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Quick introduction to GBEP:
G8 commitments and mandates

2005 Gleneagles Plan of Action:
“We (the G8) will promote the continued development and commercialisation of 
renewable energy by: […] d) launching a Global Bioenergy Partnership to support 
wider, cost effective, biomass and biofuels deployment, particularly in developing 
countries where biomass use is prevalent, following the Rome International 
Workshop on Bioenergy”.

2007 Heiligendamm Summit Declaration:
“We invite the Global Bioenergy Partnership (GBEP) to continue its work on 
biofuel best practices and take forward the successful and sustainable development 
of bioenergy”

2008 Hokkaido Toyako Summit:
“We support the work of the Global Bioenergy partnerhsip (GBEP) and invite it to 
work with other relevant stakeholders to develop science-based benchmarks and 
indicators for biofuels production and use”

Currently GBEP Partners include 17 national governments and 10 organizations, 
with other governments and organizations as Observers.



A presentation of three halves
(and two hats)

Overall theme

Issues to bear in mind when assessing the potential for 
sustainable production and use of 2nd generation biofuels in 
developing countries

Structure

1. Quick summary of FAO’s The State of Food and Agriculture 
2008 on liquid biofuels

2. Key messages and questions regarding 2nd generation 
biofuels arising from FAO work

3. Overview of GBEP work of relevance to the sustainability of 
biofuels and to 2nd generation biofuels
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On behalf of the FAO, a GBEP founding Partner and 
kind host of the GBEP Secretariat, a brief summary of 
the FAO’s major recent publication on biofuels by way 

of an introduction to the topic of the sustainable 
utilization of 2nd generation biofuels
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Greenhouse 
gas emissions
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Available on
FAO’s website

at

www.fao.org/sof/sofa
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Key messages and questions regarding 2 nd

generation biofuels arising from FAO work

Mainly drawn from:

• The State of Food and Agriculture 2008;
• Forests and Energy – Key Issues (2008);
• Background document, papers and discussion in the e-conference on "The 

role of agricultural biotechnologies for production of bioenergy in developing 
countries" organized by the FAO Working Group on Biotechnology and the 
FAO Working Group on Bioenergy (2008);

• Aquatic Biofuels Working Group working documents.

Other relevant work includes the ongoing Bioenergy and Food Security 
project and the Sustainable Biofuel Development project, which is about 
to commence. (Watch this space!)



2nd generation biofuels
offer many potential benefits

� GHG savings and fossil energy balance

� restoration of degraded land

� soil quality

� water quality

� biodiversity

� air quality

� yields per hectare

� non-seasonal and skilled jobs

� fuel quality and useful co-products



… but there are also risks and challenges

� competition with other uses of biomass, such as soil conservation, electricity, 
feed

� water use

� can 2nd generation technologies be adapted for developing countries?

� will developing countries be restricted to exporting feedstocks rather than
processed fuel?

� large-scale production likely, with potential impacts on land tenure, equity
and environment

� invasive species

� economically viable and safe investment? 



What is the available and suitable amount of 
agricultural residues for bioenergy?

Agricultural residues are likely to be among the lowest-cost liquid biofuel 
feedstocks. Bagasse and residues from the production of cereals, including 
maize, wheat, barley, rice and rye, are among the feedstocks that can be used 
to generate bioethanol. 

Bowyer and Stockmann, 2001: about 15 percent of total residue production
available for energy generation after accounting for soil conservation, livestock
feed and factors such as seasonal variation. 

Wilhelm et al., 2007: 25-32 percent of available crop residues from grasses and
maize can be harvested sustainably.

As bioenergy production increases, agricultural residues may become more
important biofuel feedstocks, and their availability could increase through
improved management practices.



Agricultural residues – how much should we 
use for 2nd generation biofuels?



What is the available and suitable amount of wood 
residues for bioenergy?

At present, wood energy is most competitive when produced as a by-product of 
the wood processing industry. Wood residues provide possibly the greatest 
immediate opportunity for bioenergy generation given their availability, relatively 
low-value and the proximity of production to existing forestry operations. 
Wood residues from felling and processing operations generally constitute more 
than half of the total biomass removed from forests. 

In natural forests, up to 70 percent of total volume may be available for energy 
generation. Most of this material is made up of tree crowns and other rejected 
pieces that are left in the forest after harvesting operations. Wood residues from 
mills represent another, more easily accessible source of residues.

Forest plantations established solely for the purpose of energy production are 
becoming more common in some countries and it is likely that plantations with 
multiple end uses may provide logs for wood fuels as well as logs for other 
purposes as markets demand.



