. Now we are consuming resources at a rate that would need three planets
to support (WWF, 2012a). Most people know that spending faster than you earn is feasible in
the short term, if you have the capital, but unsustainable in the long term. In environmental
terms we are spending three times faster than we are earning whilst simultaneously giving our
capital away.

Figure 8 - Declining global biocapacity and increasing global consumption, WWF, 2012

The scale of the HoBI challenge
These problems highlight the scale of the challenge ahead for the Heart of Borneo. The vision
to which the three member countries committed to in 2007, and recommitted to in 2012
sounds simple enough:
―With one conservation vision and a view to promote people’s welfare, we will cooperate in
ensuring the effective management of forest resources and conservation of a network of
protected areas, productive forests and other sustainable land uses‖
But to achieve such a vision is no simple conservation project. Somehow the impacts of
global over-consumption and under-capacity that drive local patterns need to be addressed.
Conserving the environment whilst benefiting people‘s welfare on a sustainable basis across
such a vast area will not be achieved by simply adjusting protected area extent or
management, by saving a species or an ecosystem, by a new environmental law or education
programme. Change at this scale requires fundamental system change: changes in the
political, legal, financial, behavioural and philosophical structures that underpin the area. It
requires the participation of local, regional and international stakeholders, of political,
business and civil society actors, of Ministries of Environment and Forestry, as well as
Finance and Economics. Understanding of how system change happens is still basic, but it is
clear that it happens both at the macro landscape level (increasing receptivity to change) and
the micro landscape level (with the introduction of new technologies, ideas, problems or
events) and that it needs to impact a range of elements from policy to infrastructure to
investment. Turning the Heart of Borneo from being the next natural resource to convert into
short term cash into the first example of a natural resource that is worked sustainably for the
benefit of local people is going to be a massive challenge.
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Figure 9 - A graphic representation of the interplay of factors required to change one system to another.
Adapted from Geels & Schot, 2007

The role of NGOs and the case of WWF
When the scale of the Heart of Borneo is realised, it should be clear this is no conservation
project that can be achieved by any one ministry or government, any forward thinking
company or environmental organisation. Success is going to require cooperation on all fronts.
Government leadership will be essential for success, but the scale, ambition and the lack of
clear precedents mean they will require every bit of help they can get. Non Governmental
Organisations (NGOs) are in a position to deliver some of this help, be it from access to
technical and financial assistance to advocacy and global reach.
The Worldwide Fund for Nature (WWF) has been active in Borneo for several decades. With
offices in both Indonesia and Malaysia it played an important role in campaigning for the
2007 Declaration. After the Declaration WWF formally recognised Borneo as one of its 35
global priority places and six of its constituent species as global priority species (WWF,
2008). ‗Priority‘ classification was important because it defined where the majority of WWF
funds could be spent. At the same time, WWF‘s commitment to Borneo was demonstrated
through the establishment of the Heart of Borneo Network Initiative (later renamed Global
Initiative), an umbrella concept aimed at harnessing network resources and focusing them on
regional issues through local implementing offices.
WWF now invests several million dollars every year into the Heart of Borneo. Previously
channelled through a number of projects on the ground these resources are now in the process
of being consolidated under a single strategy for WWF in Borneo as part of a global reform
of the way WWF approaches conservation. With an ultimate vision being to help the three
governments deliver their HoB vision, WWF‘s mission in Borneo is to ‗promote the
biodiversity of the Heart of Borneo as a natural asset that generates ecosystem services with
immense value to people that must be conserved as part of a smart, green economic approach
to sustainable development across Borneo‘. This strategy is implemented through a focus on
four fundamental pillars, representing a mixed ‗attack‘ and ‗defend‘ approach to change:
1. The transformation of policy frameworks to incorporate sustainable natural capital
management
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2. The transformation of business practices to incorporate sustainable natural capital
management
3. The empowerment of civil society groups within the HoB with respect to natural
resource management
4. The protection of WWF priority habitats and species

Figure 10 - WWF's conceptual approach to conservation balancing preservation with transformation
(WWF, ZSL, Global Footprint Network, & European Space Agency, 2012)

Whilst WWF is one of the larger civil society groups active in Borneo, and has a name
historically connected with the HoB Initiative, it is far from the only one. Numerous nongovernmental organisations are active in Indonesia, Malaysia and Brunei, some with express
commitments to the Heart of Borneo or its vision, others with missions that are highly
complementary. Are these organisations working cooperatively in a way that maximises
support to the government (or provides constructive criticism and monitoring)? Within WWF
we would be the first to admit that we are not. As a complicated global network of
independent members WWF has its own internal challenges of resource allocation and is
currently working to address these to maximise conservation impact. And as a larger
organisation we can also frequently be guilty of failing to fully appreciate the activities of
organisations that work in the same space to ensure we fill the niche most appropriate to our
capability and capacity.
This is an area where NGOs might be able to take a leaf out of the private sector‘s
experience. When allocating resources, a company might take a portfolio analysis of its
options, dividing its resources between projects that are high risk and profit with lower risk
options or between areas of core competency with areas for exploration and possible
112

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

expansion. Assuming NGOs have the same goal (for example the environmental conservation
of a region), a similar approach could be taken to optimally distribute resources. Such a
portfolio analysis would take into account each NGO‘s strengths and weaknesses compared
to its neighbours, the relative importance of the tasks at hand in terms of fulfilling its mission
and the relative ease with which they might be done. Viewed in this way it would be clear
that, in some cases, a given NGO should be competing aggressively with its neighbours for
resources who are less well positioned to be bringing change, where as in other cases the
most efficient strategy might be to completely divest from an area or issue and even hand
over resources to a neighbour who is better positioned.
Such a discussion of resource allocation and organisational focus is sorely lacking in Borneo,
as it is in many other environmental initiatives. Of course the portfolio analysis is highly
simplistic and ignores funding restrictions, desires for personal job security, pride and a range
of other issues will all cloud the picture. However, that should not mean that NGOs should
not come together more to at least improve on the way they each contribute to the larger
picture. The scale of the challenge we face, if nothing else, should be reason enough. Some
encouraging cross-NGO coordination is already happening in Sabah. Can we expand this
across the region of interest?

Figure 11 - Taking a portfolio analysis approach to NGO strategy. Adapted from McMillan, 1983

The future in the Heart of Borneo
Borneo represents a huge opportunity. Elsewhere, mankind has relentlessly followed the take,
make and throw away approach to turning natural capital into financial capital. When
resources were plentiful, there was little incentive to follow any other method, but as we
reach and surpass the environmental limits of our planet, a new approach to wealth creation
and well-being development is required. Many talk about the need for sustainable
development and green economies, but few are brave enough, or knowledgeable enough to
try. Those that succeed will be the pioneers for the way that all economies will be run in the
future, and the earlier they jump, the more benefits they are likely to reap. In Borneo there is
still time to be such a pioneer and model, but it will require governments, business and civil
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society to work together at unprecedented levels. WWF recognises that it needs to improve
the way it contributes to the HoB vision and it is ready to hear from others how it can better
achieve this.
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SESSION II: SPEAKER 5

SABAH, BORNEO AND THE WILDLIFE TRADE: FINDING REGIONAL
SOLUTIONS TO A COMMON PROBLEM

Claire A. Beastall
TRAFFIC Southeast Asia (TSEA)

Graduated with a BSc in Applied Zoology with Agriculture (Hons)
from Reading University, UK, and a MSc in Captive Vertebrate
Management from Charles Sturt University in Australia, Ms
Beastall is currently a coordinator for training and capacity
building in TSEA since 2008.

