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Background

 40% of global population continues to 

rely on solid state fuels 

 One of leading causes of emissions

 Up to 54% of deforestation

 4.3 million premature deaths from 

IAP/year (WHO)

 Cookstove interventions

 Distribute “improved” charcoal/wood 

burning stoves or LPG

 All solid fuels exceed WHO AQG



Fixed Dome Digester

Source: BIRU



Bag-Style Digester

Source: Su-re.co



Biogas as cookstove intervention 

 Numerous co-benefits

 Free, clean, renewable energy

 Production of bio-slurry

 Efficient waste management 

 Cost and time savings

 Health and social benefits 



Biogas strategy for 

Indonesia

 Indonesia is 5th largest country by 

population, 8th largest GHG emitter

 Long reliance on fossil fuels

 World’s largest exporter of coal 

 Increasing cultural acceptance in SEA

 250,000 biogas digesters in Vietnam 

 Compare to ~24,000 in Indonesia, which 

has 2x greater population



Project 

Objectives

 Past problems and new 
developments 

 Solutions to scale

 Add to limited data on 
biogas combustion metrics 

 Gold Standard and 
Emissions Reductions

 FIRR and NPV of different 
models

 Other ways to increase 
value

 Final recommendations 







Water Boiling Test 
(Bag-style) 



Water Boiling Test 
(Bag-style) 



Database Analysis
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Biogas User Survey



Need for proper sizing



Need for proper sizing

2 m3 3 m3 3.5 m3

# Cows Q (m3/d) h use/day Q (m3/d) h use/day Q (m3/d) h use/day

8 1.86 5.3

7 1.86 5.3

6 1.59 4.6 1.61 4.6

5 1.38 3.9 1.42 4.1

4 1.06 3.0 1.21 3.5 1.27 3.6

3 0.812 2.3 0.985 2.8 0.964 2.8

2 0.656 1.9 0.712 2.0 0.730 2.1

1 0.417 1.2





Water Boiling Test 
(Fixed dome)



Data- Water Boiling Test
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Bag-style Fixed dome



Data- Water Boiling Test
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Fixed Dome

 Fixed dome digester

 hc- 36.5%

CE- 44.1%

 PVC bag-style digester

 hc- 29.4%

 CE- 49.6%



Bridging the Finance 

Gap

 >1,000 applicants waiting in S. Sulawesi 

 Cost fixed dome: 10 million IDR 

 Subsidy: 4 million IDR

 Farmer WTP: 3 million IDR



Bridging the Finance 

Gap

 >1,000 applicants waiting in S. Sulawesi 

 Cost fixed dome: 10 million IDR 

 Subsidy: 4 million IDR

 Farmer WTP: 3 million IDR

 Alternative 3.5 m3 PE design

 Cost: 6.5 million IDR

 Su-re.co (or other) 2 m3 design

 Cost: 3.2 million IDR



Financial Analysis

 3.5 m3 PE digester

 NPV- 19.2 million IDR

 FIRR- 23%

 2 m3 PVC bag digester

 NPV- 1.34 million IDR

 FIRR- 8%
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Next Steps

 Hivos/Su-re.co MoU (PT Swen)

 Finalize 2 m3 design

 Test fiberglass models 

 Solutions to scale

 Encourage entrepreneurialism 



Thanks!
robert.fitzpatrick@duke.edu


