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Rice Straw Biogas:
How to Lockdown

Emissions and make 

Clean Fuel from Wastes



Problem

Tonnes CO2e/yr (Nature, 2018)

Rice = 48% of all Crop Emissions

- 1,000 MT CO2e/yr

- cf Aviation: 918 MT



Why is it so bad?
A: Rice Straw!

Option 1: Burn it

• 300,000,000 tonnes/yr

• Black carbon emissions

• Philippines Republic Act 

9003, Clean Air Act
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Option 2: Incorporate it

• Produces CH4

• Delays establishment 
of next rice crop Im
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Solutions?

• Alternate Wetting 
and Drying (AWD)

–Weather

– N2O emissions

• Upland rice

– Low Yields

–Weed problems



Our Solution

Straw Removal and Use

✓ Straw not needed by 

the soil

✓ Soil C maintained in 

flooded rice-rice 

systems

✓ Potential vast 

resource

✓ Can be used for other 

things (bioenergy, 

food production…)



Locking down CH4 Emissions

✓ Potential savings of 6 

million tonnes CO2e/yr

in Philippines

• CH4 & Black Carbon 

= “Short-Lived 

Climate Pollutants”
= Rapid impact

Every tonne of straw removed saves ½ tonne CO2e
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Further GHG Savings from 
Rice Straw Energy Use

Processing 
mushrooms 

(instead of LPG)

Irrigating rice 
(instead of diesel)

But there’s always a catch…!!! 

Rice milling & 
drying (instead of 
diesel, kerosene)



1. Logistics 2. Physical 

Properties

3. Business 

Challenges

4. Policy 

Failures

TECHNICAL NON-TECHNICAL

Phase 1: Barriers to Using Rice Straw

2013-2016
“Rice Straw Energy Project”

TRL 6 TRL 5 “BRL” 3 “PRL” 3



Phase 2: Demonstrate a Solution

2017-2020

“Rice Straw to Biogas (R2B) Project”
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1. Logistics 2. Physical 

Properties

3. Business 

Challenges

4. Policy 

Failures

TECHNICAL NON-TECHNICAL

Readiness Levels: 2020

TRL 7 TRL 6 “BRL” 4 “PRL” 4



Phase 3: Refine and Scale Up

2020-2022

“Enhanced Rice Straw Biogas Project”



“We choose to go to the moon 
in this decade and do the 

other things, not because they 

are easy, but because they are 

hard, because that goal will 

serve to organize and measure 

the best of our energies and 

skills, because that challenge 

is one that we are willing to 

accept, one we are unwilling 

to postpone, and one which 

we intend to win.”
― John F. Kennedy



Project Partners

2017-2020

2013-2016

2020-2022