Abstract
The biodiversity of Borneo has traditionally attracted attention from traders throughout the
region and beyond. This paper compiles evidence that high levels of illegal trade in wildlife
from Sabah and across Borneo is occurring in the present day. A wide range of species are
being illegally traded throughout the island, including the Sun Bear Helarctos malayanus,
Sunda Pangolin Manis javanica, Helmeted Hornbill Rhinoplax vigil and a range of other
species used for food, medicine and as decoration.
It is clear that the illegal trade in Borneo‘s wildlife involves hunters and traders from all three
countries and further afield; with traded items often transported across both national and
international borders. It will take the effort and cooperation of all three governments and all
relevant enforcement agencies if this illicit trade is to be halted.
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Introduction
The uniqueness of Borneo‘s biodiversity is well known. This wealth of natural riches has
attracted traders over centuries, some of the earliest of which came from China. Traditional
Chinese trade routes included the coast of Borneo, Java, the Sulu islands, Sulawesi and
Sumatra from which spices, timber, rattan, ivory, bees wax, shark fin, rhinoceros horn and
hide, tortoise shells and gold dust were traded (Mok, 2004). Chinese manuscripts indicate
that camphor, bird‘s nests, tortoise shells, hornbill ivory and rhinoceros horn were offered as
tribute and traded from Borneo to China (from Broek, 1962).
This paper will provide evidence of the continued supply of wildlife products from Sabah and
Borneo in general, focusing largely on the area covered by the Heart of Borneo (HoB)
Initiative. The HoB covers 22 million hectares, including some of the most biologically
diverse habitats on earth. Surveys and research undertaken by TRAFFIC and others over the
past few years in Borneo indicate that the trade in local species continues, some of which
involves the same species historically traded from the island to China. Many of these species
are now seriously threatened by this trade, warranting an immediate increase in conservation
actions and enforcement efforts.
Bears:
The use of bear parts and derivatives in traditional medicine throughout Asia is widely
practiced. Only one of the world‘s eight bear species is native to Borneo; the Sun Bear
Helarctos malayanus, which is found in all three countries that share the island (Fredriksson
et al., 2008). The subspecies H. m. euryspilus is endemic to the island of Borneo
(Fredriksson et al., 2008). The Sun Bear is the smallest of the world‘s bears and has been
listed in Appendix I of the Convention of International Trade in Endangered Species of Wild
Fauna and Flora (CITES) since 1979. The Sun Bear has been assessed as vulnerable by the
IUCN Red List with wild populations across its range suspected to have declined by more
than 30% over the past 30 years from deforestation and commercial hunting (Fredriksson et
al., 2008). Although the killing of Sun Bears is illegal in all range states, hunting remains a
significant threat to the species. The species is afforded full protection in all countries and
states in Borneo; with the exception of Sarawak where the State‘s Wildlife Protection
Ordinance, 1998 lists the species as protected rather than totally protected. TRAFFIC has
called for a change in their status in Sarawak to ensure that Sun Bears receive equal
protection across the island.
In 2010, TRAFFIC undertook a survey of 13 countries and territories in East and Southeast
Asia to determine the number of traditional medicine shops selling bear bile products (Foley
et al., 2011). Of the 212 shops visited in Malaysia, 58% were found to be selling bear bile
products, over a quarter of which were products said to have originated in Malaysia. Eight of
the 21 shops visited in Kota Kinabalu, Sabah had bear bile products on sale. Five were
found to be selling bear bile pills, mostly allegedly from Selangor, Peninsular Malaysia.
Fifteen gall bladders claimed to be bear were found in three shops, all of which were said to
be of local origin. Similar surveys conducted in Sarawak involved 54 shops, 15 of which
were found to be selling bear bile products.
In 2012, 360 traditional medicine shops were surveyed across Malaysia and 46% were found
to be selling bear bile products which included 347 gall bladders claimed to be those of bears
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(Lee and Burgess, in prep). Sixty percent of the products were claimed to originate from
locally sourced animals. Of 24 shops surveyed in Sabah, bear bile products were found in 10
shops and 24 gall bladders were seen. In Sarawak, 48 shops were included in the survey, 17
had bear bile products, including 94 gall bladders. Almost all of the traders in East Malaysia
(i.e 90%) claimed that they only sold gall bladders from Malaysian bears.
Pangolins:
A single species of pangolin, the Sunda Pangolin Manis javanica is native to Borneo and is
found in all three HoB countries. In 2008, the species was assessed as Endangered in the
IUCN Red List of Threatened Species, however a more recent assessment undertaken in June
2013, but yet to be published, highlights that the Sunda Pangolin is more threatened now than
ever and therefore the status of the species is currently being reassessed. Pangolins are traded
as meat, traditional medicine and for leather, but the trade for the latter has decreased in
recent years. All Asian pangolin species are listed in Appendix II of CITES, however there
has been ban on all international trade since 2000 (CITES, undated). All pangolins currently
in trade are wild sourced and it is widely accepted that it is not feasible to supply sufficient
quantities to meet the demand through commercial captive breeding (Compton and Shepherd,
2009).
Pangolins are the most commonly encountered mammals in wildlife seizures throughout Asia
(Shepherd et al., 2007). Although Harrison and Loh (1965) reported that large pangolin
shipments were leaving Borneo in the mid-1900s, just over ten years ago, the most common
trade routes used in Southeast Asia appeared to involve collection from numerous locations
including Sumatra, Peninsular Malaysia, Thailand, Lao PDR, Cambodia and Viet Nam for
shipping to the main user markets in China and Viet Nam. Population declines have been
reported from many locations across the region in the intervening years and it is now thought
that collectors are increasingly focusing their efforts on pangolin populations in Borneo.
In 2010, TRAFFIC conducted a preliminary assessment of the pangolin trade in Sabah
(Pantel and Anak Awang, 2010). Around the same time that this research was being
undertaken, the Sabah Wildlife Department raided a warehouse which had been used by a
group of illegal pangolin traders. Although no traders were arrested at the time of the raid, a
number of logbooks were found. The Department generously allowed TRAFFIC to analyse
the information within this which showed that in just 13 months over a 21 month period in
which the warehouse was being used, at least 22,200 pangolins were traded by that syndicate.
As part of the same research, interviews were carried out with a number of pangolin hunters.
The problems faced by enforcement agencies in combating the trade can be easily imagined
by the comment made by one hunter who stated that it was difficult for him to stop pangolin
hunting when prices are so high. The study concluded that the trade is well established in
Sabah with highly-developed organized syndicates which are linked to international trade
networks.
Marine Turtles:
All marine turtles are listed in Appendix I of CITES. With their migratory habits and
extremely wide distribution, the protection of the nesting beaches is paramount to their
continued survival. Of the species found in Southeast Asia, the IUCN considers the
Hawksbill Turtle Eretmochelys imbricata to be Critically Endangered, the Loggerhead
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Caretta caretta and the Green Turtle Chelonia mydas Endangered, the Leatherback
Dermochelys coriacea and the Olive Ridley Lepidochelys olivacea Vulnerable and the
Flatback Turtle Natator depressa as Data Deficient (IUCN, 2013).
The trade in marine turtle eggs for food and for tonic purposes is traditional in many places.
The legislative environment relating to these species in Malaysia is extremely complex, with
protection and trade in marine turtles considered to fall under State, rather than Federal
legislation. As a consequence, Malaysia has more than 30 different legal statutes concerning
these species. The collection and trade of marine turtles and their parts and derivatives is
forbidden in both Sabah and Sarawak. Trade is permitted in most Peninsular Malaysian
states including Terengganu, Pahang, Penang and Melaka. It is likely that many of the eggs
currently on sale in Terengganu were sourced outside the State (Hong et al., 2009). Whilst
some of these are believed to have been harvested in Sabah, others are thought to have
originated in the Philippines since the authorities there have seized thousands of eggs from
Malaysian smugglers in Palawan (Rappler.com, 2013).
Over the past nine years around 20,000 marine turtle eggs have been seized from the illegal
trade in Malaysia, with 65% of which were seized in Sabah (Anon, 2013). . Seizures have
been reported in Sarawak of eggs from Kalimantan and in Brunei of eggs coming from Sabah
(TRAFFIC, 2012, Anon, 2008).
Wild Meat:
The consumption of meat from wild animals is a practice found throughout much of
Southeast Asia. In some instances this involves animals bred in captivity for that purpose,
but in many cases this concerns animals hunted directly from the wild. Many of the species
sold in wild meat restaurants are afforded legal protection, meaning that a proportion of wild
meat consumption is illegal. In some parts of Southeast Asia, such as Malaysia, indigenous
groups are afforded special dispensation where hunting and consumption of some species
may be conducted for personal use, but not for commercial trade.
In Borneo, wild species known to be consumed include muntjac Muntjac spp., Sambar Deer
Cervus unicolor, Sunda Bearded Pig Sus barbatus, Sun Bear, monitor lizards Varanus spp.
and a variety of tortoise and fresh water turtle species.
A TRAFFIC survey conducted in Malaysia in 2012 visited shops and markets throughout the
majority of the country. The number of shops selling wild meat varied from State to State,
but the largest numbers of shops found were in East Malaysia. In Sabah and Sarawak, 83 and
88 shops respectively were found to be selling wild meat involving Sun Bear, Sunda
Pangolin, Bearded Pig, Flying Fox Pteropus spp., civets Viverridae spp. and others (Caillabet
et al., in prep).
Hornbill Ivory:
Ivory from the Helmeted Hornbill Rhinoplax vigil is one of the trade items historically
supplied from Borneo to China at least as early as the Ming Dynasty (1368 to 1644) (Shuyler,
1950). The Helmeted Hornbill is found in Brunei, Indonesia, Malaysia, Myanmar and
Thailand and is listed in Appendix I of CITES. It has been assessed as Near Threatened by
the IUCN (IUCN, 2012). Although ivories are produced from a number of mammal species,
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the Helmeted Hornbill is the only bird species from which ―ivory‖ is taken. The casque of
the bird is highly prized, particularly in China, but both the casque and the entire skull may
be used. Intricate carvings of Helmeted Hornbill casques can command particularly high
prices. The main market for the species has historically been China and for domestic use in
Borneo where carved Helmeted Hornbill casques were once used for earrings and other
decorative items.
Although the carving and trade of hornbill ivory was at one time conducted in Peninsular
Malaysia, Myanmar, Sumatra and Thailand; by 1950, Shuyler noted a decline in interest for
hornbill ivory and reported that it was only in Borneo that the practice of carving remained.
The 2012 IUCN assessment for the species noted that habitat loss appears to be the major
threat to the species as capture rates seemed to be low due to their shy nature after centuries
of local hunting. Recent seizure reports suggest a resurgence of the hunting and trade in this
species in Borneo, with over 1,400 casques and beaks found in Indonesia and China.
Although there is currently no evidence to indicate that hunting of the species is occurring in
Sabah, it is possible that cross border trade is occurring.
Other examples:
Gaharu: The fragrant, resinous heartwood found mainly in trees of Aquilaria spp. is highly
valued and has long been traded from Borneo. Gaharu is found only in infected trees and
there are numerous examples of poaching from across Borneo. The artificial infection of
Aquilaria trees is being used to produce a more regular supply of this valuable commodity,
but poachers still operate in many places across the island, often harvesting gaharu from
within National Parks and other protected areas. Collectors from a variety of countries have
been arrested and prosecuted (eg. Anon, 2010 and Sadikin, 2010). Seizures have been made
from markets and directly from collectors. Aquilaria spp. are listed in Appendix II of CITES.
The majority of the examples given above represent species which are found in a number of
locations; but illegal traders also focus their activities on endemic species found only in
Borneo.
Bornean Orangutan: The Bornean Orangutan Pongo pygmaeus is one of the main draws for
tourists who come to Borneo to experience the unique wildlife of the island. The species is
listed in Appendix I of CITES and assessed as Endangered (IUCN, 2008). Sadly their
popularity has led to a thriving international trade, evidenced by the 2006 repatriation of 48
animals from Thailand after they were found at a safari park outside Bangkok. The theme
park had been using the animals as part of their orangutan show in which some were required
to perform mock kick boxing demonstrations for the public (Anon, 2006).
A TRAFFIC
report on the trade in apes from Kalimantan estimated that between 200 and 500 orangutans
from Indonesian Borneo end up in trade every year. Between 2000 and 2004 three orangutan
reintroduction programmes in Kalimantan took in 400 confiscated or donated animals. Many
of these were young animals, making it extremely likely that the mother was killed when they
were captured (Nijman, 2005).
Orchids: Borneo is well known for its plant diversity and it is thought that the island is home
to around 3,000 tree species and more than 1,700 different types of orchid Orchidaceae spp.
Many of Borneo‘s plants are found nowhere else and it is estimated that 34% of flowering
plants (around 5,000 species) are endemic (Anon, undated). The harvesting of orchids to
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satisfy the demand of specialist collectors from across the world is a major threat to this
unique biodiversity as some species have an extremely localized distribution meaning and
often occur in relatively small numbers. Examples of both small and large scale trade in
orchids have been reported from many locations (eg. Orrick, 1995 and McCarthy, 2006) and
wild collected orchids have been found on sale in markets in major cities and even directly
outside a number of national parks. All orchid species are listed at least in Appendix II of
CITES, but some species and species groups, including those mentioned in the two references
above; are listed in Appendix I.
Discussion:
The evidence is clear: the unique biodiversity of Borneo is attracting unwelcome attention
from illegal wildlife traders. Many of their activities involve the satisfaction of demand far
from the island. Numerous specimens and species are being illegally traded across national
borders within Borneo and further afield. Illegal wildlife traders are operating in all countries
and states across Borneo and a significant proportion of their contraband passes across state
or national borders. Such trade requires organization; with a network of actors from the
poachers working in the forest, to an array of middlemen and finally to the kingpin
controlling the activities from the top of the tree. The level of profit amassed by each of
these individuals will vary, but what is clear is that significant sums of money may change
hands along the way as smuggled wildlife makes its way from its forest home to the end
market.
These are transnational and organized crimes and as such require a coordinated and
transnational response. Whilst state and national enforcement agencies can act on
transgressions found within their borders, it will take action at a far greater level if the
activities of these criminals are to be stopped in Borneo.
TRAFFIC has conducted a number of training and awareness workshops under the Heart of
Borneo Initiative over the past few years. These have been held in Brunei, Sabah and
Sarawak and have involved participants from these locations and Indonesia. Participants at
TRAFFIC‘s Heart of Borneo workshops are always asked for their comments on how the
illegal wildlife trade in Borneo can be combatted.
The participants of the Judiciary Workshop on Wildlife Crime held in 2009 in Kota Kinabalu
were made up of judges and prosecutors. Their comments included:
 ―We need to build a network, it‘s a transnational crime; we cannot do this on our
own‖.
 ―We need to have contacts with other countries, stop the crime at the beginning, it is
our responsibility‖.
 ―We just need the enforcement agencies to work together‖.
The participants at the Customs Workshop held in Bandar Seri Begawan in 2010 had similar
observations:
 ―There is a lack of collaboration‖.
 ―We need more agreements and international co-operation on joint patrolling and
surveillance between and among bordering countries‖.
The message is simple; regional problems require regional solutions.
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TRAFFIC proposes that such a regional approach might be best achieved through the
following activities:
1. Raise awareness amongst high level officials of the escalating focus of poachers and
traders on Borneo and the need for a significant increase in enforcement efforts.
When high level officials and decision makers are not aware of the increasing threat
to Borneo‘s biodiversity, securing the commitments and funding necessary to make a
change is difficult.
2. Highlight emerging trends in the illegal trade which relate to Borneo. As seen in the
region‘s pangolin trade, the focus of illegal traders can shift as supplies are exhausted
in traditional sourcing areas. In the case of the pangolin trade this has led to a change
in poaching locations and trade routes from Sumatra, the Malay Peninsular and
Indochina to Borneo in an effort to meet the demand from China and Viet Nam.
3. Establish a formal HoB Wildlife Enforcement Forum linked to existing national and
regional enforcement networks. If the three HoB countries are to combat the threats
posed to Borneo‘s wildlife; sustained high level commitment is needed. The setting
up of a formal Forum would ensure that high level support can be translated to action
on the ground at local level. It should be noted that in order for this to be successful,
firm commitment on the part of all of the HoB countries is required. Additional
approaches might include increasing the activities and effectiveness of the existing
national and regional Wildlife Enforcement Networks (WENs) and increasing the
cooperation and collaboration between these.
4. Increase cooperation between the three HoB countries - allow for pre-emptive
planning against wildlife trade threats. In common with other trans-boundary
criminal activities such as the trade in drugs, smuggling of arms and migrants,
international cooperation and planning against illegal wildlife traders is vital. When
criminals break the law in one jurisdiction, this will make it harder for them to hide in
another as agencies on both sides of the border will be aware of their activities.
5. Put forward a joint strategy for monitoring trade and enforcing regulations and the
effective control of the illegal trade for adoption by the HoB governments. A
coordinated response requires planning. With borders which are often long and
remote, joint activities will ensure that better use is made of limited resources.
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Abstract
Land use change continues to be a major driver of biodiversity loss and carbon emissions
worldwide. Remote sensing technology is increasingly being used to assess changes in land
use, species distributions and carbon stocks. However, conventional satellite- and air-borne
sensors can be prohibitively costly and inaccessible for researchers in developing countries.
In 2012, Serge Wich and Lian Pin Koh co-founded a nonprofit, ConservationDrones.org
(http://ConservationDrones.org), to introduce UAV technology (unmanned aerial vehicles) to
our colleagues in the conservation community. Conservation drones are inexpensive and
autonomous UAVs equipped with cameras to record high quality video and photographic
images. Aerial photographs can be stitched together to produce near real-time geo-referenced
land use/cover maps of surveyed areas and even 3-dimensional forest models. Lian Pin Koh
will talk about the various applications of conservation drones for ecological and
conservation research.
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Introduction
Globally, biodiversity continues to decline. A disproportional amount occurs in the tropics
where the majority of global biodiversity is found. Unfortunately it is also in these areas
where wildlife poaching is most rampant and poses a serious threat to endangered species
such as rhinoceros, tigers and elephants. Since 2012, WWF Nepal and several other
conservation groups have been experimenting with the use of Unmanned Aircraft Systems
(UAS) for combatting wildlife crime. These ‗Conservation Drones‘ can be equipped with
cameras to record high quality videos and photographs from the air. Aerial photographs can
be stitched together to produce real-time land cover maps and three-dimensional models of
surveyed areas.
Why did we develop Conservation Drones?
Conservationists currently rely on satellite-based remote sensing for mapping and monitoring
land use changes. But satellite images are typically too expensive for developing-country
researchers. Furthermore much of the humid tropics is often obscured from remote sensing
satellites due to a persistent cloud cover. As such, cloud-free satellite images for a specific
time period and location are often not readily available.
Another major conservation challenge concerns the assessment and monitoring of wildlife.
Currently, this is largely achieved through ground surveys, which are often time-consuming,
expensive, and logistically challenging in remote areas. As a result surveys are not conducted
at the frequency required to monitor population trends, especially in difficult and inaccessible
terrains. To address these challenges, we have been developing the use of inexpensive,
autonomous UAS for surveying and mapping forests, biodiversity and their threats.
What are Conservation Drones?
The core component of a Conservation Drone is an autopilot system (ArduPilotMega, or
APM) developed by an online community of amateur drone builders (DIYdrones.com). We
convert off-the-shelf model airplanes into UAS by equipping them with the APM system
(Fig. 1). We use inexpensive airframes to keep costs down so that the technology can be used
by conservation organizations and researchers that often do not have the funding to acquire
drones and maintain these.
We equip Conservation Drones with various camera systems for still-photography and
videography. We have mainly been using consumer-grade compact cameras with a build-in
Geographic Positioning Systems (GPS) to geo-tag all our aerial photographs. We also use
high definition ‗action‘ cameras to acquire video footages of the landscape, which are useful
for detecting poachers and forest fires.
Using an open-source mission planning software, we program the flight path of each mission
by clicking on waypoints in a Google satellite map interface (Fig. 2). The drone can be
programmed to take off and land autonomously, and circle over any waypoint for a specified
number of turns or duration. Users could also program other flight parameters such as ground
speed and altitude of each waypoint.
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What did we achieve so far?
Since our start in January of this year we have made over 200 Conservation Drone flights in
several countries including Switzerland, Netherlands, Indonesia, Malaysia and Nepal, Congo,
Gabon, Madagascar, United States, and Greenland. These flights have provided us a huge
number of photographs and video footages that we use for three main purposes described
below.
Mapping land use
The high-resolution photographs can be stitched together to produce mosaic that give
researchers detailed information on the type of land use, agriculture, and settlements in the
landscape. In addition, the images can be used to create 3-dimensional models of the forest
for extracting useful information such as tree height and tree density.
Surveying biodiversity
The high-resolution nature of our images have also allowed us to detect various wildlife
species on our photos or their signs including orangutans and their nests, elephants, rhinos,
forest buffaloes, and even turtle nests (Fig. 3). We are collaborating with colleagues from the
computer science discipline to automate the detection and counting of objects captured by
Conservation Drones.
Monitoring illegal activities
Geo-tagged drone images of recently logged areas could help authorities track down illegal
loggers and provide evidence for their conviction (Fig. 4). When poachers are in a forest, they
often create campfires for cooking or smoking bush-meat from animals they have hunted.
Conservation drones equipped with a high definition video camera could facilitate the
detection of smoke many kilometers away. Furthermore, a ‗live‘ video link would allow
rangers to patrol the forest in real time, and react immediately when needed.
Plans for the future
Conservation drones is a constant work in progress. For example, we are working with
colleagues to equip our drones with a scanning radio receiver might be used to triangulate the
location of animals in the forest that have been tagged with a radio collar. We are also
working with WWF Nepal and India to equip drones with thermal imaging cameras. These
camera systems would be able to detect heat emitting objects from the ground, which would
help rangers locate both wildlife and poachers at night. We believe that in 5-6 years‘ time,
Conservation Drones will be an indispensable part of a field biologist‘s toolkit.
Further Reading
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Figure 1. The prototype of the Conservation Drone used in test missions in Sumatra, Indonesia.

