GBEP 2nd Bioenergy Week

Technology Transfer:
Opportunities and Challenges for
Sugarcane Bioethanol Technology in Africa
Maputo, Mozambique, 5-9 May 2014

Dr Linus Mofor
Analyst, Innovation and Technology Centre
International Renewable Energy Agency (IRENA)

Introduction to IRENA
Foundation: 26 January 2009 in Bonn

International Agency since April 2011
The only international RE agency worldwide
Scope:

Hub, voice and source of objective information for
renewable energy

Mandate:

Sustainable deployment of the six forms of

renewable energy resources
(Biomass, Geothermal, Hydro, Ocean, Solar, Wind)

Director-General:

Adnan Z. Amin
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Structure and memebership
Headquarters:
Abu Dhabi,
United Arab Emirates
Three Programmes:
• Innovation and Technology
Centre (IITC) in Bonn,
Germany
• Knowledge, Finance and
Policy Centre in Abu Dhabi
• Country Support Porgramme
in Abu Dhabi

Members of the Agency
Signatories/applicants for membership
167 IRENA Parties

Full Members = 130 (129 countries + EU)
States in accession = 38
As of April 2014

Thematic Areas of the
Work Programme

• Planning for the global energy transition
• Gateway to knowledge on renewable energy

• Enabling RE investment and growth
• Renewable energy access for sustainable
livelihoods
• Islands: lighthouses for renewable energy
deployment

• Regional action agenda
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A FRAMEWORK FOR ENHANCED
RENEWABLE ENERGY TECHNOLOGY
ADOPTION IN DEVELOPING COUNTRIES

THE CASE OF BIOETHANOL IN AFRICA
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The Framework
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Why sugarcane-based
bioethanol in Africa?
Increasing importance of bioenergy

IRENA REmap 2030 analysis, 2014 (www.irena.org/remap)
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Why sugarcane-based
bioethanol in Africa?
• Sustainably produced biofuels can contribute
substantially to energy agenda and mitigation against
climate change
• Sugarcane is already widely adopted on a commercial
basis in Africa
• Sugarcane has high yield of bioethanol per unit of land
• Bioethanol production from sugarcane is a mature and
well-proven technology
• Value chain of existing sugarcane producers generally
not optimised

• Some countries are among the lowest-cost sugar
producers (e.g. Malawi, Swaziland and Zimbabwe)
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Why sugarcane-based
bioethanol in Africa?
800

140

700

120

600

100

500
80
400
60

Yield (tonnes/ha)

Production (mln tonnes)

Estimates of sugarcane production and yield in 2012 (FAOSTATS)

300
200
100
0

40

20

0

Sugarcane production in Africa is very small compared to Brazil, India, China etc, BUT
the yields are generally higher in Africa
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Why sugarcane-based
bioethanol in Africa?

Production (mln tonnes)

ESTIMATES OF SUGARCANE PRODUCTION
AND YIELD IN 2012 FOR MAIN AFRICAN
PRODUCERS (FAOSTATS)
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Resource assessment and
sustainability constraints
Land demand

Land use

Biomass residue

Primary needs
Food demand
Food

Livestock

Food
production

Harvesting residue
Processing residue
Animal waste
Household waste

Forestry
Ecosystems

Harvesting residue
Processing residue
Wood waste

Energy demand
Apply policy and
sustainability
criteria (GBEP)

Bioenergy
Energy Crop
Fuelwood

1.
2.
3.

Sustainable
Bioenergy
Supply

Prioritize land allocation to “Food production” and “industrial roundwood production”
After satisfying above demand, “energy crop” and “wood fuel” can be produced using some of
the surplus land after stringent policy and sustainability criteria applied
Residues are estimated by multiplying residue coefficient and recovery fraction of the volume of
food and industrial roundwood supply

Barriers – Policy and Regulatory Framework

•

Non-uniform and often
inconsistent policies

•

Total lack of policies in other
cases

PANGEA 2012 - http://www.pangealink.org/african-policies/
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South-South and Triangular
Cooperation
Why SSC & TrC?
• The global need and effort in SSC for technology transfer
dates as far back as the 1978 Buenos Aires Plan of Action
on technical cooperation among developing countries
• Shared challenges, common solutions
• Increasing role with emergence of new economic balance
and geopolitics (G20, BRICS, etc)
• Efficient and cost effective mechanism for technical
assistance and diffusion of clean technologies through
triangular cooperation
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South-South and Triangular
Cooperation - Why Brazil?
• Africa’s drivers for biofuels similar to those of Brazil
• Global leadership in sugarcane-based bioethanol + wealth of
experience – positive and negative – suitable for shared learning

• High sugarcane yield per hectare of land and efficient resource
consumption (water, fertiliser, etc.)
• Sugarcane production in Africa has potential for yield improvement and
resource use efficiency
• Historical and cultural affinities, geopolitics, increasing trade ties and
increasing Brazilian interests in Africa (e.g. Mozambique, South Africa,
Nigeria, Senegal, Ghana, etc). E.g.

