
Klaus Schmitt

GBEP  | 26.06.2019

Experience of GIZ with bioenergy 
on Panay Island



 The Forest and Climate Protection Panay II Project 
(ForClim) supported the use of biomass to replace 
fossil fuel and reduce carbon emissions

 ForClim was funded by the German Federal Ministry for 
the Environment, Nature Conservation and Nuclear 
Safety (BMU) through its International Climate Initiative 
(IKI) and jointly implemented conducted by the Deutsche 
Gesellschaft für Internationale Zusammenarbeit (GIZ) 
GmbH and the Department of Environment and Natural 
Resources (DENR)

 The project supported 4 People’s Organisations with the 
installation of flatbed rice dryers which use rice husk as 
energy source

 These dryers reduce operating costs and greenhouse 
gas (GHG) emissions and can address the problem of 
lack of energy sources in off-grid areas

 They also reduced methane GHG emissions by 
preventing rice hulls from being left to decay

Introduction
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Rice drying is an important part of the value chain for rice production; rice usually has a 
moisture content of 28% (weight-based), while rice mills require a moisture content of 
13.5-14.0% for optimised operation

Rice drying
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Drying is often done by sun at the road side

The Department of Agriculture promotes flatbed rice 
dryer which use biomass or electricity

The biomass rice dryer has a masonry combustion 
chamber and drying bin; the smoke passes through the 
drying chamber like a chimney and heats/dries the rice 
from below 

The rice has to be turned several times for even drying; it 
gets sooty and smells of smoke; the rice jumps through the 
heat and it stays wet at the top

The dryer which uses electricity produces better quality 
rice, but requires grid connection and uses electricity 
generated from coal and diesel; i.e. produces GHG 
emissions



Developed by Jover Light Industries: through a sophisticated flow and swirling process and 
automatic ash discharge, only warm air (about 50°C) enters a blower (80 HP engine, multi blade 
radial blower with diffuser vane, 76 cm diameter) and is then blown through a grid of bamboo slats 
covered with a nylon net 

Improved biomass rice dryer
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The warm air flows under pressure through the rice, it thus does not overheat the rice at the bottom 
of the grain box; the rice does not have to be turned, dries quickly and evenly, does not crack, does 
not get sooty and does not smell of smoke



Rice dryer JB200RH/BIB
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 Drying time 8-10 hours brings initial moisture 
content of 24% down to 14%

 Drying temperature 50ºC, moisture gradient 
between top and bottom below 2%

 Furnace: rice hull furnace (auto-feed/auto ash 
discharge); 3-5 sacks of rice hulls per hour

 Blower: multi blade radial blower with diffuser 
vane (diameter 76 cm)

 Blower engine: truck engine (second hand, 
new radiator and hoses; battery and control 
panel); 3 liters diesel per hour

 Bin: #18 galvanized steel sheet and bamboo 
grid with black plastic screen

 Floor area 8x12 meters



Conventional flatbed dryers produce greenhouse gases [carbon dioxide (CO2), methane (CH4),
and nitrous oxide (N2O)] through the combustion of kerosene and diesel

Fuel consumption conventional flatbed dryer: 8 litres of kerosene per hour 

1,613,636 t average annual rice production in Panay (2009-2013)

GHG emissions from conventional flatbed dryer
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Equations and calculation

Consumption (TJ) = Consumption (Gg) x Conversion Factor (TJ/unit)   [Gg = gigagram; TJ = terajoule]

CO2 Emission (tCO2) = Consumption (TJ) x CO2 Emission Factor (kg CO2/TJ)/1,000

CH4 Emission (Gg CH4) = (Consumption (TJ) x CH4 Emission Factor (kg CH4/TJ)/1,000) x 21

N2O Emission (Gg N2O) = Consumption (TJ) x N2O Emission Factor (kg N2O)/TJ)/1,000

The emissions for drying the entire rice harvests in Panay will be 42,525 tCO2e



35% of the rice hulls produced in Panay annually could dry the entire rice production in Panay

Biomass flatbed dryers produce GHG from the combustion of diesel and rice hulls
methane and nitrogen oxide

The carbon emission from biomass is accounted for as part of the biogenic cycle 
the biomass combustion simply returns to the atmosphere the carbon which was absorbed as the plants grew 

Fuel consumption biomass rice dryer: 2 litres of diesel for blower and 0.035 tonnes of rice husks/hour

GHG emission reduction calculation - biomass rice dryer
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The total emissions will come from the diesel 
combustion amounting to 8,584 tCO2e

plus the methane and nitrogen oxide emitted by 
biomass amounting to 1,225 tCO2e; thus 
the emissions for drying the entire rice 
harvests in Panay will be 9,809 tCO2e

Using biomass flatbed rice dryers will result in 
an estimated total 
GHG emission reduction 32,716 tCO2e per year



Using biomass flatbed rice dryers results in

 GHG emission reductions through avoiding the use of kerosene

 Methane emission reductions (rice hulls not being left to decay)

 Cost savings 

 High quality rice (uniformly dried grains)

 Fertiliser from the ashes of the rice husks

Potential for Panay

 If the entire rice harvest in Panay would be dried using biomass, 
the total GHG emission reduction would be about 32,700 tCO2e per year 
compared to kerosene flatbed rice dryer

 The GHG emissions could be further reduced by using solar photovoltaic 
for the blower

 The total annual cost savings would be over 636 million PHP per year or about 
10,350,000 Euro based on the average exchange rate for August 2018 

Conclusion
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As a federally owned enterprise, GIZ supports the German 

Government in achieving its objectives in the field of international 

cooperation for sustainable development.
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