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Policy Brief #2 - September 2013

The SUNLIBB project is funded under the Seventh Framework Programme (FP7) within the Energy
ƚŚĞŵĞ͗ �̂ ĞĐŽŶĚ�' ĞŶĞƌĂƟŽŶ��ŝŽĨƵĞůƐ�– EU Brazil Coordinated Call. SUNLIBB (GA 251132) started on
1st October 2010 for 4 years and collaborates with a parallel project in Brazil, CeProBIO.

Background

&ŝƌƐƚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ�– which are mainly produced from food crops such as grains, sugarcane and
vegetable oils – ŚĂǀ Ğ�ďĞĞŶ�ŝŶĐƌĞĂƐŝŶŐůǇ�ƋƵĞƐƟŽŶĞĚ�Žǀ Ğƌ�ĐŽŶĐĞƌŶƐ�ƐƵĐŚ�ĂƐ�ĨŽŽĚ�ƐĞĐƵƌŝƚǇ͕�ůĂŶĚ-use
ŝŵƉĂĐƚƐ�ĂŶĚ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͘��Ğǀ ĞůŽƉŝŶŐ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ�ŚĂƐ�ĞŵĞƌŐĞĚ�ĂƐ�Ă�ŵŽƌĞ�ĂƩ ƌĂĐƟǀ Ğ�
ŽƉƟŽŶ͕ �ĂƐ�ŝƚ�ŝƐ�ŝŶƚĞŶĚĞĚ�ƚŚĂƚ�ƚŚĞƐĞ�ǁ ŝůů�ďĞ�ŵĂŶƵĨĂĐƚƵƌĞĚ�ĨƌŽŵ�ŝŶĞĚŝďůĞ�ƐŽƵƌĐĞƐ͕ �ƐƵĐŚ�ĂƐ�ǁ ŽŽĚǇ�ĐƌŽƉƐ͕ �
energy grasses, or even agricultural and forestry residues.

Residues from sugarcane and biomass from maize, as well as ‘whole-ĐƌŽƉ͛ �ŵŝƐĐĂŶƚŚƵƐ�ĂƌĞ�Ăůů�ƉŽƚĞŶƟĂů�
ƌĂǁ �ŵĂƚĞƌŝĂů�;ĐĂůůĞĚ�ĨĞĞĚƐƚŽĐŬͿ�ĨŽƌ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĞƚŚĂŶŽů�ƉƌŽĚƵĐƟŽŶ͘ ��ĞĐĂƵƐĞ�ƚŚĞƐĞ�ƚŚƌĞĞ�
plants are all closely related, processing the biomass from these crops raises common technical
challenges, offering the opportunity for breakthroughs in one species to be rapidly exploited in the 
ŽƚŚĞƌƐ͘ ��ĞƐƉŝƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ďĞŶĞĮ ƚƐ�ŽĨ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĞƚŚĂŶŽů͕�ƚŚĞ�ĐƵƌƌĞŶƚ�
ŝŶĞĸ ĐŝĞŶĐǇ�ŽĨ�ĐŽŶǀ ĞƌƐŝŽŶ�ŵĂŬĞƐ�ŝƚ�ĞĐŽŶŽŵŝĐĂůůǇ�ƵŶĐŽŵƉĞƟƟǀ Ğ͘�dĂŬŝŶŐ�ƵƉ�ƚŚŝƐ�ĐŚĂůůĞŶŐĞ͕�ƚŚĞ�̂ hE >/���
ĐŽŶƐŽƌƟƵŵ͛ Ɛ�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ƚĞĂŵ�ŽĨ�ƐĐŝĞŶƟƐƚƐ�– ŝŶ�ĐŽŽƉĞƌĂƟŽŶ�ǁ ŝƚŚ��ĞWƌŽ�/K ͕ �ŽƵƌ�ƐŝƐƚĞƌ�ƉƌŽũĞĐƚ�ŝŶ�
Brazil – combines European and Brazilian research strengths so as to open the way for
ĞŶǀ ŝƌŽŶŵĞŶƚĂůůǇ͕�ƐŽĐŝĂůůǇ�ĂŶĚ�ĞĐŽŶŽŵŝĐĂůůǇ�ƐƵƐƚĂŝŶĂďůĞ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĞƚŚĂŶŽů�ƉƌŽĚƵĐƟŽŶ͘