Forestry residues – a matter of logistics?



Advantages of low-input, high-diversity
perennial native grasses

� Require less nitrogen, phosphorus and pesticides than e.g. maize. So lower 
impact on water quality.

� Non-invasive species, high genetic diversity reducing vulnerability to pests 
and disease, increased biodiversity.

� Can grow on lands unsuited for food production, and restore soil fertility, 
particularly in conjunction with no-tillage conservation agriculture.

� However, still some competition for resources with food crops, and 
temptation to use more water and fertiliser.



Competition for biomass

Whether agricultural or forestry residues, dedicated energy crops or municipal 
waste, should biomass be used for transport, heat and power, animal feed, soil 
conservation, paper and pulp, chemicals, materials...?

This question will need to be assessed on a case-by-case basis in any 
examination of the potential for 2nd generation biofuel development.

Integrated agricultural, forestry and energy policies are required, and 
sustainability assessments must likewise  not focus narrowly on production and 
use for a given purpose, but must consider opportunity costs.



Integration is key

Especially where human and financial resources are limited, bioenergy 
development should first explore opportunities based on already available 
biomass and proven technology. 

For example, integrating energy generation into industrial forest operations is a 
competitive way of reducing risks, increasing profitability and improving forest 
management. It also strengthens energy security and contributes to climate 
change mitigation and should thus be a priority area for exploration.

Likewise, small-scale biogas units are already operating in developing countries. 
There may be a role for 2nd generation and biotechnologies in improving the 
efficiency of these units.



Financial sustainability (risks)

Countries and private companies considering the production of 2nd generation 
liquid biofuels from cellulosic biomass face an uncertain, if potentially lucrative, 
future. The development of technologies for the competitive production of liquid 
fuels from wood will require time and significant investment in research. 

Considerable investment is also needed for large-scale facilities, especially for 
gasification. It should be noted that the high oil prices in the early 1980s resulted 
in a number of gasification plants for the production of methanol from wood, 
particularly in a number of European countries. These, however, were eventually 
undercut by lower oil prices (Faaij, 2003). 

The risks associated with investment in second-generation liquid biofuels are 
relatively high; therefore most developing countries will probably explore other 
options fully before embarking on this venture.



Jongschaap et al. (2007) argue that, on a modest scale, jatropha cultivation can 
help with soil-water conservation, soil reclamation and erosion control, and be
used for living fences, firewood, green manure, lighting fuel, local soap 
production, insecticides and medicinal applications. 

However, claims of high oil yields in combination with low nutrient requirements, 
lower water use, low labour inputs, the non-existence of competition with food 
production and tolerance to pests and diseases are unsupported by scientific 
evidence. The most critical gaps are the lack of improved varieties and available 
seed. Jatropha has not yet been domesticated as a crop with reliable
performance.

The fear that the rush into jatropha on the basis of unrealistic expectations will  
not only lead to financial losses but also undermine confidence among local 
communities – a recurrent theme in many African countries – appears to be well 
founded. Sustainable jatropha plantations will mean taking the uncertainty out of 
production and marketing. Further research is needed on suitable germplasm
and on yields under different conditions, and markets need to be established to
promote sustainable development of the crop.

Jatropha – a “miracle” crop?



Crops such as cassava, castor, sweet sorghum, jatropha and pongamia are potential 
candidates, as are tree crops that tolerate dry conditions, such as eucalyptus. 
However, marginal lands often provide subsistence services to the rural poor, 
including many agricultural activities performed by women. Whether the poor stand to 
benefit or suffer from the introduction of biofuel production on marginal lands 
depends critically on the nature and security of their rights to land.

Although such lands would be less productive and subject to higher risks, using them 
for bioenergy plantations could have secondary benefits, such as restoration of 
degraded vegetation, carbon sequestration and local environmental services. In most 
countries, however, the suitability of this land for sustainable biofuel production is
poorly documented.

Growing any crop on marginal land with low levels of inputs will result in lower yields. 
To produce commercially acceptable yield levels, plant and tree species cannot be 
stressed beyond certain limits. So even hardy crops grown on marginal lands will 
compete to some extent with food crops for resources such as nutrients and water. 
Numerous studies confirm that the value of the higher economic yields from good 
agricultural land usually outweighs any additional costs.

Can biofuel crops be grown on marginal lands?



Biofuel development carries risks related to the worsening of income distribution and a 
deterioration of women’s status. These apply for 2nd just as much as 1st generation 
biofuels, particularly where large-scale operations or the exploitation of lands deemed to 
be “marginal” are involved. 