Figure 2. APM Planner software used to plan the flight paths of each drone mission.
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Figure 3. Map of study area where test missions were conducted.
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Figure 4. Aerial photographs of land uses captured by the Conservation Drone. a) young oil palm
plantation; b) maize field; c) human habitation: camp of the Elephant Patrol Unit in Aras Napal,
Sumatra, Indonesia; d) forest; e) recently logged forest; and f) forest trail.
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Rapporteur‘s Notes on Q & A

Promote and enhance relationship between government agencies and NGOs by bringing what
have been learnt at the local level to the national and regional level to recognize the benefit
from oil palm industries and also to take note on the environmental impact that it may cause.
The increase of illegal wildlife trade is greatly induced by the availability of supply and
demand.
Malaysia has a complex legal environment with differing laws among states, particularly in
addressing protected species but they are quite similar in protection capacity and role.
The enforcement issues to curb illegal wildlife trade should be addressed at all stages of trade
chain, including enhancing measures to eradicate the threats of poaching in protected areas.
The application of unmanned aerial vehicles (UAV), also known as drone, is still unregulated
in many countries but can be utilized in greater benefits for biodiversity and landscape
conservation programme, beside monitoring human activities that may have an impact on the
environment.
Enhance awareness on sustainability in green development for biodiversity and landscape
conservation as part of public long-term endeavours in order to influence consistent political
will over the course of time.
In REDD+ implementation, it is important to have a clear definition in local, national and
international levels on the terms to be used, the reference emission level, and also the
monitoring system.
Evaluation of potential conservation and economic development in Lower Kinabatangan can
be done through economic modelling and transparent collaborative relationships with
stakeholders and skilled personals.
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SESSION III: KEYNOTE ADDRESS

LESSONS FROM RESEARCH FOR SUSTAINABLE DEVELOPMENT AND
CONSERVATION IN THE HEART OF BORNEO

Prof. William Laurance
James Cook University, Cairns

Prof. Laurance holds an Australian Laureate Fellowship which is one
of Australia‘s highest scientific awards. He also holds the Prince
Bernhard Chair in International Nature Conservation at Utrecht
University, Netherlands, and is a research associate at Harvard
University and the Smithsonian Institution. He has published eight
books and over 400 scientific and popular articles.

Abstract
Cutting-edge research in tropical ecology and conservation biology has important lessons for
development activities in the Heart of Borneo. First, selectively logged forests can sustain
considerable biodiversity and environmental values but are very prone to subsequent forest
conversion; protecting logged forests is a crucial priority. Second, hunting is devastating for
some fauna, particularly larger-bodied species whose declines can have serious impacts on
forest ecology and functioning. It is vital to limit in hunting protected areas and other sites
important to sensitive wildlife. Third, many protected areas across the tropics are suffering
biologically as they become increasingly isolated from surrounding forests. It is essential to
reduce forest loss, and maintain biological connectivity wherever possible, in the vulnerable
lands surrounding protected areas. Fourth, combinations of environmental threats, such as
hunting and habitat destruction or logging and fires, are major drivers of species declines and
extinctions. It is difficult to limit such threats where human influences are strong, and thus
conserving nature requires retaining extensive remote areas free from roads and other
infrastructure. Fifth, we must consider natural climatic variability and the prospects of future
climatic change in our conservation planning. Finally, the presence of researchers is often a
valuable means to defend parks from illegal encroachment and hunting. Promoting long-term
research may be one of the most effective ways to ensure that parks remain biologically
viable.
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Extended Abstract

Cutting-edge research in tropical ecology and conservation biology has important lessons for
development activities in the Heart of Borneo region. Here I highlight some of the most
important points from the perspective of maintaining the region‘s remarkably rich terrestrial
biodiversity, especially that in Sabah, Malaysia.
First, selectively logged native forests can sustain considerable biodiversity and
environmental values but are very prone to subsequent forest conversion (Gibson et al. 2011;
Edwards & Laurance 2013; Laurance & Edwards, in press). For this reason, protecting
logged native forests is a crucial priority. This is probably the greatest challenge and priority
for Sabah, given the large extent of its logged forests, in terms of future nature conservation
(Laurance 2013a).
Second, hunting is devastating for some fauna, particularly larger-bodied species whose
declines can have serious impacts on forest ecology and functioning (Wright et al. 2007). It
is vital to limit in hunting protected areas and other sites important to sensitive wildlife.
Some national parks in Borneo, such as Lambir Hills National Park in Sarawak, are suffering
severely from hunting, with major declines of wildlife and a collapse of basic ecological
services such as seed dispersal (Harrison 2011). Enforcement of anti-hunting regulations in
protected areas is vital.
Third, many protected areas across the tropics are suffering biologically as they become
increasingly isolated from surrounding forests (Figure 1) (Laurance et al. 2012). It is
essential to reduce forest loss, and maintain biological connectivity wherever possible, in the
vulnerable lands surrounding protected areas. In this vein, efforts by the Sabah Forestry
Department and Sabah Foundation to protect buffer zones and maintain forest corridors in the
greater Danum Valley area are a key priority and should be strongly applauded (Laurance
2013a).
Fourth, combinations of environmental threats, such as hunting and habitat destruction or
logging and fires, are major drivers of species declines and extinctions (Laurance & Useche
2009). It is difficult to limit such threats where human influences are strong, and thus
conserving nature requires retaining extensive remote areas free from roads and other
infrastructure (Laurance et al. 2009; Laurance & Balmford 2013). Road expansion should be
limited in forested areas wherever possible.
Fifth, we must consider natural climatic variability and the prospects of future climatic
change in our conservation planning (Brodie et al. 2012). Current climate models suggest
that El Niño droughts will increase in the future in the western Pacific region (Power et al.
2013), which includes Borneo. Such droughts, in concert with logging, forest fragmentation,
and fire-based swidden farming, can lead to catastrophic forest fires (Figure 2) that have
heavy impacts both on forests and on agricultural lands and human livelihoods. For this
reason, special measures, such as bans on burning, may become essential during future
droughts.
Finally, the presence of researchers is often a valuable means to defend parks from illegal
encroachment and hunting (Laurance 2013b). Promoting long-term research may be one of
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the most effective ways to ensure that parks remain biologically viable. For this reason, the
presence of an active community of national and international scientists and researchers in
Sabah is highly desirable.
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SESSION III: SPEAKER 7

THE ROLE OF RESEARCH IN UNDERPINNING SUSTAINABLE PROTECTED
AREA MANAGEMENT AND DEVELOPMENT OF ECO-TOURISM ACTIVITIES

Dr. Waidi Sinun
(Paper presented by Jadda Suhaimi)
Sabah Foundation

Dr. Waidi has been working with Yayasan Sabah for over 20
years. He received his MSc in Environmental Hydrology and
PhD in Hydrological and Geomorphic Process from Manchester
University, UK. Currently, he is the Group Manager of
Conservation and Environmental Management Division. He is
also the Chairman of INFAPRO and INIKEA Steering
Committees (large scale forest rehabilitation projects).

Abstract
Yayasan Sabah is the Sabah State Government agency responsible for the management of 4
protected areas in Sabah, namely Danum Valley, Maliau Basin, Imbak Canyon and Silam
Coast Conservation Area as well as conducting large scale forest rehabilitation projects
(INFAPRO and INIKEA), and environment-friendly harvesting system (RIL & SUAS) in
collaboration with external organizations. This paper examines the role of research in
underpinning sustainable Protected Areas Management, as well as implementation of related
activities/programmes including development of Eco-Tourism activities.
Protected areas have played significant roles as tourist attractions in many countries since
their establishment. Conservation and research are strong driving forces behind eco-tourism,
as witnessed success in Danum Valley. Due to research conducted in Danum Valley which
started with research on Orang Utans, upmarket tourism facility, the Borneo Rainforest
Lodge was established. The information gathered from the research is important not only in
obtaining wildlife information but also in designing appropriate trails and other facilities for
eco-tourism activities. In supporting and facilitating tourism at Borneo Rainforest Lodge,
research activities are ongoing. Currently, most of the research in Maliau Basin Conservation
Area (MBCA) and Imbak Canyon Conservation Area (ICCA) are inventory in nature for
input towards the formulation of the Management Plans for the area, including their buffer
zones and for purpose of carrying out public awareness, environmental education and nature
recreation.
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Extended Abstract
Research plays important roles in managing protected areas sustainably which indirectly
underpins the development of eco-tourism. Researchs are carried out to directly support
management of specific site as well as addressing general conservation goals and knowledge
improvement. They help to ensure that protected areas meet their conservation objectives
and deliver the desired conservation outcomes. Protected areas will only be able to
significantly contribute to biodiversity conservation if they are managed effectively.
Danum Valley Conservation Area is one of the Sabah‘s last strongholds of undisturbed low
rainforest and with the richness and abundance of its flora and fauna; it is an ideal natural
―laboratory‖ for research in tropical forest ecology. At Danum Valley, numerous studies have
been undertaken since 1984 of which the main objective of the studies is to contribute to
fundamental understanding of primary forest ecology and the recovery processes that follow
disturbance by selective logging. Access to research result and field data provided to the area
manager helps to understand the ecology of the protected area as a basis for the development
of strategies to manage or monitor nature and wilderness and to understand expectations and
demands of visitors for planning visitor facilities.
Protected areas have played significant roles as tourist attractions in many countries since
their establishment. Conservation and research are strong driving force behind eco-tourism,
as witnessed success in Danum Valley. Due to research conducted in Danum Valley which
started with research on Orang Utan, upmarket tourism facility, the Borneo Rainforest Lodge
was established. The information gathered from the researches are important not only in
obtaining wildlife information but also in designing appropriate trails and other facilities for
eco-tourism activities. In supporting and facilitating tourism at Borneo Rainforest Lodge,
research activities ongoing.
Currently, most of the research in MBCA and ICCA were inventory in nature for input
towards the formulation of the Management Plan for the area, including its buffer zones and
for purpose of carrying out public awareness, environmental education and nature recreation,
especially in managing visitors and to enhance the quality of the visitor experience through
implementation of interpretive programmes, which require research input regularly.
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SESSION III: SPEAKER 8

INVENTORY OF BIODIVERSITY IN THE HEART OF BORNEO (HOB), SABAH
Reuben Nilus1, Joan T. Pereira1, Arthur Y.C. Chung1, John B. Sugau1,
Suzana Sabran1, Cede Prudente3 & Frederick Kugan2
1

Forest Research Centre, Sabah Forestry Department, Sepilok, 90715 Sandakan, Sabah, Malaysia
Sabah Forestry Department, Km 11, Jalan Utara, Locked Bag 68, 90009 Sandakan, Sabah, Malaysia
3
c/o Pemborong Inovasi, WDT 49, PPJU, 90309 Sandakan, Sabah, Malaysia
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Presented by
Dr. Joan Teresa Pereira
Dr. Pereira graduated from Universiti Malaya with a BSc in Botany
and a PhD in Plant Taxanomy. She is currently a Senior Research
Officer at the Systematic Botany Section, Forest Research Centre in
Sandakan. Her field of research includes plant taxonomy and plant
conservation. She is also the Assistant Editor for Sandakania, an
occasional journal of plant systematic, morphology and natural
history published by Forest Research Centre, Sandakan.

