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Energy saving plan by 2016 

In Italy, Directive 

27/2012/EU was 

officially adopted 

by the Legislative 

Decree 102/2014 
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PROJECT TESLA 
IEE/12/758/SI2.644752  

TESLA project will focus on the agro-

industries of wineries, olive oil mills, 

animal feed factories, and fruit and 

vegetables processing plants. This 

project tackles the problem of energy 

consumption, which is the main input of 

these agro-industrial processes, besides 

raw material. Project implementation will 

involve the execution of 110 energy audits 

in cooperatives belonging to these sectors. 

The audits will identify around 1000 

specific energy efficiency measures, and it 

is foreseen that around 300 measures will 

be implemented with the support and 

technical assistance of the partners.  

Energy efficiency (SAVE)>Industry 

Duration: 16/03/2013 to 15/03/2016 

Contract number: IEE/12/758 

Website: http://www.teslaproject.org 

https://ec.europa.eu/energy/intelligent/projects/en/project-search?f%5B0%5D=field_project_sector%3A39
https://ec.europa.eu/energy/intelligent/projects/en/project-search?f%5B0%5D=field_project_sector%3A53
http://www.teslaproject.org/
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Productive sectors Consumption (Mtoe) 

Direct consumption  

(irrigation, processing land, air 

heating, utilities) 
3.03 

Food Industry 2.90 

Indirect consumption (phytosanitary, 

fertilizers, plastics), transport, 

preparation, storage, distribution, 

storage, sales 

10.50 

Total 16,43 (16.79 in 2013)  

Agrofood final energy consumption in Italy in 2011) 

According to Eurostat estimation of 120.9 Mtoe in 2009. Source: RAEE 2012.  

AGROFOOD represent 13.5% of total final energy in Italy 
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AGROFOOD SYSTEM IN ITALY 

Consumption of electrical energy, thermal energy and 

electricity for water pumping by the fruits and vegetables 

processing in a typical Italian industry  

5 
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Agrofood system in the 

world 

30% of energy 

consumption 

10-24% of gas emissions (CO2, NO2, CH4) 

Industrial countries More energy consumption for processing and transport  

Waste 1/ 3 of food production becomes waste 

 

Big Distribution (GDO) 

50-60% of electricity 

for refrigeration 

50-60 kWh/anno/m3 

Product conservation 

Average:  

60-70 kWh/year/m3 

Market sites in Europe 

(Super-Hyper market, 

etc.) 

1.7 billion of sq.m Energy consumption : 500-1000 kWh/year/m2 

50-60% refrigeration Average:  

290 kWh/year/m2 25% lighting 

20% environment 

conditioning 

5% other 

Commissioning Controlling, 

optimization, re-

qualification, 

renovation etc. 

Building, service areas, energy systems and 

technologies 

Agrofood cold chain 

Source: AICARR, 2015 
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PRODUCT COLD CHAIN 

October 2015, Core Theme 1: NEEAPs and 

annual reports and measuring progress in 

Energy Efficiency 

7 
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Description of the 

programme/ measure 

European greenhouse 

agriculture means Not less 

than 150,000 of permanent 

greenhouses in Europe. 

Italian greenhouse agriculture 

consumes for acclimatization 

about 0.74 MTOE of fossil 

energy, which corresponds 

to 2 MtCO2 emissions. 

Energy power load for 

greenhouse microclimate 

varying from 30 to 125 W/m2 in 

the southern areas to more 

than 175 W/m2 in the northern 

areas of Italy.  

 

Critical success factors 

The Italian White Certificates scheme was created 

by the Ministerial Decree 20 July 2004, whose 

purpose is to promote measures to improve energy 

efficiency among end-users. Savings can be 

achieved through energy efficiency actions among 

end-users and are assessed using tons of oil 

equivalent (toe) as measurement unit.  