KďũĞĐƟǀ ĞƐ

 Improve feedstock quality in order to reduce the high economic costs associated with
ĐŽŶǀ ĞƌƟŶŐ�ďŝŽŵĂƐƐ�ƚŽ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĞƚŚĂŶŽů͘

 �ƉĂƌƚ�ĨƌŽŵ�ĞƚŚĂŶŽů͕�ĚĞǀ ĞůŽƉ�ŽƚŚĞƌ�ǀ ĂůƵĞ�ƐƚƌĞĂŵƐ�ĨŽƌ�ǁ ŚŝĐŚ�ƉŽƚĞŶƟĂů�ŵĂƌŬĞƚƐ�ĂůƌĞĂĚǇ�ĞǆŝƐƚ�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƉƌŽĮ ƚĂďŝůŝƚǇ�ŽĨ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ͘

 �ŶŚĂŶĐĞ�ƚŚĞ�ĞĐŽŶŽŵŝĐ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ŽĨ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽŵĂƐƐ�ďǇ�ďƌŝŶŐŝŶŐ�ƚŽŐĞƚŚĞƌ�ŝŶ�
model (or pilot) biorefineries our improved feedstock, enhanced conversion processes and 
ĂĚĚĞĚ�ǀ ĂůƵĞ�ƉƌŽĚƵĐƚ�ĞǆƚƌĂĐƟŽŶƐ͘ �

 Develop life cycle assessment (LCA) models suited to biorefineries so as to ensure that our 
products are sustainable at all stages of the process.

 ZĞǀ ŝĞǁ �Ăůů�ƉĞƌƟŶĞŶƚ�ŐƵŝĚĞůŝŶĞƐ͕ �ƉŽůŝĐǇ�ĂŶĚ�ƌĞŐƵůĂƚŽƌǇ�ĨƌĂŵĞǁ ŽƌŬƐ�ĨŽƌ�ƐƵƐƚĂŝŶĂďůĞ�ďŝŽĨƵĞůƐ�ŝŶ�
ďŽƚŚ�ƚŚĞ��h�ĂŶĚ��ƌĂǌŝů�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ĂŶǇ�ŝŶŇƵĞŶƟĂů�ĚĞǀ ĞůŽƉŵĞŶƚƐ�ƚŚĂƚ�ĐŽƵůĚ�
Ăī ĞĐƚ�ƚŚĞ�ĨƵƚƵƌĞ�ƉŽƚĞŶƟĂů�ƚŽ�ŚĂƌŶĞƐƐ�ďĞŶĞĮ ƚƐ�ĨƌŽŵ�ƚŚŝƐ�ǁ ŽƌŬ͘
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Mid-term progress report

