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Agriculture is part of the solution.

FAO's Energy Smart Agrifood Systems (ESAS) Programme



The Global Bioenergy Partnership (GBEP)

Multilateral initiative 
Established to implement the commitments taken by the G8 in 
2005 , to support "biomass and biofuels deployment, 
particularly in developing countries where biomass use is 
prevalent".
Argentina and Italy are the co-Chairs. FAO is a founding 
partner and hosts its Secretariat at FAO HQ in Rome.
90 members: 39 Partners (including 23 countries and 16 
international organizations and institutions) and 51 Observers 
(Governments and International Organizations).

promote high-level policy 
dialogue and international 
cooperation on bioenergy

foster information and 
technology exchange 
through collaboration

support bioenergy 
policymaking and
market development

favour efficiency and 
sustainability
advancements in the field



GBEP sustainability indicators (GSI) for bioenergy Characteristics:
Ex-post analysis
National scale
LCA approach
Science based
Address all forms 
of bioenergy
Voluntary – not 
legally binding

Objectives:
To facilitate the 
harmonization of 
sustainability 
assessments
To inform policy 
formulation
To monitor 
progress towards 
SDGs, NDCs

Suitable for the assessment of the sustainability of the broader
bioeconomy



The GSI have been implemented in 15 countries



Paraguay Wood 
energy

Viet Nam Biogas

Outcomes from 
GSIs 
implementation 
in various 
countries and 
bioenergy 
pathways

Paraguay Bioethanol 
from Sugarcane or Maize

Paraguay Biodiesel from 
soy



Anaerobic digesters for biogas production, mainly fed with 
agrifood waste and residues, are prevalent at household 
level and provide access to clean cooking and light.
At medium scale (farm level) biogas is mainly used to abate 
odors, biogas leakages are frequent as well as surface water 
pollution from digestate mismanagement

Recommendations for improvement:

Enhance plant and co-products management capacity to 
improve efficiency; and
Increase availability of capital to allow for electricity 
generation from biogas in medium-/large-scale livestock 
farms.

Scale Feedstock Installed 
plants

Plants in 
operation (2018)

Small 
(10 m3)

Pig manure 450 000 405 000

Medium 
(500 m3)

Pig manure, 
cassava 
wastewater

14 370 12 933

Large 
(2 000 
m3)

Pig manure, 
cassava 
wastewater

1 000 900

Key results from sustainability assessment 
of biogas in Viet Nam



Key results from sustainability assessment of 
bioethanol value chains in Paraguay

Corn-based bioethanol can save around 50% of GHG 
emissions compared to gasoline for transport.
Land Use Change has the highest impact in terms of 
total GHG emissions for bioethanol (20% for corn and 
up to 54% for sugarcane at small scale).
Crop yield can be further improved:

Sugarcane yield is one of the lowest in the region 
(PE: 40t/ha; MGE:65 t/ha)
Maize yield is low (4,7 t/ha).

Recommendations for improvement:
GHG emissions of sugarcane- and corn-based 
bioethanol pathways can be further reduced through 
agricultural management practices that lead to 
sustainable crop intensification.
Corn, cultivated as secondary crop, in rotation with 
soybean, allow for reduced impact on LUC and GHG 
emissions

Maíz zafriña
Caña de

Azúcar PE
Caña de

Azúcar MGE

Uso 0.97 0.97 0.97

Procesamiento 0.64 3.36 3.36

Transporte 2.84 8.30 8.31

Cultivo 19.73 6.12 10.86

USCUS 20.06 54.07 33.27
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Key results from sustainability assessment of 
wood energy in Paraguay

The supply of wood from sustainable 
production is not sufficient to cover its current 
demand at household and industrial levels
This negative balance is one of the major 
drivers of deforestation in Paraguay after 
forest conversion to agricultural land and 
pastures.

Recommendations for improvement:

Sectors From… (t/y) …to (t/y)

Demand

Household 4 100 000 6 100 000

Industrial 4 415 000 6 047 000

Total 8 515 000 12 147 000

Sustainable forest

biomass supply for

bioenergy

production

Total 927 560 1 162 365

Net balance Total -7 587 440 -10 984 635

Incentivize the sustainable management of productive native forests, e.g., 

through the adoption of policies and incentives for SFM practices; 

Encourage Short Rotation Coppice plantations;

Promote, within the National Energy Efficiency Plan, the introduction of 

improved bioenergy technologies (e.g. clean cookstoves)

Guarantee the traceability of biomass products and by-products (charcoal);

Maximise control over, and sanction of, deforestation and illegal trade of 

forest products and by-products
LCA assessment of Charcoal 

vs Eucaliptus chips VCs (ind)

110.92

10.80



Key results from the sustainability assessment of 
soy-based biodiesel in Paraguay through the 
GBEP- Rapid Implementation Framework (RIF)

In 2020, 63.5% of national production exported in the form of beans. 

96% of Paraguay’s soybean oil was exported and only 3.8% was used to 

produce biodiesel;

Vulnerability to international price fluctuations (soybean and oil), high 

soybean oil prices, and multiple competitive uses;

90% of the land belongs to 12 000 large foreign companies, and 10% is 

split among 280 000 small and medium producers

Installed capacity of 139 million litres/year exceeds production

Unsustainable use of woody biomass for drying soybean grain 

Recommendations for improvement: 

Paraguay’s soy biodiesel production 
is unsustainable. Adequate policies 
and scale-up strategies are needed 
to improve the value chain.

SustainabilityFoster research on the production and use of alternative feedstock

Develop appropriate policies (e.g. fiscal incentives, import restrictions, price 

policies, Permanent PPPs); 

Policies for Industrialization: promotion of small and medium enterprises



It is key to ensure 
sustainability
Ensuring sustainability is key!

Sustainability is the results of its 3 dimensions, 

and it depends on both spatial and temporal 

context;

Stakeholder engagement is a powerful mean to 

better understand local context and priorities;

Monitoring, through science-based approaches, 

can help to minimize risks and trade offs, and 

take out the best of opportunities; and

Provide data and information to inform the 

development of new policies could foster a 

further sustainable development of the sector.

Building an enabling and stable policy 

framework is strongly required to attract 

investments, implement new technologies, 

foster RD&I and build consumer’s trust



OFFICE OF CLIMATE CHANGE, BIODIVERSITY 

AND ENVIRONMENT (OCBD)

www.fao.org/climatechange
THANK YOU
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