Abstract
One of the main activities of the Sabah Forestry Department within the purview of the Heart
of Borneo (HoB) Project in Sabah is to conduct scientific expeditions in protected forest
reserves of different habitat types, which are affected by various fragmentation and
connectivity issues. This series of scientific expeditions are organised to uncover and
identify the biodiversity wealth, which includes the flora and fauna found within these areas.
Through these biodiversity inventories, key conservation target species are also highlighted
for the planning and formulation of conservation plans, and also for monitoring purposes in
order to safeguard the integrity of the forest and well-being of the surrounding protected
areas. Over a span of five years, a total of 20 forest reserves with an estimated area of
113,078 ha have been surveyed. This paper will present the biodiversity wealth in terms of
their richness, endemism and to a lesser extent their conservation status. The findings from
the biodiversity inventories and their contribution to the sustainable growth in Sabah are
discussed.
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Introduction
Situated at the northern part of Borneo, and just 5 degree north of the equator, Sabah is one of
the thirteen states of Malaysia that is endowed with majestically rich biological diversity.
Owing to its mild climate, broad altitudinal range from 0 to 4095 m, highly diverse soil
properties and characteristics, and exceptionally diverse flora and fauna, Sabah has placed
Malaysia as one of the 17 mega-diversity countries of the world (Mittermeier et al., 1997).
Furthermore, the entire state of Sabah falls within the Sundaland Global Biodiversity Hotspot
and the WWF Global 200 Borneo Lowland and Montane Forest Ecoregion (www.panda.org).
It is conservatively estimated that Sabah harbours more than 10,000 species of wild plant
species, including some 6,000 flowering plants (Anuar, 2003). With an estimated 3.89
million hectares of state permanent forest estates, the terrestrial ecosystem of Sabah may
support a diversity of wildlife that includes a large portion of the total Bornean species, e.g.,
222 species of mammals (Yasuma, 1999) and 669 species of birds (Phillipps & Phillipps,
2009). Notably, other wildlife inventory in the state have recorded 155 of freshwater fish, 819
of marine fish, thousands of invertebrate species and more than 500 species of coral (Mannan
et al., 2013). Furthermore, the state also accounts for about 60% of the total mangrove area in
Malaysia, which is an important breeding ground for marine life.
The Heart of Borneo Initiative
Initiated by WWF, the Heart of Borneo declaration commits Brunei, Indonesia and Malaysia
in February 2007 to a common conservation vision to ensure the effective management of
forest resources and the creation of network of protected areas, sustainable-managed forests
and land-use zones across the 22 million hectares (Fig. 1; wwf.panda.org). To date, the area
has increased to 23 million ha (Source: WWF). Following this declaration, the State
Government with the support from the Federal Government, through the Ministry of Natural
Resources and Environment is very committed in the implementation of the Heart of Borneo
(HoB) Initiative, with the Sabah Forestry Department taking the lead. The State Government,
has designated 3,916,640 ha of the state‘s landmass, which is about 17% of the total HoB
area in Borneo, mainly comprising the important inland and highland forest ecosystems, as
part of HoB (Fig. 2; SFD, 2013).

Fig. 1. Map of Borneo and the extent of
Heart of Borneo area within Brunei,
Indonesia and Malaysia (Source: WWF)
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Figure 2. The extent of area designated for the Heart of Borneo project initiative in Sabah,
Malaysia highlighted in red line.

In 2009, the State Government with the support from WWF Malaysia, has formulated this
commitment into the ‗Sabah Strategic Plan of Action‘ to bring the initiative forward,
especially those related to the management of protected areas and natural resources. In this
respect, inventory of biodiversity is the initial strategic action that has been undertaken by the
Sabah Forestry Department. Since November 2008, at least twenty forest reserves with an
estimated area of 113,078 ha were successfully surveyed by Sabah Forestry Department
through the Forest Research Centre, with participation from other local government agencies
and private sector (Figure 3; Table 1). The HoB initiative has gathered a pool of local experts
from Sabah Forestry Department, Sabah Parks, Agriculture Department, Universiti Malaysia
Sabah, and wildlife specialists from the private sector to determine the diversity and
conservation status of forest ecosystem and flora and fauna, including social related aspects
surrounding these forest reserves. This paper provides the findings gathered from the surveys
conducted by experts from the Sabah Forestry Department and the widlife specialist from the
private sector. The information gathered provides baseline data for the formulation of forest
management plans that addresses current conservation issues in forest ecosystems in relation
to the surrounding human influenced landscape.
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Figure 3. Areas explored under the Heart of Borneo project initiative in Sabah, Malaysia.
Table 1. The list of forest reserves that were explored botanically and zoologically under the
Heart of Borneo project initiatve in Sabah, Malaysia. (Notes: the symbol (*) indicates that the
survey was conducted by Sabah Forestry Department; whereas the symbol (**) indicates that
the survey was outsourced to private company).
Forest
Reserve
Tawai
Bidu Bidu
Bt Kuamas
Ulu Telupid
Lipaso
Bt Taviu
Bt
Hampuan
Milian
Labau
Gn Lumaku
Ganui
Gunong
Lumaku
Crocker
Range
Rafflesia
Maligan
Sg Siliawan
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Batu
Punggul
Sg Sansiang
Nurod Urod
Gn Tingkar
Sg. Imbak
VJR 88C &
88D
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1,705
10,150
3,333

















Biodiversity Survey Methods
A. Flora diversity
Survey method
Plant herbarium specimens (including voucher specimens) were collected from the survey
area and deposited at the Sandakan Herbarium (SAN). Plant specimens were collected
mainly of vascular plants, comprising the Angiosperms (Dicotyledon and Monocotyledon),
Gymnosperms, Ferns and Lycophytes. Sterile voucher specimens were also collected within
0.1-ha transect or 0.07-ha circular plots that were established to assess forest composition in
different forest types in the reserve. Prior to identification, the specimens were oven-dried at
a temperature range of 45–50°C for several days. All oven-dried specimens were sorted
according to morphospecies and identified to species level by cross-checking with existing
specimens at the Sandakan Herbarium and related flora references (Airy Shaw, 1975; Ashton,
2006; Beaman & Beaman, 1998; Chan et al., 1994; Dransfield 1984; Dransfield, 1992; Kern,
1974; Soepadmo et al., 1995, 1996, 2000, 2002, 2004, 2007; Wood & Cribb, 1994; Wood,
1997). Past collecting records from the various forest reserves surveyed were also obtained
from the SAN Herbarium database (BRAHMS) and combined with the present flora data.
The data for endemism is obtained from literature materials of the respective plant groups.
B. Fauna Diversity
a. Insect survey method
i.

Light trap
The light trap was used to collect nocturnal insects. The trap consists of a vertical
white sheet (2  2 m) and illuminated by a 250W mercury-lithium bulb, powered by a
portable generator. The trap was set up in an open area facing the forest reserves from
7.00–9.00 pm. The coordinates of the sampling area will be recorded using handheld
GPS, and temperature and humidity were taken with a digital gadget.

ii.

Sweep net and manual collection
Sweep nets were used to collect flying insects, such as butterflies and dragonflies,
while others were sampled using fine forceps. Sampling was conducted along the
road, river or stream located within the reserves.

iii.

Specimen identification
This survey focussed on certain insect groups, i.e., butterflies, moths, beetles, and
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dragonflies. Common insects were not sampled but photographed for record purposes.
All specimens were dry-mounted and sorted to family and some to the generic and
species level. The specimens sampled from this study are deposited at the Forest
Research Centre (FRC), Sepilok, Sabah. Dry-mounted specimens were identified
based on the FRC Entomology Collection and various reference materials, e.g.,
Otsuka (1988 & 2001) and Corbet & Pendlebury (1992) for butterflies; Holloway
(1983, 1985, 1986, 1988, 1989, 1993, 1996, 1997, 1998a & b, 1999, 2001, 2003,
2005, 2008 & 2009) and Robinson et al. (1994) for moths; Mizunuma & Nagai
(1994), Makihara (1999) and Tung (1983) for beetles; Orr (2003) for dragonflies.
b. Birds and large mammals survey methods
All birds and large mammals were recorded by direct sighting or factual evidence, such as
sounds, tracks or faeces. The mammal survey focussed mainly on large mammals. In
addition to this, secondary information through interview with the local communities living
adjacent to the forests was also procured. The following are some field survey assessment
conducted in the reserves:
i.

Forest Edge Surveys
By using logging roads through surrounding areas, forest edge environments were
surveyed by drive through, and stationary surveys. Suitable locations for surveys at the
interface between forest and agricultural landuses allowed the identification of birds in
the forest edge, and birds and mammals passing between forest and farmland. Surveys
were undertaken during the day, and at dawn and dusk.

ii.

Under canopy Surveys
Surveys were undertaken under the canopy to look for forest birds such as pittas and
Great Argus. Mammal species such as mouse deer, maroon langurs, pangolins and
gibbons will be targeted. Where required, survey lines will be cleared in advance to aid
the survey team in accessing the forest, especially at night when looking for nocturnal
mammals.

iii.

Viewpoint Scoping
The viewpoints were established in locations with a good vantage point to see birds
moving between Forest Reserves. During survey periods, the forest canopy will also be
investigated with telescopes to assist in locating features such as orang utan nests.

iv.

Interviews
Informal interviews with communities and also surrounding tree plantation and oil palm
plantation workers were conducted to clarify the past and current presence of large
characteristic mammals such as elephants, tembadau, orang utans and clouded leopard.
Hunting is known to be a common activity in the area, ascertaining the scale and
location of hunting activities, and impacts on rare or protected animal species will be
important in preserving the wildlife resource of the area for sustainable multiple use.
Summary of Biodiversity Findings

Within all the protected areas explored under the HoB initiative from November 2008 up to
2013, about 4,828 numbers of taxa in total were recorded for all fauna and flora (excluding
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Maligan and Sg. Imbak FR for flora and insect survey; and Sg Imbak FR for birds and
mammals). Of the 4,828 taxa, 73% are plants and the remaining portions are the fauna,
including insects (19%), birds (7%) and mammals (1%) (Figure 4).
This biodiversity
estimates in the HoB area is not final as through more surveys being conducted and
identification of poorly known materials being sorted out, the figures will change.

Figure 4. Total number of taxa
according to 5 groups of biodiversity
recorded within the surveyed protected
areas under the Heart of Borneo
scientific expeditions in Sabah,
Malaysia.

i.