/Ŷ�ŽƌĚĞƌ�ƚŽ�ĐƌĞĂƚĞ�ďŝŽĨƵĞůƐ͕ �ĨĞĞĚƐƚŽĐŬ�ŝƐ�Į ƌƐƚ�ďƌŽŬĞŶ�ĚŽǁ Ŷ�ŝŶƚŽ�ƐƵŐĂƌƐ�;ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶͿ͘�dŚĞ�ƐƵŐĂƌƐ�ĂƌĞ�
then fermented (converted) to produce bioethanol. Unlike easily-ƉƌŽĐĞƐƐĞĚ�Į ƌƐƚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ͕ �
ƚŚĞ�ĐŽŵƉůĞǆ�ƐƵďƐƚĂŶĐĞƐ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ǁ ŽŽĚǇ�Žƌ�ŝŶĞĚŝďůĞ�ƟƐƐƵĞƐ�ŽĨ�ƉůĂŶƚƐ�ĂƌĞ�ŵƵĐŚ�ŚĂƌĚĞƌ�ƚŽ�ďƌĞĂŬ�
down and are more complicated to convert to fuels and/or chemicals with currently available
ŵĞƚŚŽĚƐ͘ �dŚŝƐ�ŐƌĞĂƚůǇ�ŝŵƉĞĚĞƐ�ƚŚĞŝƌ�ĐŽŵŵĞƌĐŝĂůŝǌĂƟŽŶ͘ �^hE >/���ƵƐĞƐ�ŵŽĚĞƌŶ�ĐƌŽƉ�ďƌĞĞĚŝŶŐ�
ĂƉƉƌŽĂĐŚĞƐ�ĂŶĚ�ĐƵƫ ŶŐ-ĞĚŐĞ�ƉůĂŶƚ�ĐĞůů�ǁ Ăůů�ƌĞƐĞĂƌĐŚ�ƚŽ�ŝĚĞŶƟĨǇ�ŐĞŶĞƐ�ƚŚĂƚ�ĂůůŽǁ �ŵŽĚŝĮ ĐĂƟŽŶ�ŽĨ�ƚŚĞ�
ĐĞůů�ǁ Ăůů�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ƉůĂŶƚƐ�ŝŶ�ǁ ĂǇƐ�ƚŚĂƚ�ƌĞĚƵĐĞ�ƚŚĞ�ĐŽƐƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞ�ĐŽŶǀ ĞƌƐŝŽŶ�
ƉƌŽĐĞƐƐ͘ �̂ hE >/���ŚĂƐ�ĨŽĐƵƐĞĚ�ŽŶ�ƚǁ Ž�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ŝĚĞŶƟĨǇ�ŐĞŶĞƐ�ŽĨ�ŝŶƚĞƌĞƐƚ͘ �

dŚĞ�Į ƌƐƚ�ĂƉƉƌŽĂĐŚ�ƌĞůŝĞƐ�ŽŶ�ƌĞǀ ĞƌƐĞ�ŐĞŶĞƟĐƐ͕ �ǁ ŚĞƌĞďǇ�ǁ Ğ�ƉƌĞĚŝĐƚ�ǁ ŚŝĐŚ�ŐĞŶĞƐ�ĂƌĞ�ůŝŬĞůǇ�ƚŽ�ŝŵƉĂĐƚ�ŽŶ�
ƚŚĞ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ƉŽƚĞŶƟĂů�ŽĨ�ŽƵƌ�ƚŚƌĞĞ�ƐĞůĞĐƚĞĚ�ƉůĂŶƚƐ�ĂŶĚ�ƚŚĞŶ�ƵƐĞ�ƚĂƌŐĞƚĞĚ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�
ĚŝƐƌƵƉƚ�ƚŚĞŝƌ�ĨƵŶĐƟŽŶ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĐŽŶƐĞƋƵĞŶƚ�ŝŵƉĂĐƚƐ͘ �This work has been proceeding
efficiently and material from the first ‘gene knock out’ maize plants is now being analysed. Work on 
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ĐĞůů�ǁ Ăůů�ƉŽůǇƐĂĐĐŚĂƌŝĚĞƐ�ĂŶĚ�ůŝŐŶŝŶ�ŝŶ�ƐƵŐĂƌĐĂŶĞ�ĂŶĚ�ŵŝƐĐĂŶƚŚƵƐ�is also advancing
smoothly͘ �̂ Ž�ĨĂƌ͕�ĨĞǁ �ƐŝŵŝůĂƌ�ƐƚƵĚŝĞƐ�ŚĂǀ Ğ�ďĞĞŶ�ƉĞƌĨŽƌŵĞĚ͕ �ŵĞĂŶŝŶŐ�ƚŚĂƚ�ƚŚĞ�ŶŽǀ Ğů�ĂŶĚ�ĞǆĐŝƟŶŐ�ĚĂƚĂ�
ƚŚĂƚ�ŚĂǀ Ğ�ďĞĞŶ�ŐĞŶĞƌĂƚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ŽƵƌ�ǁ ŽƌŬ�ŵĂŬĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƐĐŝĞŶƟĮ Đ�
knowledge.

