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A) Some biogas features

• Renewable energy source - programmable based on natural biological
process (anaerobic digestion);

• Agricultural byproduct – energy crops – organic urban waste – sewage
sludge – to produce biogas/biomethane and “digestate” (improving soil
quality);

• Development strictly linked with livestock farms;

• Example of circular economy in agriculture (increasing farm 
competitiveness).



B) Biogas in Italy (trend and numbers)
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RES distribution
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Number of biogas plants and power
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Socio-economic dimension
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C) Sustainable
biogas - GBEP 
indicators



N. INDICATORE DESCRIZIONE STATO

1 Lifecycle GHG emissions
Lifecycle greenhouse gas emissions from bioenergy production and use, as per the methodology chosen nationally or at community level, and reported using the GBEP CommonMethodological

Framework for GHG Lifecycle Analysis of Bioenergy 'VersionOne'.

2 Soil quality Percentage of land for which soil quality, in particular in terms of soil organic carbon, is maintainedor improved outof total land onwhich bioenergy feedstock is cultivated or harvested

3
Harvest levels of wood resources (NOT 

APPLICABLE)
Annual harvest of wood resources by volume and as a percentage of net growth or sustained yield, and the percentage of the annual harvest used for bioenergy N.A.

4
Emissions of non-GHG air pollutants, 

including air toxics

Emissions of non-GHG air pollutants, including air toxics, from bioenergy feedstock production, processing, transport of feedstocks, intermediate products and end products, and use; and in

comparison with other energy sources

5 Water use and efficiency

- Water withdrawn from nationally determined watershed(s) for the production and processing of bioenergy feedstocks, expressed as the percentage of total actual renewable water resources 

(TARWR) and as the percentage of total annual water withdrawals (TAWW), disaggregated into renewable and non-renewable water sources;

- Volume of water withdrawn from nationally determined watershed(s) used for the production and processing of bioenergy feedstocks per unit of bioenergy output, disaggregated into 

renewable and non-renewable water sources.

6 Water quality

- Pollutant loadings to waterways and bodies of water attributable to fertilizer and pesticide application for bioenergy feedstock cultivation, and expressed as a percentage of pollutant loadings 

from total agricultural production in the watershed;

- Pollutant loadings to waterways and bodies of water attributable to bioenergy processing effluents, and expressed as a percentage of pollutant loadings from total agricultural processing 

effluents in the watershed.

7 Biological diversity in the landscape

- Area and percentage of nationally recognized areas of high biodiversity value or critical ecosystems converted to bioenergy production;

- Area and percentage of the land used for bioenergy production where nationally recognized invasive species, by risk category, are cultivated;

- Area and percentage of the land used for bioenergy production where nationally recognized conservation methods are used.

8
Land use and land-use change related 

to bioenergy feedstock production

- Total area of land for bioenergy feedstock production, and as compared to total national surface and agricultural and managed forest land area

- Percentages of bioenergy from yield increases, residues, wastes and degraded or contaminated land

- Net annual rates of conversion between land-use types caused directly by bioenergy feedstock production, including the following (amongst others):

o arable land and permanent crops, permanent meadows and pastures, and managed forests;

o natural forests and grasslands (including savannah, excluding natural permanent meadows and pastures), peatlands, and wetlands

Environmental



Social
N. INDICATORE DESCRIZIONE STATO

9
Allocation and tenure of land for new 

bioenergy production

Percentage of land – total and by land-use type – used for new bioenergy production where:

- a legal instrument or domestic authority establishes title and procedures for change of title; and 

- the current domestic legal system and/or socially accepted practices provide due process and the established procedures are followed for determining legal title.

10
Price and supply of a national food 

basket

Effects of bioenergy use and domestic production on the price and supply of a food basket, which is a nationally defined coll ection of representative foodstuffs, including main 

staple crops, measured at the national, regional, and/or household level, taking into consideration:

- changes in demand for foodstuffs for food, feed and fibre;

- changes in the import and export of foodstuffs;

- changes in agricultural production due to weather conditions;

- changes in agricultural costs from petroleum and other energy prices; and

- the impact of price volatility and price inflation of foodstuffs on the national, regional, and/or household welfare level, as nationally determine

11
Change in income (PROBABLY NOT 

APPLICABLE)

Contribution of the following to change in income due to bioenergy production:

- wages paid for employment in the bioenergy sector in relation to comparable sectors

- net income from the sale, barter and/orown consumption of bioenergy products, including feedstocks, by self-employed households/individuals

12 Jobs in the bioenergy sector

Net job creation as a result of bioenergy production and use, total and disaggregated (if possible) as follows: skilled/unskilled, temporary/indefinite.