Flora

From the 3,569 recorded taxa, the plants form the largest biodiversity observed throughout
the inventory and constitutes about one third of the number of estimated wild plants in Sabah.
The Angiosperm (Dicotyledon) represents the largest plant group (75%, 2,649 taxa), followed
by the Angiosperms (Monocotyledon) (607 taxa, 17%), Gymnosperms (1%, 24 taxa), Ferns
(227 taxa, 6%) and Lycophytes (20 taxa, 1%) (Figure 5). Of the entire recorded flora, 493
taxa (14%) are known to be endemic to Borneo, and 110 taxa (3%) endemic to Sabah. Some
of the endemic plants to Sabah include Adinandra longipedicellata (Pentaphylacaceae),
Nepenthes macrovulgaris (Nepenthaceae), Paphiopedilum rothschildianum (Orchidaceae),
Rhododendron fallacinum (Ericaceae) and Shorea symingtonii & Shorea waltonii
(Dipterocarpaceae). Outstandingly, five hyper-endemic taxa have been discovered; four taxa
recorded in Tawai FR, namely Rhododendron sugaui (Ericaceae), Semecarpus angustifolius
(Anacardiaceae), Syzygium soepadmoi (Myrtaceae) and a new species which is yet to be
published (Berhaman, pers. comm.) but currently known as Tristaniopsis merguensis subsp.
tavaiensis; and one taxon in Bukit Hampuan FR, Pittosporum linearifolium (Pittosporaceae).
A total of 13 species are considered as totally protected plants (Schedule 1, Part II (Section
54(1)(a) under the Sabah Wildlife Conservation Enactment (SWD, 1997)) namely, Rafflesia
pricei & R. keithii (Rafflesiaceae), Paphiopedilum rothschildianum & P. hookerae var.
volonteanum (Orchidaceae) and 9 species of Tetrastigma. Protected plants (Schedule 2, Part
II (Section 54(1)(b)) comprise 371 species, i.e., Orchidaceae (295 taxa), Zingiberaceae (48
taxa), Rhododendron spp. (11 taxa), Nepenthaceae (11 taxa), and Podocarpus spp. (6 taxa).
The conservation status and identification of threatened plants based on IUCN (2013) from
the surveyed area are still being assessed and compiled.
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Figure 5. Total number of taxa in five
plant groups recorded within the surveyed
protected areas under the Heart of Borneo
scientific expeditions in Sabah, Malaysia.

ii.

Fauna-insects

Insect diversity represents the largest proportion of all biodiversity in the world with over a
million species has been described and in Borneo, it is estimated about 200,000 species. In
this project initiative, the rapid nocturnal insect diversity sampling is a tool to evaluate
ecological integrity of the protected area rather than evaluating species richness per se.
Hence, moths represent the largest proportion of insect (415 taxa, 45%) recorded throughout
the biodiversity inventory, followed by the butterflies (185 taxa, 20%), beetles (178 taxa,
19%), the dragonflies (81 taxa, 9%) and other insects (68 taxa, 7%) (Figure 6). Of the 927
taxa of insects, 62 (6.7%) are known to be endemic to Borneo. Some of the Bornean endemic
insects include Parantica crowleyi (Nymphalidae) for butterflies; Cyana cuentata (Arctiidae),
Spilosoma groganae (Arctiidae) and Zeuzera borneana (Cossidae) for moths; Three-horned
beetle, Chalcosoma moellenkampi (Scarabaeidae), Fruhstoferia nigromuliebris
(Scarabaeidae) and Click beetle, Sinuaria aenescense (Elateridae) for beetles; and Coeliccia
nigrohamata (Platycnemididae), Rhinagrion elopurae (Megapodagrionidae), Rhinocypha
aurofulgens (Chlorocyphidae) for dragonflies. The number of hyper-endemic insect species
recorded in Crocker Range FR is remarkable, which includes 10 species of butterflies (e.g.,
Kinabalu Jezebel, Delias cinerascens (Pieridae), Bornean Jezebel, Delias eumolpe (Pieridae)
and Kinabalu Palm Fly, Elymnias pellucida (Nymphalidae)), 22 beetle species (e.g.,
Odontolabis cypri, Odontolabis schenki, and Cyclommatus chewi (Lucanidae)) and three
moth species (Nyctemera kinabaluensis (Arctiinae), Lyclene obscurilinea (Arctiinae), and
Ozola submontana (Desmobathrinae)) (Chung, 2011).
The Indian moon moth, Actias selene, is an example of an attractive rare moth species found
in the surveyed areas in Sabah. In addition, the purplish form of atlas moth, Archaeoattacus
staudingeri (Saturniidae), has been cited in e.g., Gn. Lumaku FR and it is one of the world‘s
largest moth, where its wing span can measure more than 20 cm across. It is also considered
as an iconic moth.
The swallowtail butterfly family, Papilionidae consists of many of the large and colourful
butterflies. The birdwing butterflies are the largest butterflies in the world and they are large,
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colourful and attractive. Troides miranda and Troides brookiana (Rajah Brooke‘s birdwing)
were among the birdwing butterflies sighted in some of the areas surveyed. The Rajah
Brooke‘s Birdwing is an iconic butterfly of Borneo and is used as a bioindicator species
because the male butterflies are fond of puddling by clean forest rivers (Chey, 2011). Under
the Sabah Wildlife Conservation Enactment 1997, all Troides butterflies are protected.

Figure 6. Total number of insect taxa
from the four known groups and also
other insects recorded within the
surveyed protected areas under the Heart
of Borneo scientific expeditions in
Sabah, Malaysia.

iii.

Fauna-Large mammals

Yasuma (1999) estimated a total of 222 mammals to occur in Borneo. About 41 taxa of large
mammmals, i.e., 18% of this figure were recorded throughout the project survey. The low
number of mammals recorded may be due to the survey focus was on the large mammals. A
total of eight taxa are known to be endemic to Borneo. Some of the endemic large mammals
to Borneo are the orang utan, Pongo pygmaeus morio; Bornean gibbon, Hylobates muelleri;
Borneo pygmy elephant, Elephas maximus borneensis; Clouded leopard, Neofelis diardi
borneensis; and Sun bear, Helarctos malayanus euryspilus. The rare mammals reported from
the surveyed areas are the silvered langur, Trachypithecus cristatus and flying lemur
Galeopterus variegatus, which have only been spotted in Tawai FR, the tembadau, Bos
javanicus in Nurod-Urod FR. One of the highlights of the survey was the sighting of a rare
grey leaf monkey or Hose‘s grizzled langur, Presbytis hosei subsp. hosei in Maligan FR.
This is apparently the first sighting of a living individual of this subspecies in Sabah. The
previous evidence of this subspecies was of a skull encountered in the Kinabalu area in the
50‘s.
A total of three species of mammals found within the surveyed areas are considered as totally
protected (Schedule 1, Part I (Section 25(1) under the Sabah Wildlife Conservation
Enactment (SWD, 1997)) namely, orang utan, Pongo pygmaeus morio; Clouded leopard,
Neofelis diardi borneensis; and Sun bear, Helarctos malayanus euryspilus. Protected
mammals (Schedule 2, Part I (Section 25(2)) comprise 27 species while 7 species are under
the protected species for which hunting licence is required (Schedule 3, Sections 2, 25(2)).
Some of the mammals cited in the surveyed areas are considered threatened. The examples of
endangered mammals are the Bornean gibbon, Hylobates muelleri, orang utan, Pongo
pygmaeus morio and Borneo pygmy elephant, Elephas maximus borneensis (IUCN, 2013).
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Mammals that are considered Vulnerable are the clouded leopard, Neofelis diardi borneensis
and Sun bear, Helarctos malayanus euryspilus (IUCN, 2013).
The largest number of mammals are found in areas which have greater coverage of pristine
natural forest such those found in Tawai and Bidu Bidu forest reserves. These findings could
relate to some mammals, besides being territorial, require larger home range for foraging,
habitat use and activity patterns.
iv.

Fauna-Birds

Borneo is the centre diversity of tropical birds, comprising 669 species (Philipps & Philipps,
2009). About half of the total birds found in Borneo (333 taxa) were observed within the area
explored. A total of 27 taxa that are endemic to Borneo are found in the surveyed area. The
HoB area is home to two species that are known to be endemic to Sabah, i.e., the Whitefronted falconet, Microhierax latifrons and the Black-headed pitta, Pitta ussheri. Hornbills,
such as the Rhinoceros hornbill, Buceros rhinoceros is considered as an iconic species
because of its size and spectacular appearance, as well as an indicator species for the
ecological well-being of an area. Birds that attract tourists the most to Borneo are the
Bornean bristlehead, Pityriasis gymnocephala; pitta species, such as the blue-banded pitta,
Pitta arquata and black-headed pitta, Pitta ussheri and flycatchers, such the Bornean blue
flycatchers, Cyornis superbus and all of these birds are endemic to Borneo.
Some examples of birds that are found in the surveyed areas and considered protected
(Schedule 2, Part I (Section 25(2)) under the Sabah Wildlife Conservation Enactment (SWD,
1997)) are the Rhinoceros hornbill, Buceros rhinoceros; White-fronted falconet, Microhierax
latifrons; Blue-banded pitta, Pitta arquata, and Bornean bristlehead, Pityriasis
gymnocephala. All three of these protected species mentioned are considered Near
Threatened except Pitta arquata which is Least Concern (IUCN, 2013).
Throughout the survey, a greater number of birds are found in the ecotone areas at upper
limits of lowland-upland and sub-montane zonations, such as recorded in Gunong Lumaku
and Bukit Taviu forest reserves. The distribution of bird species usually varies according to
different altitudinal ranges, however, partial overlapping between environmental gradient
have been observed. This displacement observation could be high disturbance or loss of
natural habitat especially in lowland areas that are highly impacted by human activities.
Issues on Biodiversity Inventory
i. Threats to Biodiversity
All potential threats to biodiversity are human-induced or –influenced activities.
Unsustainable harvesting of natural resources—natural resources, whether plant or animalbased, can only bear limited levels of harvesting. If the resources are harvested too much,
then supplies inevitably decline, and eventually lead to rarity or even extinction.
Fragmentation—the loss, degradation or fragmentation of ecosystems through land
conversion for agriculture, forest clearing etc.
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Forest Fire—drought-induced fire on forest may lead to change in biomass stocks, impact
plant and animal species' functioning and alter the hydrological cycle with subsequent effects
for marine systems such as coral reefs and other marine lives.
Poaching—illegal harvesting of natural resources.
Encroachment—illegal clearing within the reserves or parks.
Invasive non-native or 'alien' species—species being introduced to ecosystems to which
they are not found locally or regionally, and have the affinity to tip the ecological balance of
the area.
ii. Limitation in biodiversity research—―Taxonomy impediment‖
Biodiversity research relies heavily on taxonomic information. Taxonomy is the scientific
process of identifying and naming organisms and subsequently organizing them into systems
of classification. The global taxonomic community faces crisis caused by the combination of
the loss of biodiversity due to the threats as mentioned earlier and severe impediments to
taxonomic research. The impediments are as follows:
 insufficient taxonomic expertise
 inadequate funding for research
 inaccessibility of resources (reference materials) required to complete
taxonomic research
Recommendations
i.

Formulate forest management plan

Forest management plan is an essential guide to conserve the ecosystem and enhance forest
quality in the protected areas in order to maintain their environmental services as climate
regulator and catchments for important rivers in Sabah. With this plan, it ensures the integrity
of the forest ecosystem by protecting the maintenance of ecosystem services, and also the
diversity, abundance and distribution of plant and wildlife species. Furthermore, the plan
would outline strategic action to resolve some of the threats highlighted earlier.
ii.

Monitor biodiversity and ecological integrity

To monitor conservation target species, forest health and overall functionality of the existing
forested area, establishment of species monitoring programme and long-term ecological
research plots or permanent sample plots (PSPs) are valid scientific approach in documenting
detailed changes in species population and forest dynamic. This information is crucial
indicator of biodiversity and ecological integrity.
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iii.

Enhance forest connectivity

One way of mitigating the negative effects of fragmentation is to improve habitat
connectivity. Habitat corridors have been shown to be valuable for the conservation of
various groups of wildlife and in various situations (e.g., urban, agricultural, production
forest landscapes), although individual species vary in their use of corridors.

iv.

Enhance and promote public awareness on biodiversity conservation

The long-term vision is that the population in Sabah should consider sustaining biological
diversity as a priority of conservation extension programme. The significance of biological
diversity should be firmly anchored in the public‘s awareness and people should align their
way of living and actions accordingly, which will drastically reduce the depletion of
biological diversity.
v.

Support and promote taxonomic research

Of recent, basic research that includes taxonomy, biology and ecology have receive less
funding from the government in comparison with applied research, even though the policy
makers acknowledge that biodiversity and environmental well-being are vital issues. There is
a need to continue support and promote basic research in the state, especially in taxonomic
research.