dŚĞ�ƐĞĐŽŶĚ�ĂƉƉƌŽĂĐŚ͕ �ŶĂŵĞůǇ�ĨŽƌǁ ĂƌĚ�ŐĞŶĞƟĐƐ͕ �ŝƐ�ƚŽ�ŝĚĞŶƟĨǇ�Ăůů�ƚŚĞ�ƌĞŐŝŽŶƐ�ŝŶ�ƚŚĞ�ĐŚƌŽŵŽƐŽŵĞ�;ŝ͘Ğ͘�
Y ƵĂŶƟƚĂƟǀ Ğ�dƌĂŝƚ�>ŽĐŝ͕�Y d>ƐͿ�ƚŚĂƚ�ŝŶŇƵĞŶĐĞ�ƚŚĞ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ƉŽƚĞŶƟĂů�ŽĨ�ŽƵƌ�ƐĞůĞĐƚĞĚ�ƉůĂŶƚƐ͘ �dŽ�ďĞ�
ĂďůĞ�ƚŽ�ŝĚĞŶƟĨǇ�Y d>Ɛ͕ �ĚĞƚĂŝůĞĚ�ŐĞŶĞƟĐ�ŵĂƉƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ŝŶ�ƚƵƌŶ�ĐŽŵƉŝůĞĚ�ďǇ�ůĂƌŐĞ�
ĐŽůůĞĐƟŽŶƐ�ŽĨ�ŐĞŶĞƟĐ�ŵĂƌŬĞƌƐ�;�E ��ƐĞƋƵĞŶĐĞƐ�ǁ ŝƚŚ�Ă�ŬŶŽǁ Ŷ�ƉŚǇƐŝĐĂů�ůŽĐĂƟŽŶ�ŽŶ�Ă�ĐŚƌŽŵŽƐŽŵĞͿ͘�
These resources are available for maize, with SUNLIBB
ŚĂǀ ŝŶŐ�ĂůƌĞĂĚǇ�ŝĚĞŶƟĮ ĞĚ�Y d>Ɛ�ĨŽƌ�ƚŚŝƐ�ƐƉĞĐŝĞƐ͘ �, Žǁ Ğǀ Ğƌ͕�
ĨŽƌ�ƐƵŐĂƌĐĂŶĞ�ĂŶĚ�ŵŝƐĐĂŶƚŚƵƐ͕ �ŽƵƌ�ĐŽŶƐŽƌƟƵŵ�ŝƐ�ĂŶĂůǇƐŝŶŐ�
ŵĂƉƉŝŶŐ�ƉŽƉƵůĂƟŽŶƐ�ƐĞŐƌĞŐĂƟŶŐ�ĨŽƌ�ĐĞůů�ǁ Ăůů�ĐŽŵƉŽƐŝƟŽŶ�
ĂŶĚ�ŝĚĞŶƟĨǇŝŶŐ�Y d>Ɛ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�Ěŝī ĞƌĞŶƚ�ĐĞůů�ǁ Ăůů�
traits. dŚĞ�ĐŽŵƉůĞǆ�ŐĞŶĞƟĐƐ�ŽĨ�ƚŚĞƐĞ�ƚǁ Ž�ƐƉĞĐŝĞƐ�ŵĂŬĞ�
this a rather arduous process. However, our CeProBIO
colleagues have recently managed to develop an
ĞǆƚƌĞŵĞůǇ�ĞůĞŐĂŶƚ�ŵĂƚŚĞŵĂƟĐĂů�ƐŽůƵƟŽŶ�ĨŽƌ�ŝĚĞŶƟĨǇŝŶŐ�
ƐƵŐĂƌĐĂŶĞ� ŐĞŶĞƟĐ� ŵĂƌŬĞƌƐ͘ � dŚŝƐ� ƌĞƉƌĞƐĞŶƚƐ� Ă� ŚŝŐŚůǇ�
notable achievement, with CeProBIO and SUNLIBB
partners working together to drive this process forward
ĂŶĚ�ƉŽƚĞŶƟĂůůǇ�ŝŶƚĞŐƌĂƚĞ�ƚŚĞ�ǁ ŽƌŬ�ŽŶ�ƐƵŐĂƌĐĂŶĞ�ǁ ŝƚŚ�ƚŚĂƚ�
on miscanthus.