 Increased diplomatic presence over last 10 years
 Increased trade from USD 4.2 bln in 2000 to USD 27.6 bln in 2011
 Existing trilateral cooperation arrangements with U.S., EU, Japan
and African countries
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But Africa is different!
• Sugarcane production is water-demanding
• Unlike Brazil with abundant water and mainly rain-fed
sugarcane, irrigation is needed in many cases in Africa for
sugarcane production – hence WEF NEXUS approach
• Brazil’s experience with sugar dates back to 16th century
(Proalcool started in 1973); Africa’s experience is much more
recent
• Brazil has invested substantially over the years on sugarcane
and bioethanol RD&D; Africa has negligible investments in
RD&D
• Brazil has well established internal market with blending
targets and flex-fuel fleets; Africa’s bioethanol production is
mainly motivated by export opportunities
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Output
Forthcoming IRENA Publication (Q3 2014):

Framework for Enhanced Renewable Energy
Technology Adoption in Developing Countries
The case of bioethanol in Africa

Emphasises the role of South-South and triangular
cooperation as well as localisation of the RE deployment
value chain
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Take away messages

• Best to link sugarcane-based bioethanol value chain of
existing sugar production
• Alignment deployment framework with national
industrial policy and sectoral priorities
• Need coherent policies for market certainty and
incentives for private sector investments
• Opportunities for regional cooperation on technology
development and deployment – leading to to regional
integration and market size
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Take away messages

• Sustainable deployment of sugarcane-based
bioethanol technology is feasible in up to 37 sugarcane
producing counties in Africa
• Governments need to be more engaged in creating
coherent policies, market size and certainty, and
institutional strengthening
• A regional approach offers economies of scale for
research, technical capacity and full infrastructure
development for bioethanol programmes in Africa
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Take away messages
• Effective south-south and triangular cooperation are
crucial:
 Emerging geopolitical configurations such as the
BRICS and new paradigms for development
assistance through triangular cooperation
 New pathways and opportunities for sustainable
diffusion of renewable energy technologies
 Brazil’s experience with bioethanol offers a very
good opportunity for south-south and triangular
cooperation for sustainable development of
bioethanol technology in Africa
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BIOFUELS IN AFRICA
WHAT ELSE BEYOND SUGARCANE?
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Valorisation of biomass residues
an energy source (Valo-BRES)
 Ongoing IRENA activity (collaboration with FAO) to
develop a framework to promote investments in energy

generation from biomass residues, particularly in
developing countries
•

Techno-economic valorisation pathways guide

•

Country level potential – policy support

•

Processor-level potentials – investment support

 Enhances efficient utilisation of biomass
 Supports technology transfer and adaptation

 Pilot studies in the LAC and Africa
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Increasing potential for
residues for advanced biofuels

IRENA REmap 2030 analysis, 2014 (www.irena.org/remap)
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Pilot countries
Africa:
•
•
•
•
•

Cameroon
Ghana
Nigeria
Senegal
Uganda

LAC region:
•
•

Costa Rica
Ecuador
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Valo-BRES framework

Feedstock
Supply
Biomass
Residue

•
•
•
•
•

Quality
Quantity
Location
Application
s
etc

• Project will assess
biomass residue

Technology pathway
•
•
•
•
•
•
•

Cost assessment
•
•

potential through
desktop study and
country survey

Combustion
Pyrolysis
Biodiesel
Bioethanol
Gasification
Anaerobic
digestion
etc.

•
•
•

Feedstock cost
Transportation
cost
Technology cost
Labor cost
other

Energy supply potential
Business case
•
•
•
•

Heat &
power
Liquid biofuel
Gaseous
biofuel
Biomaterial

Energy demand
•
•
•
•
•

Existing
demand
Suppressed
demand
Productive use
opportunity
Prosumer
opportunity
etc.

• Different technologies have different characteristics
investment cost, conversion efficiency, type and
volume of final energy supply, lifecycle GHG
emission, quality requirement for feedstock, etc.
• Project will develop
 guiding material to choose optimal
technology pathway
 technology selection tool

Valo-BRES - initial results

Commodity

Production
annual (t)

Harvested area
(ha)

Share of
export

Maize
Maize
Cassava
Cocoa
Cotton

1 800 000
1 800 000
2 800 000
241 000
275 000

450 000
450 000
250 000
362 500
250 000

80%
90%

Timber

2 300 000

12 800 000

80%

Oil palm
Cotton

240 000
275 000

10 500
250 000

20%
90%

•

Type of processing
residue

Stalk
Cob
Cassava stems/pulp
pods
Stalk
Woody residue
/sawdust
Empty bunch
Husk

Estimate
number of
processing
plant

Residue
coefficient
(amount of
residue
produce per
tons of crop)

2
0
1
1

0.5
0.4
0.4
3.6
3
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0.5

7
1

0.8
0.4

Estimate
volume of
residue (t)

9 000 000
1 720 000
1 037 039
868 200
750 000
230 000
192 000
110 000

Inventory of 40 processors in medium to large scale are developed, which cover 10
major processing commodities and data is being collected
Wood residue

Wood
residue

Coffee
residue

Palm fruit bunch
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Value chain opportunities in agro
processing

A great success story in
Kenya – sugar, electricity
and bioethanol !

Thank you !

www.irena.org

www.irena.org/Publications

Linus Mofor: LMofor@irena.org
Shunichi Nakada: SNakada@irena.org
Dolf Gielen (DGielen@irena.org) – Programme Director; IITC
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