Biodiversity Inventory Benefits
Short-term benefit
Development of forest management plans and biodiversity research
This HoB biodiversity inventory will impact the scientific and donor community and public
sectors positively by uncovering gaps, information needs, and priorities for biodiversity
projects and identifying conservation target species. Findings of the biodiversity inventory
will be crucial for the formulation of forest management plan and also the development of
biodiversity research in the state. Throughout the project, several significant findings have
been disseminated to the public through local and international conferences, seminars and
journals. In addition, students and academicians significantly use these biodiversity data for
training and enhancement of knowledge. As information on the extent and range of
biodiversity becomes readily available through articles and electronic media, government
agencies, higher education and research institutions, non-governmental organization and
other projects interested in the biodiversity of Sabah can strategize and enhance their own
individual efforts through research or environmental management operation.
Long-term benefits
Enhancement of public awareness and education programmes
The series of biodiversity inventory will become monitoring programmes and the results will
benefit education programs and inform decision makers at all levels by improving the
understanding and reporting on the health of biodiversity and trends in ecological integrity.
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As the biodiversity monitoring becomes more apparent, the findings can provide a foundation
of sound data to better inform effective management planning and policy development. The
database could serve as a tool for educating the general public as well as local, national and
regional officials and scientists. All relevant stakeholders will benefit by increasing their
awareness of the biodiversity issue and efforts to deal with it. In particular, biodiversity
monitoring program will benefit, further reinforcing linkages between regional projects and
stimulating donor synergy. The project may provide the stimulus to establish conservation
reserves and promote private sector efforts towards conservation.
Promotion and enhancement of nature-based tourism and recreation
With the new discoveries of iconic, endemic and rare flora and fauna gained through the
biodiversity inventory in the explored areas, these will definitely add value to the growing
economy in Sabah through nature-based tourism. In 2012, Sabah received about 2.7 million
tourists who mostly explored the natural heritage and beauty of the state (STB, 2013). New
forest- and nature-based attraction sites can be introduced which have high diversity and
endemicity of flora and fauna, such as in Tawai FR, Bidu Bidu FR which are within the
Telupid Forest Complex.
Current examples of using iconic flora and fauna for recreation and tourism purposes in the
HoB area are the Borneo Bird Festival which is held annually and Rafflesia viewing at
Rafflesia FR and Kinabalu Park.
Identification and promotion of native plants with ornamental value
Through this initiative also, native plants with ornamental values can be identified and
promoted through conventional propagation. This will not only alleviate the pressure of
unsustainable harvesting of ornamental plants such as pitcher plants, orchids etc. which are
often taken out illegally and sold in the black market but also will enhance plant
conservation. The Sabah Forestry Department will be receiving funds from the state
government next year to carry out this initiative, which has a long-term aim to gain economic
returns for the state.

Conclusion
Biodiversity inventory is vital and forms a baseline information to promote, support and
enhance conservation efforts and sustainable forest management. The protected areas in the
state function as a reservoirs of biodiversity wealth that adamantly
require effective
conservation management plan to address pertinent issues, especially those that may cause
threats to biodiversity and their ecological integrity. Taxonomy impediments will pose
limitation in biodiversity and ecological integrity monitoring programme if not address
consequently.
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DIPTEROCARP ENDEMISM WITHIN THE HEART OF BORNEO AREA
Maycock, C.R.1, Keung, Y.S.2, Amaludin, N.A.2,3, Khoo, E.4, Pereira, J.T.4, Sugau, J.B.4,
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Presented by
Dr. Colin Ruzelion Maycock

Dr. Maycock graduated from James Cook University, Australia on
Tropical Plant Sciences. Currently he is an Associate Professor at
the School of International Tropical Forestry, Universiti Malaysia
Sabah. He conducts training on Ecological Niche Modeling and
canopy access techniques and is a member of the IUCN‘s Species
Survival Commission: Global Trees Specialist Group.

Abstract
Halting the decline of plant diversity is one of the greatest challenges facing the global
community. Nowhere is this more urgent than in the forests of Borneo, which have the
greatest proportion of threatened vascular plant species in the tropics and the highest annual
rates of deforestation. Using the endemic Dipterocarps as a case study, our research uses
species distribution modelling, expert knowledge and field surveys to critically evaluate the
role that the Heart of Borneo Initiative will play in conserving the flora of Sabah.
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Introduction
Habitat loss, fragmentation and degradation are seen as the greatest threats to tropical
biodiversity (Sodhi et al. 2010). In the context of Sabah, Sabah has experienced an
approximate 35% reduction in natural forest cover in the past 60 years (McMorrow & Talip
2001, Reynolds et al. 2012), this habitat loss is further exasperated by a degradation and
fragmentation of the remaining forests (Mannan & Awang 1997, Bryan et al. 2013). The
Heart of Borneo (HoB) Initiative was initiated by member States of Borneo as consequence
of increased awareness of this problem.
The Heart of Borneo (HoB) Initiative is a mechanism to promote conservation within the
member State and to enhance transboundary conservation and forest connectivity within
Borneo (WWF 2013). While the HoB Initiative has largely been successful in enhancing the
profile of conservation in Sabah, there are concerns on how well the HoB Area represents the
biodiversity of Borneo (Ashton 2010, 2013 Struebig et al. 2010). Ashton (2013) recently
highlighted that the conservation priorities of animal conservation biologist, do not
necessarily coincide with those of plant conservation biologists.
Under the recently agreed upon Aichi Biodiversity Targets, set as part of the United Nation‘s
Strategic Plan for Biodiversity 2011-2020, parties to the Convention on Biological Diversity
(CBD) need to identify and conserve an ecologically representative system of protected areas
under Target 11. Furthermore, under Target 12 of the Aichi Biodiversity Targets parties to
the CBD are required to determine which species are most at risk of extinction and
implement measures to prevent their extinction. To effectively achieve these targets
information on which species are at risk and their distribution is required. Unfortunately, for
most plant species this information is lacking and as a consequence it is difficult to assess
effectiveness of conservation initiative. In this study we examine how effective the Heart of
Borneo Initiative is in conserving the Borneo endemic Dipterocarps of Sabah.
The Dipterocarpaceae are the ecological dominant, and most commercially important, trees
of the lowland forests of Borneo (Ashton 2004). Their habitat has experienced the highest
rates of habitat loss in Borneo. Due to their commercial importance, this group of trees has
been the focus of a significant amount of ecological and taxonomic research (Ashton 2004,
2010, Kettle et al. 2010, Maycock et al. 2005), and as a consequence the Dipterocarps are the
most well-studied component of the flora of Borneo. Dipterocarps display a strong degree of
habitat associations, with many specific to a particular soil types (Paoli et al. 2006, Sukri et
al. 2012). As a consequence of their high degree of habitat specialization, many species
exhibit a disjunct distribution (Ashton 2004, 2010), therefore serve as an appropriate model
for evaluating plant habitat loss (Maycock et al. 2012a). The aims of this study are; 1) to
assess the effectiveness of the Heart of Borneo Initiative in conserving Borneo endemic
Dipterocarps of Sabah, and 2) to identify gaps in current conservation efforts.
Methods
We use previously peer-reviewed studies to assess the role of the Heart of Borneo in the
conservation of the Dipterocarp of Sabah (Maycock et al. 2012a,b, Amaludin 2012, Keung
2013). Of the total of 196 dipterocarp taxa record to occur in Sabah, we restricted our study
to the 108 taxa that are endemic to Borneo (Ashton 2004). Firstly, we determined which of
the Bornean endemic Dipterocarps occur within Sabah‘s part of Heart of Borneo, by
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overlaying the Heart of Borneo boundary over the species distribution data obtained from the
Sandakan Herbarium. These collections were obtained over a 73 year period (1938-2011),
with the majority (75%) having been collected during the 1950s and 1960s, which pre-dates
the major loss of forest cover in Sabah. All herbarium specimen locality records without
geographical coordinates were geo-referenced by consulting 1:250,000 soil maps and
1:50,000 forest stratum maps. Supplementary locality data were collected from research plots
established predominantly during the 1950s and 1960s and during more recent field surveys
conducted as part of the HOB Initiative and as part of the Sabah Plant Red List project (20092013). All dipterocarps encountered during these surveys were identified and their position
recorded with a GPS (Garmin GPSmap CSX60). A species was classified as occurring in
Sabah‘s HoB Area if at least one collection was within this boundary. We then obtained
estimates of habitat loss for the Bornean endemic dipterocarps that have been assessed by
Amaludin (2012), Keung (2013) and Maycock et al. (2012a,b). Habitat loss estimates were
available for 31 species, of which 24 species are recorded to occur within the Sabah‘s HoB
Area. We used a one-way ANOVA to compare mean habitat loss for species that occur inside
the Sabah‘s HoB Area with those found outside of this area.
For the species not occurring within the HoB area we overlaid the species distribution models
generated by Amaludin (2012), Keung (2013) and Maycock et al. (2012a,b) in DIVA GIS to
identify potential conservation priority areas (Hijmans et al. 2005, Jennings 2000).
Results & Discussion
Seventy eight percent of the Bornean endemic dipterocarps taxa found in Sabah, occurred
within the Heart of Borneo Area, highlighting the importance of this area for plant
conservation in Sabah. Taxa that occurred within Sabah‘s HoB Area had a significantly lower
level of habitat loss than taxa found outside of the HoB Areas, 57.6% and 93.8%
respectively. Estimates of habitat loss for species occurring within the Sabah‘s HoB Area
ranged from 17.6% for Shorea micans to 82.6% for Hopea aequalis. Almost all of these taxa
were represented in more than three protected areas in Sabah, suggesting that their future is
reasonably secure (Table 2). The only exceptions to this were Dipterocarpus conformis ssp.
bornensis, Dipterocarpus ochraceus and Hopea aequalis. Dipterocarpus conformis ssp.
bornensis is known to occur in two protected areas in Sabah, Ganui and Lumaku forest
reserves within the HoB area, however, it is also found within the FSC-certified Deramakot
Forest Reserve. Due to the presence of this species in a well-manged forest reserve and
occurence within 2 protected areas, we suspect that this species is also at low risk. As Hopea
species are notoriously difficult to identify from sterile specimens, we suspect that the
occurrence of Hopea aequalis in protected areas has been under-estimated and again this
species is likely to be at low risk, however, further field work is required to confirm this
assumption. In contrast, Dipterocarpus ochraceus is endemic to the Ranau district and is the
only Dipterocarps found within Sabah‘s Heart of Borneo Area that is at high risk of
extinction (Sugau et al. 2013). Extensive surveys for this species to date have only identified
two small populations within the Kinabalu Park, one of which has previously been damaged
by fire, with another two small populations found on alienated land adjacent to the Park
(Maycock et al. 2012b). The total known adult population for this species is currently less
than 60 individuals.
Estimates of habitat loss for taxa found outside of Sabah‘s HoB Areas varied from 88.9% for
Shorea rubella up to 99.5% for Dipterocarpus lamellatus (Table 3). Two of these taxa
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(Dipterocarpus lamellatus and Shorea kudatenis) have been assessed to be be Critically
Endangered (Maycock et al. 2012a,b, Sugau et al. 2013), while the conservation status of the
remaining taxa are is under review. With the exception of the Shorea kudatensis and
Anisoptera grossivenia, all of the species listed in Table 3 were restricted to the lowland
areas in the south western coastal region of Sabah, primarily the Sipitang and Beaufort
districts. This area was part of a large hyperdiverse floristic association that occurred on the
low coastal hills in an area extending from the south western corner of Sabah to Batang Igan
in eastern Sarawak, and include the coastal forests of Brunei (Ashton 2010). Much of this
area has either been converted to alternative land-use, degraded by past logging and the El
Nino related fires of 1982/83 and 1997/98, with only small isolated pockets of forests
remaining (Ashton 2010, Beaman et al. 1985). However, the retention of these areas is
essential if Sabah aims to address the Targets set out under the Aichii Biodiversity Targets.
In conclusion, the majority of the Bornean endemic dipterocarps found within Sabah are
found within the Heart of Borneo area and as most of these have population in protected
areas, this suggests that the future for these species is fairly secure. The major gaps for plant
conservation in Sabah are the areas outside of the Heart of Borneo and in particular any
remaining forests in the north and west of the State.
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Table 1. Number of Borneo Dipterocarp endemics in Sabah and HoB area within Sabah.
Genera
Anisoptera
Dipterocarpus
Dryobalanops
Hopea
Parashorea
Shorea
Upuna
Vatica
Total

Number of Borneo endemics
found in Sabah
2
12
3
12
3
60
1
15
108

Number of Borneo endemics
recorded from Sabah‘s HoB Area
1
11
2
9
3
46
0
13
85 (78%)

Table 2. Estimated percentage of habitat loss for Bornean endemic dipterocarps occurring
within Sabah‘s Heart of Borneo area. The key conservation areas for each species is given.
Estimates of habitat loss were obtained from Amaludin (2012), Keung (2013) and Maycock
et al. (2012a, b).
Species

Anisoptera reticulata

Estimated
habitat loss
(%)
56.9

Dipterocarpus applanatus

67.7

Dipterocarpus caudiferus

59.1

Dipterocarpus confertus

60.3

Dipterocarpus conformis ssp
borneensis
Dipterocarpus fusiformis
Dipterocarpus geniculatus ssp
grandis
Dipterocarpus ochraceus
Dipterocarpus stellatus ssp
parvus
Dipterocarpus tempehes

