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FORBIO: Fostering sustainable production of 
advanced biofuels on underutilized lands

•FORBIO will assess the feasibility of using underutilized lands in Italy, Germany and
Ukraine for biomass production without interfering with the production of food or
feed, or with land currently used for recreational and/or conservational purposes.
Romania, Poland, Ireland, UK and Hungary are outreach countries.

•Competition with other uses of the land is only one component of bioenergy
sustainability and a number of cross-cutting environmental, social and economic
aspects may present challenges while ensuring that sustainability standards are
met.

•FORBIO will develop a methodology to assess the sustainable bioenergy
production potential on available “under-utilized lands” in Europe (contaminated,
abandoned, fallow land etc.) at national and local level.
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FORBIO Partners

•FORBIO is an H2020 project made of 11
partners from 8 EU Member States + 1
partner from Ukraine

•Started in January 2016 and expected to end
in December 2018, for a duration of 36
months, the project received funding for 1.9
million EUR

•The coordinator of FORBIO is WIP-
Renewable Energies (Germany)



FAO’s approach to the Sustainability Assessment in 
FORBIO: 

• Harmonized Data collection campaign (Data entry sheets + literature)



• Harmonized Data collection campaign (Data entry sheets + literature)

• Development of tailored set of Sustainability Indicators

FORBIO SUSTAINABILITY INDICATORS

ENVIRONMENTAL SOCIAL ECONOMIC

Life-cycle GHG Land Tenure Productivity

Soil Quality Change in Income Net Energy Balance

Non GHGs Jobs in Bioenergy Sectors Gross Value Added

Water Use and Efficiency Modern Energy Access Trainings

Water Quality Infrastructures and logistics for 
bioenergy distribution 

Biodiversity

Land Use Change Capacity and flexibility of use of 
bioenergy

FAO’s approach to the Sustainability 
Assessment in FORBIO: 



• Harmonized Data collection campaign (Data entry sheets + literature)

• Development of tailored set of Sustainability Indicators

• Indicators measurement through purpose built calculator
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FAO’s approach to the Sustainability 
Assessment in FORBIO: 



• Harmonized Data collection campaign (Data entry sheets + literature)

• Development of tailored set of Sustainability Indicators

• Indicators measurement through purpose built calculator

• Further discussions with local stakeholders

FAO’s approach to the Sustainability 
Assessment in FORBIO: 



Calculator for the measurement of 
Sustainability Indicators 

• Based on FAO’s experience with the assessment of sustainability through the use 
of the GBEP Indicators the use of a common harmonized instrument to measure 
indicator values is an asset

• In the context of FORBIO the FAO team tested an approach that set the basis for 
further developments and scaling-up in the future

• This approach is not a deliverable of the project but it has proven instrumental to 
produce the deliverables under FAO’s responsibility



FORBIO Assessment of Sustainability 
Tool – F.A.S.T.

• The full assessment of the GBEP Indicators requires complex calculations for a 
number of its indicators;

• Most experiences with their measurement relied on several different tools and 
ultimately the mathematical operations necessary have been performed using 
excel spreadsheets; 

• FAO has worked with different versions of those spreadsheets prepared by several 
authors (Indonesia, Colombia, etc.) and realized the need for harmonization in 
order to expedite measurements and therefore enable simple monitoring

• To respond to such need we created the FORBIO Assessment of Sustainability 
Tool



FORBIO Assessment of Sustainability 
Tool – F.A.S.T.

• FAST represents an expedite way to measure the sustainability indicators

ITS FEATURES:

• PRACTICALITY: quick, standardized and comparable sustainability 

assessments 

• COMPREHENSIVENESS: Overall perspective of sustainability results

• DYNAMISM: Possibility to forecast future scenarios on the basis of historic 

trends (test policies, etc.)



FORBIO Assessment of Sustainability 
Tool – F.A.S.T.

FORBIO SUSTAINABILITY INDICATORS

ENVIRONMENTAL SOCIAL ECONOMIC

Life-cycle GHG Land Tenure Productivity

Soil Quality Change in Income Net Energy Balance

Non GHGs Jobs in Bioenergy Sectors Gross Value Added

Water Use and Efficiency Modern Energy Access Trainings

Water Quality Infrastructures and logistics for 
bioenergy distribution 

Biodiversity

Land Use Change Capacity and flexibility of use of 
bioenergy



How does FAST work? 
The indicators are divided in three pillars

Only the BASELINE (or REF 1) and TARGET (or REF 
2)entry sheets of each pillar require entry of data

Each pillar has:
• Two points in time for the assessment (BASELINE

sheet and a TARGET sheet)
• a set of specific indicator sheets

Environmental, Social and Economic

Then, all other sheets will automatically calculate values for 
each indicator



How does FAST work? 

