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Climate change is going on  Global 

carbon emissions continue growing
Daily averaged CO2 from four 

observatories:

- Barrow, Alaska (blue)

- Mauna Loa, Hawaii (red)

- American Samoa (green)

- South Pole, Antarctica (y)

The black line represents the 

average of the 

de-seasonalized curves for 

each of the records.

On 24 June 2020 the 

atmospheric concentrations 

of CO2 reached 412.82 parts 

per million, compared with a 

pre-industrial baseline of 280 

parts per million.

Source: National Oceanic and Atmospheric Administration (NOAA), Earth System Research 

Laboratory, Global Monitoring Division (www.esrl.noaa.gov)



Carbon budget for 1.5˚C

Source: Glen Peters, 2020



The global challenge of decarbonization

CO2 emissions and concentration are not in the trajectory of 

the Paris Agreement  a long way from the 1.5˚C objective. 

… this means that the decarbonisation of global economy 

should be accelerated, but the trend of investments in 

exploitation and uses of coal and oil shows that we are 

going in the opposite direction…

The international community will need to act 

to reverse the trend  More emphasis on renewables, 

including bioenergy



Sustainable bioenergy: the overlooked giant 

amongst renewables

Modern bioenergy is the only renewable source that can provide electricity, 

direct heat and transport fuels. 

Source: IEA 2018



Bioenergy presents excellent OPPORTUNITIES 

not without CHALLENGES. 

SUSTAINABILITY IS KEY to take out the best of 

opportunities.

The Global Bioenergy Partnership (GBEP) 

has developed the most widely recognized and agreed set of 

indicators for the assessment and monitoring of bioenergy sustainability.

SUSTAINABILITY is key



The Global Bioenergy Partnership (GBEP) 

International initiative 

established to implement the 

commitments taken by the G8 

in 2005 and receiving renewed 

mandates from G7 and G20 

since then.

Italy and Brazil are co-Chairs

FAO is a founding partner and

hosts its Secretariat at FAO Hq.

in Rome.

38 Partners and 42 Observers 

(Governments and International 

Organizations)



GBEP sustainability indicators 

for all types of bioenergy

• GBEP has developed a set of 24 indicators for the 

assessment and monitoring of bioenergy 

sustainability at national level

• The GBEP indicators cover each of the three 

pillars of sustainability and address the 

production and use of all liquid, solid and gaseous 

biofuels for heating and cooking, electrification and 

transport

INDICATORS 

1. Lifecycle GHG emissions 
9. Allocation and tenure of land 

for new bioenergy production 
17. Productivity 

2. Soil quality 
10. Price and supply of a national 

food basket 
18. Net energy balance 

3. Harvest levels of wood 
resources 

11. Change in income 19. Gross value added 

4. Emissions of non-GHG air 
pollutants, including air 
toxics 

12. Jobs in the bioenergy sector 
20. Change in consumption of 

fossil fuels and traditional use 
of biomass 

5. Water use and efficiency 
13. Change in unpaid time spent 

by women and children 
collecting biomass 

21. Training and re-qualification 
of the workforce 

6. Water quality 
14. Bioenergy used to expand 

access to modern energy 
services 

22. Energy diversity 

7. Biological diversity in the 
landscape 

15. Change in mortality and 
burden of disease attributable 
to indoor smoke 

23. Infrastructure and logistics for 
distribution of bioenergy 

8. Land use and land-use 
change related to bioenergy 
feedstock production 

16. Incidence of occupational 
injury, illness and fatalities 

24. Capacity and flexibility of use 
of bioenergy 

ENVIRONMENTAL                       SOCIAL                          ECONOMIC



GSI implemented in  

Colombia, Indonesia, Viet Nam and Paraguay

Main objectives: 

• strengthen the capacity of national institutions to assess 

bioenergy sustainability via GSI (train the trainers while measuring 

the GSI); and

• Use results to inform bioenergy policy-making (within the 

context of low-carbon development) and to set the basis for a long-

term monitoring of bioenergy sustainability



INDONESIA - biodiesel from palm oil

Amongst the key trends identified

Only <10% of POME Methane 

Capture systems were in place -

crucial for GHG profiles and for 

energy generation (biogas)

 Recommendation: incentivise  

methane capture systems from 

POME



VIETNAM – biogas

Amongst the key trends identified

• Unaffordability to buy electricity generators. Excess biogas – which is not 
used for electrification purposes – is intentionally released (venting or flaring), 
resulting in inefficiency in the use of energy and significant CH4 emissions, 
which is a GHG with a high global warming potential. 

 Recommendation - Promote power generation from agricultural and 
livestock residues

• Anaerobic Digesters (ADs) often 

poorly managed, reducing the 

benefits and even creating negative 

impacts (e.g. water into the ADs 

reduced fermentation efficiency and 

difficulties in the transportation to the 

field for soil application; and biogas 

leakages due to cracks in the ADs 

provoking biogas loss and CH4 

emissions). 

 Recommendation - Improve ADs 

design and trainings for farmers



GSI – MNV Tool

Tool to Measure, Notify and Verify (MNV) the achievement of:

• Nationally Determined Contributions (NDCs)

– e.g. to evaluate the effectiveness of adopted P&M and/or
the efficient use of funds to achieve reduced GHGs
emissions;

• Sustainable Development Goals (SDGs)
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Implementation of the GSI



Further guidance needed IMPLEMENTATION GUIDE

Lessons learnt  Need for further guidance  2015-2020 GBEP 

worked on the development of an Implementation Guide in 

order to provide further guidance on methodological and 

practical issues related to the implementation of the GSIs.

The Implementation Guide was released January 2020 

The Guide includes advice on:

1. Cross-cutting issues relevant to implementation of the GSIs 

(definitions, stepwise approach, best practices etc.)

2. Methodological guidance for each individual indicator 

(clarifications, proxy approaches, attribution etc.)



Conclusions

• BIOENERGY HAS A RECOGNIZED ROLE TO PLAY - Bioenergy offers 

many opportunities to decarbonize agriculture and forestry sectors 

• SUSTAINABILITY is key

• MONITORING sustainability is a necessary step in order to understand, 

evaluate and improve the performances of the sector

• GBEP is actively working on the diffusion of sustainability in the 

processes of production and use of bioenergy resources with several 

activities and tools, including the GBEP Sustainability Indicators for 

Bioenergy (GSIs) and its Implementation Guide

• POLICY SUPPORT - Particularly for policymakers, GBEP represents an 

important forum for discussion and harmonization of policies



Thank you

GBEP-Secretariat@fao.org

http://www.globalbioenergy.org

http://www.globalbioenergy.org/