- Total number of jobs in the bioenergy sector and percentage adhering to nationally recognized labour standards consistent with the principles enumerated in the ILO

Declaration on Fundamental Principles and Rights at Work, in relationto comparable sectors

13
Change in unpaid time spent by 

women and children collecting 

biomass (NOT APPLICABLE)

Change in average unpaid time spent by women and children collectingbiomass as a result of switching from traditional use of biomass to modern bioenergy services

N.A.

14
Bioenergy used to expand access to 

modern energy services (NOT 

APPLICABLE)

- Total amount and percentage of increased access to modern energy services gained through modern bioenergy (disaggregated by bioenergy type), measured in terms of energy

and numbers of households and businesses

- Total number and percentage of households and businesses using bioenergy, disaggregated into modern bioenergy and traditional use of biomass

N.A.

15
Change in mortality and burden of 

disease attributable to indoor smoke 

(NOT APPLICABLE)

Change in mortality and burden of disease attributable to indoor smoke from solid fuel use, and changes in these as a result of the increased deployment of modern bioenergy

services, including improved biomass-based cook stoves.

N.A.

16
Incidence of occupational injury, 

illness and fatalities

Incidences of occupational injury, illness and fatalities in the productionof bioenergy inrelation to comparable sectors.



N. INDICATORE DESCRIZIONE STATO

17 Productivity

Productivity of bioenergy feedstocks by feedstock or by farm/plantation:

- Processing efficiencies by technology and feedstock

- Amount of bioenergy end product by mass, volume or energy content per hectare per year

- Production cost per unit of bioenergy

18 Net energy balance
Energy ratio of the bioenergy value chain with comparison with other energy sources, including energy ratios of feedstock pro duction, processing of 

feedstock into bioenergy, bioenergy use; and/or l ifecycle analysis

19 Gross value added
Gross value added per unit of bioenergy produced and as a percentage of gross domestic product

20
Change in consumption of 

fossil fuels and traditional 

use of biomass

- Substitution of fossil fuels with domestic bioenergy measured by energy content and in annual savings of convertible currency from reduced 

purchases of fossil fuels

- Substitution of traditional use of biomass with modern domestic bioenergy measured by energy content 

21
Training and re-qualification 

of the workforce (PROBABLY 

NOT APPLICABLE)

Percentage of trained workers in the bioenergy sector out of total bioenergy workforce, and percentage of re-qualified workers out of the total number 

of jobs lost in the bioenergy sector

22 Energy diversity
Change in diversity of total primary energy supply due to bioenergy

23
Infrastructure and logistics 

for distribution of bioenergy 

(NOT APPLICABLE)

Number and capacity of routes for critical distribution systems, along with an assessment of the proportion of the bioenergy associated with each

N.A.

24
Capacity and flexibility of 

use of bioenergy

- Ratio of capacity for using bioenergy compared with actual use for each significant util ization route

- Ratio of flexible capacity which can use either bioenergy or other fuel sources to total capacity

Economic



D) Policy framework

• National body in charge of managing renewables (GSE)

• Collect data and information on plants, register, admin info, type, source, dimension, production, 
compliance,       

….and pay incentives

• TO, Conto Energia (FV), CV, TEE, etc. 

• Huge amount of financial resources (public), payed by consumers in their energy bills (30%)        

…..14 billion Euro/year

• Biogas plant 1 Mega (TO 0,28 Euro/kWh)

productivity 7.800 KWh/kWp 2.2 MEuro/year

Investiments costs = 4.000 Euro/kWp management costs… payback time 10 years
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E) Further development
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• 15 years are close to the end…. (Starting form 2008)

• Upgrading biogas plant for Biomethane production. 
• From electricity to transport(advanced biofuels)

• New national Decree (CIC – Certificate for Immission in Consumption) 1 CIC 
= 5 Gcal (625 smc) = 375 Euro/CIC (GSE)

• Depending on type of biomass (byproducts)

(double counting)



Conclusions

• Biogas in Italy had a huge development for the opportunity recognized by agricultural sector
(livestok);  …different form FV

• Diversification of activity and income, competiveness, contribution to CC, ..

• It became an industrial sector, involving farms, companies, services represented by CIB (Italian
Biogas Consortium);   …national value chain

• 700 farms, services provider, 50% agricultural biogas plants, 

• It is sustainable (GBEP environmental, social and economic dimension);
• Renewable energy prod, new jobs, Added Value, Soil quality,..

• It’s been able to adapt and to change according to external (climate and policy conditions)
• Circular economy, digestate, reducing GHG emissions, “positive” lobby (form electricity to transport..).
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