The BASELINE (or REF 1 point) includes information to describe the 
initial situation: site characterization

The TARGET (or REF 2 point) includes information to describe the 
bioenergy value chain situation: value chain characterization

The INDICATOR SHEETS use information from the previous sheets 
and from reference sheets included in FAST to calculate 
indicator’s values of the pathway analysed according to the GBEP 
methodology (in FORBIO its adapted version)



How does FAST work? 
For each indicator, there is the projection into the future of the 
conditions expected without the bioenergy development (i.e. baseline 
scenario) and with the addition of the bioenergy development (i.e. 
target scenario)

IV = TSV – BSV

Where

IV: Indicator’s Value

TSV: Target Scenario Value

BSV: Baseline Scenario Value



Baseline situation



Target Scenarios tested

T1: Giant reed (Arundo donax) – rainfed

T2: Giant reed (Arundo donax) – irrigated

T3: Milk thistle (Silybum marianum) – rainfed 

T4: Smilo grass (Piptatherum miliaceum) – rainfed

Bioenergy pathway: Lignocellulosic ethanol (with CHP)

Technology: PROESA® (steam-explosion, Enzymatic liquefaction, SSF)

Target output: 40,000 tons of ethanol per year



Examples from the Target Scenarios tested

30 km radius from 

Industrial pole of 

Portoscuso



Example of Target Scenario tested



SUSTAINABILITY ASSESSMENT:
SOME EXAMPLES FROM THE CASE 
STUDY IN ITALY

INDICATOR: AIR QUALITY



Preliminary results: Air quality



SUSTAINABILITY ASSESSMENT:
SOME EXAMPLES FROM THE CASE 
STUDY IN ITALY

INDICATOR: WATER USE AND EFFICIENCY

FORBIO



Preliminary results: Water efficiency



Preliminary results: Water efficiency



SUSTAINABILITY ASSESSMENT:
SOME EXAMPLES FROM THE CASE 
STUDY IN ITALY

INDICATOR: EMPLOYMENT

FORBIO



Employment



SUSTAINABILITY ASSESSMENT:
SOME EXAMPLES FROM THE CASE 
STUDY IN ITALY

INDICATOR: CAPACITY AND FLEXIBLE USE 
OF BIOENERGY

FORBIO



Capacity of use of bioenergy



How to complete FAST?

The calculator can be improved and complemented through the use 
of existing tools (adequately adapted) produced by the GBEP 
members
Transfer of knowledge from the GHG & non-GHG LCA calculators 
(e.g. IFEU for Viet Nam and Paraguay, etc.)

Efforts on how to integrate/link SWAT for a number of aspects 
linked to Indicator on Soil quality, Water Use and Efficiency as well 
as Water Pollution

BUT: FAST is a valid example of how bioenergy sustainability 
assessments can be facilitated by an automated calculator; 
however, FAST works for the specific context of FORBIO and a 
broader bioenergy sust. assessment tool requires far greater efforts



Requirements for the production and use of a 
purpose-built tool to assess sustainability

The development of an automated calculator based on the FORBIO 
approach requires a dedicated project;

In 2018 FAO proposed the realization of a more automated, publicly 
available sustainability assessment tool based on FORBIO through 
an H2020 call for proposal

The proposal was successful and the BIOPLAT-EU will be funded 
starting from November 2018 until October 2021



BIOPLAT-EU

The project will promote sustainable bioenergy deployment
opportunities through a web-based platform which will include a
public user friendly tool using global information system that will
assess the environmental, social and techno-economic sustainability
aspects of defined value chains for bioenergy production on MUC
lands and through stakeholder engagement activities. In order to
remove legal barriers for the uptake of such projects, communication
activities with the responsible authorities will be organised.



BIOPLAT-EU

In the first phase of the project, WP2 “Mapping of MUC lands for bioenergy

production in Europe using remote sensing technology” will be mainly implemented. In

this WP data collection of existing GIS maps as well as the generation of MUC land

maps will be done. The outputs of this WP will be the geo-referenced basic

information needed for the further development of the sustainability tool in WP3.

These outputs contain three main parts: 1) existing GIS layers such as infrastructure,

bioenergy plants, etc; 2) TIER 1 map on MUC lands and 3) detailed (TIER 2) map on

MUC lands for hot-spot areas.



BIOPLAT-EU

In the second phase of the project, the web-based platform will be developed (WP3: 

Web-based platform about MUC lands for bioenergy production in Europe). The 

platform will include the following:

a. The project website which includes information about the project activities and 

results

b. The web-GIS tool composed of the GIS maps developed in WP2 and the 

sustainability tool for Europe and neighbouring countries (STEN)



BIOPLAT-EU

The third phase of the project includes WP4 “Case studies for the application of the 

tool on MUC lands for bioenergy production in Europe”, WP5 “Stakeholder 

mobilisation and involvement in the case studies” and WP6 “Market uptake of 

bioenergy projects on MUC land”. These WP will be running in parallel and will make 

use of the results of WP2 and WP3 to reach out to stakeholders, promote bioenergy 

production on MUC lands and provide consultancy.



Thank you

Contact us 

marco.colangeli@fao.org

michela.morese@fao.org
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