�ŶŽƚŚĞƌ�ŽďũĞĐƟǀ Ğ�ŽĨ�ŽƵƌ�ǁ ŽƌŬ�ŝƐ�ƚŽ�ŐĞŶĞƌĂƚĞ�ĂĚĚŝƟŽŶĂů�
products (beyond biofuels) from biomass processing that
will further increase the total energy output and
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ƉƌŽĮ ƚĂďŝůŝƚǇ�ŽĨ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ͘ �&Žƌ�ŝŶƐƚĂŶĐĞ͕�ǁ Ğ�ƉŽƚĞŶƟĂůůǇ�ƐĞĞ�ďƵƚĂŶŽů�ĂŶĚ�, ǇĚƌŽŐĞŶ�;, 2)
fuel coming off as well. Relevant processes are currently being developed at laboratory scale before
being tested in pilot biorefineries. This work is coming together now with outputs to be delivered as
the programme matures. Life cycle assessment (LCA) models suited to biorefineries have also been
developed to assess primary energy inputs and total greenhouse gas emissions, coupled with
ƋƵĂůŝƚĂƟǀ Ğ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ŝŶƚŽ�ŝŵƉĂĐƚƐ�ŽŶ�ůŽĐĂů�ĞŶǀ ŝƌŽŶŵĞŶƚƐ͕ �ďŝŽĚŝǀ ĞƌƐŝƚǇ�ĂŶĚ�ĨŽŽĚ�ƉƌŽĚƵĐƟŽŶ�Žƌ
prices. &ŝŶĂůůǇ͕ ĂůůƉĞƌƟŶĞŶƚ ŐƵŝĚĞůŝŶĞƐ͕ ƉŽůŝĐǇĂŶĚ ƌĞŐƵůĂƚŽƌǇĨƌĂŵĞǁ ŽƌŬƐ ĨŽƌ ƐƵƐƚĂŝŶĂďůĞ ďŝŽĨƵĞůƐ ŝŶ
ďŽƚŚ�ƚŚĞ��h�ĂŶĚ��ƌĂǌŝů�ŚĂǀ Ğ�ďĞĞŶ�ƌĞǀ ŝĞǁ ĞĚ�ƚŽ�ƉƌŽǀ ŝĚĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ƚŚĂƚ�ĐŽƵůĚ�ŚĞůƉ�ŝŶĨŽƌŵ�ƚŚĞ
ŵŽƌĞ�Ğī ĞĐƟǀ Ğ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ��h ͛ Ɛ�ďŝŽĨƵĞůƐ�ƉŽůŝĐǇ�ƚĂƌŐĞƚƐ͘ �t Ğ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ ĐŽŶĚƵĐƟŶŐ
ƌĞƐĞĂƌĐŚ�ŽŶ�ĐŽŽƉĞƌĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ��h�ĂŶĚ��ƌĂǌŝů�ŝŶ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ďŝŽĨƵĞůƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂƐƐĞƐƐ ŝƚƐ�ŝŵƉĂĐƚ
ĂŶĚ ĨƵƚƵƌĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ƉŽƚĞŶƟĂů͘

Outcomes from the project

Apart from maintaining the programme of work on course to achieve our research aims, progress so
ĨĂƌ�ŚĂƐ�ďĞĞŶ�ŵĂƌŬĞĚ�ďǇ�ƚŚĞ�ƐƵĐĐĞƐƐĨƵů�ĐŽŽƉĞƌĂƟŽŶ ďĞƚǁ ĞĞŶ��ƵƌŽƉĞĂŶ�ĂŶĚ��ƌĂǌŝůŝĂŶ�ŐƌŽƵƉƐ�ĂŶĚ�Ă�ĐůĞĂƌ
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December 2013 to establish a South American/European working group on biomass for biorefineries. 
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