The consensus with regard to the impact of cash crops on inequality appears to lean 
towards greater inequality. However, evidence exists of impacts in both directions. 
Moreover, governments can actively support small-scale farming. The distributional 
impact of developing biofuel crops will depend on initial conditions; the crop and 
technology employed (with a scale-neutral technology favouring equal distribution of 
benefits); the distribution of land with secure ownership or tenancy rights; the degree of 
access by farmers to input and output markets and to credit; and a level playing field in 
terms of policies. 

Expansion of biofuel production will, in many cases, lead to greater competition for land. 
For smallholder farmers, women farmers and/or pastoralists, who may have weak land-
tenure rights, this could lead to displacement. A strong policy and legal structure is 
required to safeguard against the undermining of livelihoods of households and 
communities.

Land tenure and equity issues



2nd generation biofuels present the logistical challenge of collecting and 
transporting large amounts (in quantity and volume) of lignocellulosic
biomass to the biofuel production facilities. This may require that the biomass 
is produced  close to the processing site. Two questions arise: 

• Will it be economically and energetically  favourable for developing countries 
to produce feedstock for shipping (possibly after some degree of
densification or processing), for conversion elsewhere? 

• Will it be possible for the processing technologies to be  transferred and 
adapted suitably (e.g. capital, labour, scale) so that developing countries can 
benefit from the value-adding stages of the value chain without becoming 
dependent on developed countries for parts, engineers, enzymes etc.?

Technology transfer and adaptation



Kamis and Joshi (2008) report that the number of biofuel-related patents has 
risen from about 150 in 2002, to about 400 in 2005 and to over 1,000 in 2007, 
when the number of patents was higher than the combined total of patents 
related to solar and wind power. For 2006 2007, 57% owned by corporate 
entities, 11% by universities or other academic institutions and 32% 
undesignated. The authors predict that the number of biofuel patents will 
continue to increase steadily; the number of agricultural biotechnology biofuel 
patents will significantly increase as transgenic plant technology is directed to 
biofuel applications; and that lignocellulosic biofuel patents will increase in 
number.

Zarrilli (UNCTAD, 2008) notes that forthcoming biofuel technology will be 
proprietary and points out that strong intellectual property rights (IPR) regimes 
may mean that access to technology is problematic, especially for developing 
countries. 

Intellectual property rights



Most of the world's industrial enzymes (60%) are produced in Europe, while the 
remaining 40% come from the United States and Japan, although countries like 
China, India and South Korea are likely to play a greater role in the future (Bon 
and Ferrara, 2007). For conversion of lignocellulosic biomass to liquid biofuels, 
use of cellulases plays a key role in the economics of the operation. How 
realistic is it for developing countries to produce their own cellulases? Can  
regional and South South co-operation be important here? 

Lignocellulosic biomass can be converted to biofuels through two major routes, 
by thermo-chemical or biochemical processing, where only the latter involves 
extensive applications of biotechnology. For developing countries wishing to  
produce second-generation liquid biofuels, are there strong arguments in favour
of one of the processing routes over the other?

IPR – key questions



The societal acceptability of the use of GMOs in 
biofuel production

The potential for sustainable 2nd generation biofuel  production and use in 
developing countries (and elsewhere) and the range of technology options 
available will depend upon the societal acceptability of the use of GMOs in the
production of such fuels. (For example, thermo-chemical route to biodiesel would 
be more favoured if there were opposition to use of GMOs.)

Issue thought to be less controversial when GMOs used to develop enzymes 
themselves not containing GMOs than the production of GM crops, but the 
question needs exploring.



Microalgae – the latest candidate for silver bullet
status?

Advantages of using microalgae instead of crops for biodiesel production include 
that they represent much higher potential biodiesel yields per hectare (e.g. 45,000–
130,000 litres/hectare/year compared to 6,000 for oil palm) so that they could 
theoretically, unlike biodiesel crops, meet the global demand for transport fuels); 
can be harvested throughout most of the year, thus giving a regular supply of 
biomass; and use less freshwater. As microalgal production can also take place in 
ponds or bio-reactors on non-arable land or in a marine environment, it need not 
compete with food production for land or water. 

Algae can also be efficiently grown when coupled with CO2-emitting flue gases 
from power plants and can contribute to atmospheric CO2 reductions when the 
biomass remaining after extracting the oil for biodiesel is fed into carbon 
sequestration processes. However, some serious hurdles must be overcome 
before the process becomes a realistic alternative. 



