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• Forests and trees are a vital natural resource upon which people 
rely for firewood, shelter and to power machinery and industrial 
activities.

• Globally, some 2.5 billion people use traditional biomass, such 
as wood and charcoal, for cooking and heating. It can also be 
converted into heat, electricity and liquid fuels.

• In recent years, a modern form of energy derived from biomass, 
known as bioenergy, has become more common.

• Bioenergy offers the potential to sustainably meet growing 
energy needs with the added benefits of restoring degraded land 
and providing food and livelihoods for local communities.

Energy from Forests and Trees



GROWING INTEREST ON BIOENERGY

• 30% rise in global energy demand to 2040 (IEA, 
2016)

• Hundreds of millions of people will still left in 2040 
without basic energy services (IEA, 2016)

• The Paris Agreement on CC – ‘transformative 
change in the energy sector’ is key to reach the 
agreement 

• SD is not possible without access to sustainable 
energy – SDG 7

• National goal/target related to renewable energy 
including bioenergy… e.g., Indonesia 23% by 2025…

• Potential linkage between bioenergy and restoration 
goals 



Results
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4-R approach,  right tree on  
right landscape…

FOOD, FUEL, ENVIRONMENT OR SDGs?  

$

$

International/national  
goals and commitments

If we manage the land sustainably, we can meet all 





TREE BASED BIOENERGY FRON AGROFORESTRY  LANDSCAPE RESTORATION

• CIFOR and partners investigating the opportunities to 
restore degraded forests and landscapes while 
producing bioenergy (and foods) using climate smart 
agroforestry methods.

• This approach can simultaneously help to achieve 
other national targets such as food and energy 
security in rural and isolated locations and 
greenhouse gas emissions reductions and providing 
multiple ecosystem services.

• Lessons and good practices can be scaled up and 
scaled out in many islands in Indonesia and other 
parts of Asia 



KEY QUESTIONS

• Q1: How can sustainable bioenergy be 
developed to avoid the food-energy-
environment trilemma with alternative 
feedstocks while restoring degraded lands? 

• Q2: What are the most promising species 
to achieve efficient bioenergy production 
from degraded land? Species characters, 
productivity and additional environmental 
values?

• Q3: What are the socio-economic and 
environmental benefits and challenges of 
bio-energy plantation on degraded land? 



PROJECT LOCATIONS 



▪ Component I: Reviewing/mapping policies, land availability, species 
suitability, potential productivity, community perceptions  –
opportunities and challenges;

▪ Component II: Establishing research/demo trial of key bioenergy 
species (trees not herbaceous plants) on various types of degraded 
land in Central/East Kalimantan, South Sumatra;

▪ Component III: Laboratory/chemical analysis – fuel/energy 
productivity/efficiency

▪ Stakeholder engagement and capacity building: work with 
local/national partners – universities and community groups

▪ Potential for scaling up these activities and linking to restoration of 
degraded land for biomass production – private and corporate 
investors 

PROJECT ACTIVITIES – KEY COMPONENTS



NYAMPLUNG / TAMANU TREE BAMBOO PONGAMIA

• Easy to grow

• Multifunctionality

• Native to the region 

• Bioenergy and restoration 



ABOUT PONGAMIA

▪ Pongamia pinnata, (syn. Millettia
pinnata), also known as the malapari or 
karanja tree, has a large native 
distribution including India.

▪ The species is also cultivated in India, 
Africa, Australia, the United States, and 
other countries. 

• Grows well on degraded and marginal 
land.



MULTIPLE USES OF PONGAMIA 









FOREST NEWS…  EXAMPLES



LAND AVAILABILITY FOR BIOENERGY PLANTATION 

• Common myth: There is not enough land on 
which to grow biofuel crops. Currently, they 
supplant much needed food crops and 
environmental conservation areas

• Fact: Our research suggests large areas of 
degraded and underutilized land is available 
in Indonesia (and globally). The degraded 
land can be restored with climate-smart 
agroforestry systems that support food, 
energy and environmental conservation goals 
(Jaung et al. 2018)



BIOENERGY AND ENVIRONMENT 

• Common myth: Bioenergy plantations 
destroy native vegetation and lead to 
biodiversity loss

• Facts: Initial findings from our work in 
Indonesia demonstrate that bioenergy 
plantations on degraded land are a 
promising approach for land 
restoration and enhance native 
biodiversity. Our two-year-old bioenergy 
research and demonstration plot is 
colonized by several bird species and 
such insects as bees and butterflies. 



FUEL OR FOOD  

• Common myth: Bioenergy plantations 
displace food production areas and increase 
food prices.

• Fact: Our research from Indonesia shows 
that bioenergy and food production, including 
rice, pineapple and fish can be combined at 
plot and landscape scale - increasing the 
value of the land, enhancing food security 
and supporting rural livelihoods



• If done appropriately, tree-based bioenergy, can 
be an effective means to enhance food and 
energy security while supporting climate and 
development goals

• There are wide range of approaches and tools 
available – from simple to complex. 

• Right crops in right landscape 

• Right business model

• Respecting community rights 

• Dissemination of best practices and identify 
potential for scaling up/improving existing models 
– through public, private partnership

KEY MESSAGES 



cifor.org
blog.cifor.org

ForestsTreesAgroforestry.org
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