60.9

Hopea aequalis
Hopea wyatt-smithii

82.6
79.0

Shorea brunnescens

48.1

Shorea domatiosa
Shorea falciferoides ssp
glaucescens

59.4
62.7

54.2
62.0
68.0
58.7
63.8

Key conservation area

Lumaku FR, Kinabalu Park, Pulau Gaya Park, Taviu
FR, Tawai FR.
Danum Valley CA, Imbak Canyon CA, Maliau Basin
CA, Sepilok FR, Ulu Segama Malua FR.
Danum Valley CA, Imbak Canyon CA, Kinabalu Park,
Maliau Basin CA, Sepilok FR, Ulu Segama Malua.
Imbak Canyon CA, Kinabalu Park, Mt Pock FR,
Sepilok FR, Tawai FR.
Ganui FR, Lumaku FR, (Deramakot FR).
Membalua FR, Sepilok FR.
Bidu Bidu FR, Bukit Kuamas FR, Lumaku FR,
Sianggau FR, Tawai FR.
Kinabalu Park
Danum Valley CA, Imbak Canyon CA, Kebun Cina,
Kinabalu Park, Tawai FR.
Imbak Canyon CA, Maliau Basin CA, Tabin FR, Taviu
FR, Tawai FR.
Sepilok FR, Ulu Segama Malau FR.
Bidu Bidu FR, Danum Valley CA, Sapa Payau FR,
Sungai Kapur FR, Tajong FR.
Danum Valley CA, Bukit Hampuan FR, Kinabalu
Park.
Mt Silam FR, Tawai FR, Ulu Telupid FR.
Imbak Canyon CA, Kinabalu Park, Sepilok FR, Tawai
FR, Ulu Telupid FR.
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Shorea havilandii

54.7

Shorea hypoleuca

65.3

Shorea isoptera

66.6

Shorea micans

17.6

Shorea monticola

31.0

Shorea obscura

58.5

Shorea ochracea

45.9

Shorea superba

60.6

Shorea symingtonii

45.2

Shorea waltonii

67

Kinabalu Park, Mt Silam FR, Tawai FR. Tawau Hills
Park
Danum Valley CA, Imbak Canyon CA, Taviu FR,
Tawai FR, Tawau Hills Park.
Bidu Bidu FR, Danum Valley CA, Lumaku FR,
Sepilok FR, Tingka FR.
Bidu Bidu FR, Bukit Kuamas FR, Tawai FR, Tingka
FR.
Crocker Range Park, Kinabalu Park, Lumaku FR,
Maligan VJR, Trus Madi FR.
Bidu Bidu FR, Bukit Wullersdorf FR, Danum Valley
CA, Kinabalu Park, Pulau Gaya Park, Tawai FR.
Danum Valley CA, Ganui FR, Imbak Canyon CA,
Milian Labau FR.
Danum Valley CA, Imbak Canyon CA, Mt Silam FR,
Sepilok FR, Tawau Hills Park.
Danum Valley CA, Imbak Canyon CA, Kinabalu Park,
Sepilok FR, Taviu FR.
Bukit Kuamas FR, Lung Manis FR, Sepilok FR, Tabin
FR, Tawau Hills Park.

Table 3. Estimated percentage of habitat loss for Bornean endemic dipterocarps not
occurring within Sabah‘s Heart of Borneo area. The key conservation areas for each species
is given. Estimates of habitat loss were obtained from Amaludin (2012), Keung (2013) and
Maycock et al. (2012a,b).
Species
Anisoptera grossivenia
Dipterocarpus lamellatus
Shorea biawak
Shorea kudatensis
Shorea revoluta
Shorea rubella
Shorea slootenii

Estimated habitat loss
(%)
97.5
99.5
95.2
89.4
92.7
88.9
93.9

Key conservation area
Sianggau FR, Pulau Gaya Park.
Sianggau FR.
No known populations in a PA.
Matunggong FR, Bengkoka FR.
Sianggau FR.
Sianggau FR.
Sianggau FR.

196

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

Slide Presentation

197

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

198

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

199

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

SESSION III: SPEAKER 10

SCIENTIFIC RESEARCH, ECOTOURISM AND PROTECTED AREA
MANAGEMENT: SABAH PARKS EXPERIENCE WITHIN
THE HEART OF BORNEO

Dr. Jamili Nais & Dr. Maklarin Lakim
(Paper presented by Dr. Maklarin Lakim)
Sabah Parks

Dr. Jamili has been working with Sabah Parks for over 25 years
and currently he is the Deputy Director of Sabah Parks. He received
his BSc in Plant Botany/Taxonomy from Universiti Kebangsaan
Malaysia and PhD in Plant Ecology from University of Aberdeen.
He is an award winning author with two books and over 75
publications.

Abstract
Scientific research is an integral part of protected area management and ecotourism. Our
experience in the Parks system in Sabah shows that scientific data is needed if our network of
protected areas is to be effectively managed, with sound science the bases of management
efforts and interventions. Research data is also needed for sustainable ecotourism. We have
also shown that scientific research can also be a useful revenue stream.
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Introduction
Park system in Sabah is a bit unique because the agency entrusted to manage the park is
separated from the traditional attachment to the Forestry Department, as is widely practiced in
many places. All state parks in Sabah are entrusted to an agency named Sabah Parks Board of
Trustees. This agency was established in 1964, right after the formation of Malaysia. As such, we
were able to work in managing the parks independently from the big parent departments. As such
we had an ample opportunity to gain experiences in managing parks by our own way. Therefore
we were able to work inter-dependently with peer agencies in Sabah.
Sabah Parks or in full Sabah Parks Board of Trustees is a Semi-Government Organization (SGO)
under the Ministry of Tourism, Culture and Environment, State of Sabah. We are operating under
the provisions of Parks Enactment 1984, entrusted to manage state parks gazetted under the
enactment whether it a terrestrial parks or marine parks. This enactment was originally called
Parks Ordinance 1962, the one used to gazette Kinabalu Park as our first state park in 1964. It
was amended a couple of times in year 1997 and 2002 respectively. A strong nature protection
enactment, dictated us not to cut a tree or pluck a leaf inside the park without prior written
permission from the head of agency. We are only about 49 year old, a relatively young
organization and with limited experience. Nevertheless, we have played our important role in
protecting the essence of protected area in Sabah.
This presentation aims to share the Sabah Parks experience in utilizing scientific research and
ecotourism in our quest to unleash park potential for sustainable growth in Sabah.
Park Areas
Parks areas in Sabah are fully protected area. Currently we have eight parks, comprised of 3
terrestrial parks and 5 marine parks (Table 1 and Figure 1). We will only focusing on the
terrestrial parks, as these are our main concern here, within the Heart of Borneo initiatives. Total
area is 234,261 hectares, obviously a small portion of the Heart of Borneo. In spite of that, we
would like to value it as high as a priceless bunch of natural capital of Sabah. Obviously, a small
means limited and therefore should be an expensive item. Parks are unique areas of Sabah in
terms of flora and fauna are priceless natural capital.
Terrestrial parks of Sabah need no introduction. We all know the Kinabalu Park with its majestic
Mount Kinabalu; the Crocker Range Park with its association with Rafflesia flower and Tawau
Hills Park the home of hornbills, also the location of the World‘s tallest tropical tree, a Shorea
faguetiana. We will not elaborate further on this, we are speechless on this. It simply stunning
study sites of tropical ecosystem, from lowland to the montane forests in Sabah at its possible
purest condition.
Park Management
Protected area management in the context of Sabah Parks is basically preservation of park areas
in the form of enforcement, boundary demarcation, regular patrol, visitor management, facility
upkeeps and maintenance.
Management plan has always been our main reference in managing parks. From time to time we
revised it accordingly, where input from research works or scientific data is essential. Park
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spatial management basically employed zoning. Park area is zoned accordingly based on
suitability of area in terms of geographical location, natural characteristics, natural attraction as
well as an area importance in terms of flora and fauna conservation.
The last decade has seen us involved in a conservation initiative named the Bornean Biodiversity
and Ecosystem Conservation (BBEC) programme. It is a joint program conducted by Sabah State
Government, University Malaysia Sabah and Japan International Cooperation Agency (JICA).
The programme consisted of four components namely: park management, habitat management,
research and public awareness components. The programme success was implied by its two
phases of implementation spanning over a decade.
The BBEC phase I was held over the period of 2002 to 2007, during this period the Sabah Parks
was tasked to spearhead the park management component. The focal activity was pivoted to the
production of Crocker Range Park Management Plan. It was completed in 2007. Subsequently,
BBEC phase II was held over the period of 2008 to 2012. This time around we focused our
efforts to the establishment of a model Community Use Zone (CUZ) within Crocker Range Park.
Project site was based at Kg. Ulu Senagang, Keningau and Kg. Mongool Baru, Tenom. Research
activities were the essence of this program. Sociological and biological studies were conducted in
our quest to collect scientific data for the decision making process. The aim was to create a
harmonious relationship between the community staying inside the park with the Sabah Parks
management. Many dialogues were held throughout the project in our quest to get a common
ground for the benefit of the park conservation.
As a continuation of the BBEC, another program named Sustainable Development for the
Biodiversity and Ecosystem Conservation (SDBEC) was launched in early 2013. This initiative
aims to establish the Man and Biosphere Reserve (MAB), of the UNESCO programme. Under
this programme, the Crocker Range Park was identified as the core area of the MAB and forested
areas surrounding the park as part of the reserve.
The last couple of year has also seen Sabah Parks investing in a project named Kinabalu Eco
Linc. This particular project aimed at constructing a management plan of ecological linkages
connecting Kinabalu Park with Crocker Range Park. Various disciplines of researches were
carried out focusing on the community forest reserves and surrounding forest reserves located
between the two state parks. The management plan for this connectivity project was completed in
2012. The essence of this plan, is not related to any land acquisition by Sabah Parks. Rather, it
tries to convince, facilitate and empower the local communities within the identified connecting
area in managing their own community forest reserve in an appropriate manner and favourable to
biodiversity conservation.
Sabah state parks at its best scenario can be reflected simply to the reasons of Kinabalu Park
inscription as a World Heritage Site by the UNESCO on 2 December 2000. The three simple
reason of ‗ABC‘ which stand for abiotic, biotic and cultural, respectively. These are the tree
aspects of park area management where preservation and local community participation in its
management were the essence of parks conservation.
The Management and Development Master Plan 1992, has been our main work manual that
shaped the organisational structure over the last 2 decades, The master plan outlined 5 strategic
thrust towards sustainable development of the park. The second thrust, spearheading scientific
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research and education values was a pivotal guiding in placing the research endeavor as a priority
conservation agenda within the park.
Scientific research
It is obvious that, scientific research has always been the essence of park management. It was
started as Ecology Section at Kinabalu Park in 1979. Further expansion ended with the
establishment of the Research and Education Division in 1994, with several research units were
set up and based at the Kinabalu Conservation Building at Kinabalu Park. Since then, further
expansion and restructuring of this division was held in year 2000 and 2008, respectively. It
includes the creation of new research units as the need arises from time to time.
Scientific expedition was a regular program in Sabah Parks. The post-independence scientific
expedition to Sayap, Kinabalu Park was held in 1992. The last scientific expedition was the
Kinabalu-Crocker scientific expedition in September 2012. Between the two, there are many
scientific expeditions conducted in various localities within Sabah Parks. Despite the many
expeditions to various parts of the parks, exploration is always needed from time to time in the
quest to know what is contained in particular localities of the park at a specified time. Rather
than finding solutions, normally such expedition ended with generation of more new intriguing
questions. Many more places within park needed further investigation in our quest to know
natural capitals occurred within the park.
Research & Education
To facilitate research activities, Sabah Parks has decided to assign at least a Park Ranger level
staff to overlook research matter at every park station throughout Sabah. Research facilities such
as permanent research plots, transects, underwater transects and research tower were established
in selected sites. Research laboratory was also constructed in several park stations.
Basically, research works consisted of internal research, external research, documentation and
publication, natural history collection ex-situ garden (for research and eco-tourism) and nature
education. As an example of our internal research, below is the list of flagship researches:
a) Rafflesia of the world
b) Medicinal plants of Kinabalu and Crocker Range
c) Primates of Tawau Hills Park
d) Birds distribution across altitudinal gradient of Mt. Kinabalu
e) Amphibians and reptiles of Kinabalu and Crocker Range
f) Biology of marine turtles at the Turtle Islands Park
g) Tissue culture of threatened wild orchid species
Since the beginning of the park, we were collaborated with several local and international
institutions. The local collaboration involved the University Kebangsaan Malaysia Sabah
Campus, and later the University Malaysia Sabah. The international collaboration involved
several institutions include: Royal Botanic Garden at Kew, UK; Field Museum and natural
History, Chicago, US; Kyoto University, Japan; German Society for Tropical Ecology;
University of Montana, US; and Cornell University, USA.
Visiting scientist is important since the individual researcher brings their own expertise and
know-how. Therefore, collaborating with them in conducting researches in side the park has
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helped us to build our capacity in conducting our internal research activities. Some of research
collaboration is a long term endeavor. Such instances are as follow:
a) Flora of Kinabalu, by Prof. Dr. J.H. Beaman, MSU/ RBG Kew, UK.
b) Wild Orchid research, by the Royal Botanic Gardens, Kew, UK.
c) Herpetological research, by the Field Museum of Natural History, Chicago, USA.
d) Floristic plots along the gradient of Mount Kinabalu, by Prof. Dr. Kanehiro Kitayama
(Kyoto University), Japan.
e) Insect diversity in a tropical rainforest, by Prof. Karl Eduard Linsenmaier, the German
Society for Tropical Ecology.
f) Montane birds of Kinabalu, by Dr. Tom Martin, University of Montana, USA.
g) Lowland birds of Tawau Hills Park, by Prof. David Winkler, Cornell University, USA.
Sabah Parks has established a natural history collection since 1988. The collection includes
Herbarium, Entomology and Zoology collections. All of these collections are housed in Kinabalu
Conservation Center (Building) at Kinabalu Park. Current list is around 135,732 specimens,
comprises of 37,997 plant specimens; 55,207 insects specimens; and 24,243 animal specimens.
Most of the scientific specimens were collected from parks areas. It therefore play important role
in the inventory of natural resources of the park.
Revenue Stream
Research is also a revenue stream for Sabah Parks. Researchers, especially foreign researcher
normally bring with them sufficient research grants to cover their research expenditure and living
cost, which include purchase of research materials and equipment, hiring of local people as
research helper, transportation, accommodation and food. As such, researchers help to generate
economic activity at the site where they conducting their research.
Apart from that, there is also a sign of trend of revenue oriented scientific expedition into the
park. Several such proposals were handed over to us early this year. This is a new endeavour
where eco-tourism players are staking their claim in helping the management of parks collecting
information, while at the same time generating revenue for park development.
In Sabah Parks, research activities are used to generate revenue. Development of botanical and
faunal gardens in an ex-situ concept, while in beginning were aimed at preservation of rare and
threatened species, was opened to public with small entrance fee to cover its maintenance cost.
Since 2008, we collected research permit fee together with research deposit for every research
permit granted to visiting scientists. The main aim was to create a prestige of having a research
permit inside the park among visiting researchers. Such control was also aimed at enhancing
collection of research reports that guaranteed through deposit payment. Research results are tool
for Sabah Parks management decision making.
Sustainable Ecotourism
Ecotourism is the main source of monetary generation activity in Sabah Parks. It must be
conducted with special attention to involve local community from park surroundings. Research
findings are usually the basis for ecotourism development, expansion or remedy. In some
instances, ecotourism development created conflict of interest in terms of nature conservation.
When such things happen, we resorted to scientific data in order to solve such matter amicably
for the interest of all stakeholders.
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In a positive viewpoint, a large number of visitors to the park are an opportunity for conservation
campaign. In this way, we developed centers for campaigning in the form of exhibit gallery, exsitu garden and nature trails for education and awareness purposes.
In 2011, the Ministry of Tourism, Culture and Environment of Sabah has instructed Sabah Parks
to spearhead a study related to identification of ecotourism potential at Kg. Long Pasia and Kg.
Long Mio areas. This was a multi-agencies initiative to evaluate current situation at the area and
identifying natural capital for ecotourism development potentials there. Among participating
stakeholders were Department of Forestry, Sabah Forest Industries, University Malaysia Sabah,
Sabah Museum, NGO (WWF_Malaysia), Tourism players and local communities. A seminar
organized in 2012 on this endeavour concluded the suitability for this area for ecotourism
development and further initiatives are being undertaken by the Ministry in making this vision
materialized.
Discussion
We expect challenges ahead. The most prominent is related to rapid population increase in
Sabah. This will trigger more demand for land and anthropogenic pollution to degrade quality of
nature and our environment.
More ecotourism promotion including intensive campaign by government including the visit
Malaysia Year 2014, will dictate the increase number of visitor to Sabah. As such the demand for
more park recreation space will be surfaced. This will exceeded our tourist carrying capacity.
More coordination between promotion and product development is required for a better tourism
management.
Many more park corners that we think we know, but in fact we never entered. One example is
Gaya Island. As such, many more expedition and research are needed in our quest to know the
contents of the park for a better management of it and optimal utilization of park natural capital.
More research is required awaits younger fieldworker in the future. Such research will help in
revealing park management blind spots, as well as potentials for future development. Such
research will help to unleash development potentials of the park.
Conclusion
Scientific research is important in park management and ecotourism development. Research is
pivotal tool to unleash park‘s natural capital potential for sustainable growth in Sabah. Towards
the 50th Anniversary of the Sabah Parks in year 2014, we have a dream that, people of Sabah will
live in harmony with nature.
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Rapporteur‘s Notes on Q & A