Aquatic Biofuels Working Group
The Aquatic Biofuels Working Group (ABWG) was established in September 2008 as an 
exploratory initiative of the FAO Inter-Departmental Working Group (IDWG) on Bioe nergy.

The main functions of the ABWG are to:
� actively link research, technologies, investments and environmental issues taking a holistic view;
� be a global level initiative which focuses on nurturing linkages within and between regional hubs 

and related enterprises involved;
� promote investment in aquatic biofuel technologies that initially will put pilot projects into action to 

enhance R,D&D, especially in developing countries; and
� strengthen a coordinated global cooperation activity, promoting a North-South and South-South 

framework.

In line with this overarching goal, the ABWG has th e following short-term objectives:
� promote research about bioenergy production from algae and fish waste and its suitability in poor 

areas to improve energy access; and
� generate and disseminate knowledge to be used by key stakeholders and exchanged through the 

network to develop and implement aquatic biofuel production projects.

A review paper on algae-based biofuels, which will look in particular at the potential for their
production in developing countries, is due to be finished by the end of March 2009.
We are looking for reviewers or case studies for possible inclusion.



GBEP work relating to sustainability
and 2nd generation biofuels

� GBEP Task Force on Sustainability

� GBEP Task Force on GHG Methodologies

� Potential new GBEP work on Innovation & Sustainability

� Information exchange, awareness raising (e.g. at the 
technical/policy-making interface)



GBEP Task Force on Sustainability

Scope of the GBEP work on criteria and indicators:

� to provide relevant, practical, science-based, voluntary 
sustainability criteria and indicators to guide any analysis 
undertaken of bioenergy at the domestic level; 

� to be used with a view to informing decision making and 
facilitating the sustainable development of bioenergy; 

� not to be applied so as to limit trade in bioenergy in a 
manner inconsistent with multilateral trade obligations.



GBEP TF on Sustainability: latest draft criteria

Human health [and safety]

Equity of access to energy at the 
local level

Water availability, use efficiency 
and quality

Technological capability and 
access, including RD&D and 
innovation Institutional, policy and legal 

framework

Biological diversity, ecosystems 
and landscapes

Rural and social development[Policy and regulatory support 
framework] 

Air quality

Human and labour rights 

Land and water rights Economic development and 
balance of trade or payments

Direct and indirect impacts arising 
from bioenergy related land-use 
change

Food securityProductive capacity of the land 

[Direct and indirect impacts of 
trade policies]

Resource availability and resource 
use efficiencies in bioenergy 
production, conversion, distribution 
and end-use

Greenhouse gas emissions [from 
bioenergy compared to fossil fuels]

Social BasketEconomic BasketEnvironment Basket

Additional criterion: Energy Security .  There will also be discussion of possible cross-cutting recommendations. 

All criteria are draft and subject to further discussion
NOT YET DISCUSSED IN DETAIL

NOT YET DISCUSSED IN DETAIL



GBEP TF on Sustainability: next steps

� The Task Force hopes to preliminarily agree draft criteria 
and commence work on defining indicators by end March 
2009. 

� Discuss nature of practical and relevant indicators and 
methodologies for their measurement and establish 
working groups for development of indicators.

� Progress report to be produced by end April 2009.

� This report will be merged with the report on GBEP Task 
Force on GHG Methodologies and submitted to the G8 
Summit 2009.



GBEP TF on GHG Methodologies

� The GBEP GHG methodological framework – a tool to facilitate 
the comparison of GHG LCA methodologies and results for 
bioenergy on an equal basis – will be published in a report by 
end March 2009. 

� This report will be merged with the progress report on GBEP 
Task Force on Sustainability and submitted to the G8 Summit 
2009. 

� Relevant to the promotion of 2nd generation biofuels for 
example since one preferred regulatory option is the 
technology-neutral incentivization of biofuels in accordance with 
their full life-cycle GHG performance.



New GBEP work on Innovation and 
Sustainability?

� Proposals for new work areas to be discussed March 
2009. 

� 2nd generation biofuels and technology transfer and 
adaptation may feature.

� Strong interaction between GBEP work, IEA 2nd

generation project, IEA Bioenergy Tasks, the FAO’s
Aquatic Biofuels Working Group, BEFS etc. is important 
and can lead to a coordinated and useful contribution to 
the sustainable development of 2nd generation biofuels.



Thanks and have a good workshop!

Contact details:

Dr Jonathan Reeves

GBEP Secretariat 
Food and Agriculture Organization of the UN

Rome - Italy

E-mail: jonathan.reeves@fao.org

www.globalbioenergy.org


