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Sustainable Management of Bio-energy for 
Improving Livelihoods of Disadvantaged 

Communities in Nepal



• Energy consumption in Nepal is merely one fifth of the world's average and less 
than half of the Asian's average. 

• Nepal’s per capita energy consumption (15GJ) is one of the lowest in the world

• Nearly one third households (33%) still do not have access to electricity 



Water and Energy Commission Secretariat (WECS), Government of Nepal (June 2014)
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Current Bioenergy Initiatives in Nepal



Sources of bioenergy
� Woody biomass (stems, branches and twigs)
� Non-woody biomass (leaves, leaf litter, grass)
� Agriculture residue (rice husk, straw)
� Oil seeds, industrial residue (molasses) and, 

cattle dung and human feaces 

� Potential biomass energy sources in Nepal:
� Mesua ferrea (Nageshwor):  77% (Native species)
� Jatropha curcas (Sajiwan): 45-55% (Exotic species)
� Resin from pine trees: sources of bio-hydrocarbon
� Molasses from sugarcane (sugar industry): sources 

of ethanol
� Organic waste. Weeds: briquettes, biogas

Jatropha curcas



Energy Gardens for Small-Scale Farmers in 
Nepal: Institutions, Species and Technology 

(2014-2015)

Hassan Biofuel Park 
Karnataka, India



The concept of energy gardens
Alternative energy projects not focused to meet household/ 

community energy needs
Though based on the traditional bio resources and knowledge 

of rural energy production and consumption this is still a virgin 
concept of rural energy production.

Major benefits of Energy gardens are: 
� Environment friendly
� No competition with food crops, thus agricultural integrity 

can be kept intact
� Highly inclusive
� Community empowerment (led by community institutions)
� Provides multiple goods and services





q 70 species of oil yoielding
species recorded and 
thoroughly reviewed

q High proportions of native/ 
indigenous species

q A greater richness of such 
species in Mid-hill ecosystems

Indigenous Oil Yielding Plant Species

Mid-hills ecosystems with bio-
energy potentials

qSignificant proportions of 
degraded and fallow lands 

q Rich indigenous knowledge 
of plant use and energy 
production e.g., rural 
lightening, bio-briquettes,  

qcharcoal production, etc. 



Jatropha curcas L. (Euphorbiaceae): (500-1200m)
EXOTIC; Crude oil value: 30-35%

Bassia butyracea Roxb. (Sapotaceae): (300-1500m)
NATIVE

Gaultheria fragrantissima Wall. (Ericaceae): (1200-2600m)  
NATIVE

Sapindus mukorossi Gaertn. (Sapindaceae): (100-1200m) 
NATIVE. Crude oil: 40-60%

Ricinus communis L. (Euphorbiaceae) : (150-2400m) 
EXOTIC; Crude oil: 45-50%

Major Oil Yielding Species 



0

10

20

30

40

50

60

70

80

90

100

Walnut Dhattello Pumpkin Tori Tilkhuro Baya 
Bhango

Kuya 
Bhango

Khwale Chulle AruGhalle Aru Chyuri Neem Bhang Harro Bakaino

%
 c

on
te

nt

Type of plant species

Oil content and residue of different plant species

Oil content (%) Residue (%)



Records of 158 species of 
popular fuelwood, 
representing 58 families

Indigenous Fuelwood Species



Alnus nepalensis D. Don (Betulaceae): (500-2600m)
NATIVE

Pinus roxburghii Sarg. (Pinaceae): (1100-2100m)
NATIVE

Castanopsis indica (Roxb.) Miq. (Fagaceae) :
(1200-2900m), NATIVE

Litsea monopelata (Roxb.) Pers. (Lauraceae):    
(500-1600m), NATIVE

Adina cordifolia (Willd. ex Roxb.) Benth. & Hook. 
f. ex Brandis (Rubiaceae), (150-800m),  NATIVE

Major Fuelwood Species 



A total of 65 prioritized 
species for indigenous 
timber production and 
eight species for 
indigenous charcoal 
production in Nepal 
were identified 

Timber and Charcoal Producing Species



Lyonia ovalifolia (Wall.) Drude (Ericaceae):
(1300-3300m); NATIVE
Uses: Firewood (charcoal), incense, medicine

Schima wallichii (DC.) Korth. (Theaceae): 
(900-2100m); NATIVE

Ficus cunia Buch.-Ham. ex Roxb. (Moraceae) :
(200-1700m); NATIVE

Myrica esculenta Buch.-Ham. ex D. Don (Myricaceae): 
(1200-2300m), NATIVE

Rhododendron arboreum Sm. (Ericaceae): Gurans; 
NATIVE

Major Charcoal Producing Species



Maren et al. 2013.  Environmental Conservation



Area, production and available residue from cash crops 



Agriculture Residue Production by Crop Types 
(2012/2013)



New Initiative: Energy Smart Village
• Building on the findings of the first phase scoping study, the project is 

being extended to the diverse physiographic region of the 
Kanchenjungha Landscape, Eastern Nepal.  

• A feasibility assessment will be carried out in four districts within 
the landscape to investigate the possibility of a plantation of high 
value native multipurpose tree species, and 

• Assessment of biomass residues from households,  agriculture 
and industries for the raw materials for biodiesel production and 
biomass gasification plant.

• Initiation of biomass gasification scheme for rural 
electrification, and create Energy Smart Villages









Project activities
� Feasibility assessment within the different physiographic landscapes
� Implementation of a pilot project for the establishment of a biomass 

gasification plant and an energy garden

Major outputs
• To facilitate public awareness in sustainable utilization of bio-energy 

for upgrading livelihood of under-privileged communities
• To create Energy Smart Villages in remote areas of Nepal

Approaches
§ Collaboration with national/ international organizations to 

develop joint project proposal.
§ Execution of project and develop Energy Smart villages

The Way Forward
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