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Disclaimer: 
The presentation is based on a study undertaken for DfID by E4tech, LTS International and The University of Edinburgh. Any 
statements made represent the views of the authors and should not be construed as the opinion or position of DfID. 



E4tech: Strategic thinking in sustainable energy 

• International consulting firm, offices in UK and Switzerland 

• Focus on sustainable energy 

• Established 1997, always independent 

• Deep expertise in technology, business and strategy, market 
assessment, techno-economic modelling, policy support… 

• Spectrum of clients from start-ups to global corporations 
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Study aim: To identify barriers to adoption of bioenergy technology and 
opportunities for research and innovation to catalyse uptake 

Scale: Sub-5 MW scale, excluding households 

Study process (Sep 2016-Sep 2017): 

• Technology prioritisation based on literature review and stakeholder mapping  

• Shortlisting of Anaerobic Digestion and Gasification in 10 priority countries 

• Comprehensive database of 100 AD and gasification projects 

• Case study analysis to identify barriers to deployment (18 project visits) 

Next steps: Support for applied research focussing on the identified barriers.  Scale 
and scope to be decided by DFID. Funding via the Transforming Energy Access (TEA) 
program, managed by Carbon Trust 

 

 

DFID aims to support replication of bioenergy technologies  
in Africa 



Developed a database of AD and gasification plants in 
SSA (planned, operating and de-commissioned) 
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Anaerobic Digestion Gasification 

Outcome: Lack of bioenergy investment in SSA. Very few operational projects.  
 Selection of case studies to visit 
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Size range:  
5.5 kWe to 2.3 MWe 

Origin of equipment: 
7-8 x European 
1 x US 
3-4 x local/ Indian / 
Chinese 
 

12 biogas projects and 6 gasification plants visited across 
Africa 



3 AD projects were technically and commercially successful  
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The successful AD projects had similar characteristics  

1. Feedstock concentrated on-site and sufficiently available  
(under direct control of project developer or owner) 

2. Vested interest of feedstock provider in project success  
(same company or equity partner) 

3. Multiple outputs valorised (+ enforced waste disposal) 

4. Overt commercial orientation (little or no grant finance) 

5. Strong technical knowledge in managing AD plants 
 

Two additional biogas plants using palm oil mill effluent (POME)  
are operated successfully by Siat Group in Ghana and Nigeria  
(not visited). Tw projects among the 12 are under construction or  
have only started operation very recently, but due to the lower capital  
costs could be promising concepts if reliability is proven.  



6 barriers identified to replication of AD in Africa 
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1. Unreliable feedstock supply  

2. Costly and insufficiently adapted technology  

3. Limited technical and operating capacity  

4. Lack of viable business models  

• Insufficient valorisation of outputs  

• Lack of operator investment  

• Lack of commercial financing 

5. Unfavourable policy and regulation  

• Lack of incentives to move beyond captive demand  

• Non-enforcement of environmental regulations 

6. Limited access to manufacturer support and spare parts 



Also visited six gasification projects… 
…considerably less successful than AD 
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Equipment from: 
• Ankur Scientific 
• Husk Power 
• IISc Bangalore 
• Chinese supplier 
• Biogen  
• All Power Labs 



Gasifier at Tanzanian rice producer has seen limited 
operation due to feedstock constraints 
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• Kilombero Plantations is 
Tanzania’s largest rice 
producer  

• Increased electricity demand 
for irrigation motivated 
investment in 500 kWe Fengyu 
gasifier in 2015 

• Grid connection in 2016 then 
undermined this rationale 

• Gasifier  has operated for only 
50 days; insufficient husk 
available 

• Unreliable equipment, difficult 
to maintain 

 



No gasification project was technically or commercially 
successful, including in the rice value chain  
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Key barriers: 

1. Feedstock quality and availability constraints  
(INVESTA – feedstock availability around the year is a concern) 

2. Technology limitations  
(INVESTA – additional maintenance needed, disposal of tar – no incentive to 
invest in by-product treatment systems) 

3. Lack of viable business models  
(INVESTA – only viable off-grid) 

4. Limited technical and operational capacity  
(INVESTA – skilled worker needed) 

5. Poor access to manufacturer support and spare parts 
(INVESTA – lack of support services in rural areas)  

 

 

 

 

 

 



Reflection on the findings and recommendations of the 
INVESTA project 
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Good link policy 
to barrier 

Agreement on 
polices 

Additional 
policy 

suggestions 

Conducive investment framework 

Foster local ownership + maintenance 

Accounting co-benefits and hidden costs 

Standards for by-products – market creation 

Reduce admin for grid connection 

Transparent grid extension plans 

Creation of ‘network of practitioners’ + 
vocational training 

Import tariffs + enforcement env. regulation 



Opportunities exist for replication of AD in Africa 
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• Feedstock opportunities:  

• Agri-businesses with concentrated on-side feedstock availability  

• New feedstock options  

• Successful project experience is available to learn from and build on 

• Potential business partners exist with experience in biogas 

• Innovation could lower capital costs and increase productivity to achieve 
commercial viability  

• Reduction of bottom-line costs through digestate use as fertilizer 

• Ghana has high feed-in-tariff, not the case in other countries though 
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Thank you! 

 
The full study report is not yet public. Please contact 

Ralph Ripken, E4tech Senior Consultant  
ralph.ripken@e4tech.com 

to request a copy of the study for DFID 

mailto:ralph.ripken@e4tech.com