Suitable tree species for forest restoration was brought up and this should be given due
attention for the success of a restoration programme.
Relevant programmes for the local communities living within and adjacent to the Sabah
Parks area should be taken into consideration by the management of the Parks.
Water pollution within the Crocker Range area was discussed and it is important to ensure the
cleanliness of the rivers as they are the source of water supply to the communities in the
adjacent towns and villages.
Sabah Parks policy on infrastructure development was discussed and it is crucial to ensure
that future development should be on a sustainable basis which does not adversely affect the
environment. Similar question was posed to Yayasan Sabah on the development of the Silam
coast.

211

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

SPECIAL SESSION &
CLOSING CEREMONY

212

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

SPECIAL SESSION

COMMUNICATING VALUE IN THE HEART OF BORNEO

Andrew Escott
Cohn & Wolfe, UK

Mr. Escott is the Managing Director of Cohn & Wolfe‘s full
service Corporate Affairs division. Cohn & Wolfe, a global
communications agency, builds brands and corporate
reputations through an uncompromising commitment to
creativity. The Corporate Affairs division advises some of
the world‘s leading companies on their branding and
communication programmes.
These companies often
manage complex supply chains with significant NGO and
stakeholder interest.

Abstract
This presentation focused on how we establish the value proposition for the Heart of Borneo
and use this to effectively brand, market and communicate. Being clear about the brand
experience we wish to offer, the impact it needs to achieve whilst ensuring it is realistic and
aligned with the needs of the stakeholder community.
The Heart of Borneo is many things to many people and that can make communication
challenging. This discussion set out a process to bring focus and long term success.
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6.0 CLOSING SPEECH BY THE DEPUTY MINISTER OF NATURAL RESOURCES
& ENVIRONMENT, MALAYSIA,
Y.B. TAN SRI DATUK SERI G. PALANIVEL
(Represented by YBhg. Datuk Dr. Abdul Rahim Nik, Deputy Secretary General,
Ministry of Natural Resources & Environment, Malaysia)

Bismillahirrahmanirrahim
YBhg. Datuk Sam Mannan
Director, Sabah Forestry Department
Distinguished guests, members of the media, ladies and gentlemen
Good afternoon and Salam 1Malaysia
First and foremost, I would like to extend very warm greetings from The Honourable Datuk
Seri G. Palanivel, Minister of Natural Resources and Environment to everyone assembled
here today. Due to unavoidable circumstances, The Honourable Minister is not able to be
here this afternoon and I am delighted to deliver this speech on his behalf.
I would like to sincerely thank Datuk Sam Mannan, Director, Sabah Forestry Department, for
inviting me to officiate the closing of the international conference on ―Heart of Borneo‘s
(HoB) - Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah‖. I note
that many of participants in this conference have travelled thousands of miles to be here, and
I want to thank everyone for your dedication and commitment to our common cause. We are
especially honoured by your presence in this two-day conference.
Ladies and gentlemen,
Six years ago, the Declaration on the HoB Initiative was signed in Bali, Indonesia, on 12
February 2007. The signing of the Declaration was a very important milestone in bringing
together three sovereign states, with similar social, cultural, historical, ecological and biophysical backgrounds, and a common vision of promoting trans-boundary conservation area
networks, as well as maintaining forest connectivity.
The Federal Government is committed to the HoB Initiative and will continue to support
Sabah and Sarawak in the implementation of various projects and activities under this
initiative. From 2009 until 2013, the Federal Government has allocated about RM23.68
million under the Five Year Malaysian Development Programme. I must also thank both state
governments, Sabah and Sarawak, for their strong support and commitment to contribute
substantial amount of the State‘s budget towards this noble cause.
Ladies and gentlemen,
I am aware that Sabah is revising the Sabah Heart of Borneo Strategic Plan of Actions (SPA).
Since the first SPA that was produced in 2008, the implementation of the HoB Initiative in
Sabah has had many successes, including an increase in protected areas. These new protected
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areas have increased the connectivity in Sabah‘s networks of forests and thus increased the
survival chances of endangered wildlife. I hope the revised version of the SPA will provide
the guidance for a more coordinated and synergistic effort to achieve the overall goal, as well
as the vision of the HoB Initiative. I am also glad to know that the State Government of
Sabah through the Sabah Forestry Department took a leading role in implementing various
conservation efforts and activities under the HoB Initiative in partnership with various
international and local agencies as well as the local communities.
I am also happy to note that the State Government of Sarawak has approved its‘ HoB Plan of
Implementation Framework (PIF) on 24 October 2013. This affirmation of commitment by
the state government will strengthen the collaboration among stakeholders especially with the
private sector and non-governmental organization (NGOs) and local communities in the
highlands through their organization, such as FORMADAT. With this commitment too, the
Ministry foresees more effective implementation of HoB Initiative in Sarawak.
Ladies and gentlemen,
Malaysia is a mega-diverse country that has been implementing Sustainable Forest
Management (SFM) and has maintained over 50% forest cover. In this regard, the New
Economic Model unveiled in 2010 echoed and reemphasized the potential of biological
resources to be used in a sustainable manner for new wealth creation as stipulated in the
Biodiversity and Biotechnology Policy of this country. While we strive to become a
developed country by 2020, with higher income and better quality of life, conservation of
biodiversity will be a top priority for Malaysia, as we are taking a balanced approach towards
development. With this in mind, we are now focusing on mainstreaming biodiversity into all
relevant sectors of development.
It is often the case that sound biodiversity information is lacking to support good policy and
decision making. I am glad to share that as part of our effort to leverage on scientific
knowledge, the First National Council on Biodiversity chaired by the Right Honourable
Deputy Prime Minister on 22 October 2013 agreed to fast track the establishment of
Malaysia‘s National Biodiversity Centre. We foresee through the establishment of this
Centre, we could enhance and support programmes related to biodiversity and forestry,
including the HoB Initiative.
As you are aware, the Millennium Development Goals (MDGs), adopted in 2000, will
conclude in 2015, to be followed by the Sustainable Development Goals (SDGs). The MDGs
focus on ending extreme poverty, hunger, and preventable disease. They have been the most
important global development goals in the UN‘s history.
The SDGs will continue the fight against extreme poverty, but also add the challenges of
ensuring more equitable economic growth and environmental sustainability, especially the
key goal of curbing the dangers of human-induced climate change. Continuous
implementation of the HoB Initiative is certainly in line with the spirit of sustainability that
forms the core element in formulating the SDGs.
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Ladies and gentlemen,
The theme for this year‘s conference, which is ‗Heart of Borneo (HoB) Natural Capital:
Unleashing Their Potential for Sustainable Growth in Sabah‘ is indeed timely because natural
capital is a very important component that contributes significantly to the economy. Natural
capital is the foundation of all human economic activities and it is of utmost importance that
economic development is in harmony with sustainable use of our natural capital. The richness
of the natural capital within the HoB makes it imperative for us to find the best possible way
to unleash its potential and ensure sustainable growth, so that our future generations may still
be able to appreciate what we have today.
As the Right Honourable Prime Minister of Malaysia emphasized at the ‗High Level Forum
on Biodiversity and Development Post 2015‘ on 4 November 2013, the world is witnessing
an unprecedented and alarming rate of biodiversity loss. With the adoption of the Aichi
Biodiversity Targets under the Convention of Biological Diversity in 2010, and as we look
forward for the post 2015 SDGs, there is great opportunities to pull together energy and
resources to embark on substantial work for biodiversity conservation. As policy makers,
planners and scientists, all of us are entrusted with a noble task in ensuring our valuable
biodiversity heritage are intact, functional and healthy for the continuous benefit of the
present and future generations.
Ladies and gentlemen,
I must take this opportunity to congratulate Datuk Sam Mannan and his team for
continuously organizing the international conference annually. I am delighted to note that
about 750 participants of different backgrounds representing various agencies, both local and
international, participated in this year‘s conference. I believe that all of you have benefitted
and contributed significantly in this two-day conference. Indeed, the two-day conference has
not only provided information, but also served as a platform for discussion and exchange of
ideas among relevant agencies and individuals for moving forward in the implementation of
the HoB in Sabah.
I also wish to express my sincere appreciation and profound gratitude to the speakers and all
the participants for making this conference a resounding success. To all our guests, especially
those who are in Malaysia for the first time, please take this opportunity to discover
Malaysia. I hope that this will not be your first and last visit here.
On that note, ladies and gentlemen, I take pleasure in declaring this ―International Conference
on Heart of Borneo‘s (HoB) Natural Capital: Unleashing Their Potential for Sustainable
Growth in Sabah‖ officially close.
Thank you.
Ministry of Natural Resources and Environment
Malaysia.
7 November 2013
221

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

PHOTO GALLERY

222

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

7.0 PHOTO GALLERY
OPENING CEREMONY

223

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

224

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

225

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

226

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

227

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

228

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

CONFERENCE IN PROGRESS – DAY 1

229

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

230

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

231

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

CONFERENCE IN PROGRESS – DAY 2

232

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

233

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

CONFERENCE DINNER

234

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

235

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

REPORT BY SESSION CHAIRPERSONS & CLOSING CEREMONY

236

International Conference on Heart of Borneo’s Natural Capital: Unleashing Their Potential for Sustainable Growth in Sabah

237