(1 toe = 1 White Certificate)  

Renewable Technology for improving 

Energy Efficiency in Greenhouses Italy 

October 2015, CT1: NEEAPs and annual reports and measuring progress in Energy Efficiency 8 

Innovation 

Woods solid biomass (chips, pellets, briquettes) is 

considered as GHG neutral when converted to heat 

energy, excluding greenhouse gas generation during 

harvesting, transportation, pre-processing. Only 

greenhouses heated with TOP BIOMASS BOILER 

can accounts for White Certificates in terms of 

saved fossil fuel. 
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GREENHOUSES IN ITALY 

Surface 

(ha) 

Heated 

greenhousesa  

(ha) 

Heatingb  

(Toe) 

Electricityc  

(Toe) 

42,000 6,000 725,195 22,686 

a.Plastic-houses and glass-houses provided with 

acclimatization systems. 

b.Yearly energy consumption. 

c.Yearly electricity demand of greenhouse users 

(ventilation, opening, pumping). 

Conversion factors (AEEG, 2009): 

¶ 0.0860 TOE/MWht 

¶ 0.201 TOE/Mwhel 

GREENHOUSES IN EUROPE 

October 2015, Core Theme 1: NEEAPs and annual reports and measuring 

progress in Energy Efficiency 
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Country Area 

(ha) 

Economic 

(billions €) 

Heating 

(MWht) 

Electricity 

(MWhel) 

Italy 30,000 3 8,432,500 112,866 

Netherland 10,311 6.8 - 7.7 29,510,800 3,723,000 

Spain 43,964 1.5 989,627 33,623 

Greece 5,646 0.5 87,644 1,700 

Total 89,921 About 12.50  39,020,571 3,871,189 

¶0.0860 TOE/MWht ; 

0.201 TOE/MWhel. 

¶1 TOE equal to 2.81 t 

of CO2 emissions. 

MTOE 3.35 0.77 

MtCO2 9.4 2.1 

MOST IMPORTANT GREENHOUSE COUNTRIES 
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REASONS TO SUPPORT BIOMASS 

EU BIOMASS POTENTIAL 

October 2015, Core Theme 1: NEEAPs and 

annual reports and measuring progress in 

Energy Efficiency 
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Biomass target (Mtoe) 

• to support the socio-economic 

development of Europe (new 

Member and Western Balkan 

Countries);  

• to facilitate the European policy of 

the Agriculture in Common 

Agricultural Policy / Structural 

Funds; 

• to diversificate of Europe’s energy 

supply;  

• to reduce greenhouse gas 

emissions of 209 million tonnes 

CO2eq a year; 

• to  support new jobs and direct 

employment for up to 250-300 000 

people, mostly in rural areas. 
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Heat power 

~ triple 
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BIOMASS AND CO2 

12 

http://www.aebiom.org/IMG/pdf/WOOD_FUELS_HANDBOOK_BTC_EN.pdf 

< 10 
times 
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COST OF ENERGY FOR 

DIFFERENT SOURCES 

http://www.aebiom.or
g/IMG/pdf/WOOD_FU
ELS_HANDBOOK_BTC_
EN.pdf 

59 ϵκƪ²Ƙ    Χ м 

88 ϵκƪ²Ƙ Χ·  мΦр   

128 ϵκƪ²Ƙ Χ· нΦм  
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SOLAR ENERGY IN ITALY 

October 2015, Core Theme 1: NEEAPs and 

annual reports and measuring progress in 

Energy Efficiency 
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N. of hours 

for 

greenhouse 

heating 

Latitude DD 

from 

DD 

to 

Hours 

per day 

Starting Closing 

320 A -Ð 600 6 1 Dec 15 Mar 

320 B 601 900 8 1 Dec 31 Mar 

480 C 901 1400 10 15 Nov 31 Mar 

1200 D 1401 2100 12 1Nov 15 Apr 

1800 E 2101 3000 14 15 Oct 15 Apr 

2300 F 3000 +Ð Between 5 to 23 hr for each day 

From 3.4 to 7 kWh/m2 

F 

A 
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     DEGREE-DAYS AND GREENHOUSES  

DEGREE-

DAY 

ENERGY REQUIRED TO MAINTAIN 

GREENHOUSE INSIDE 

TEMPERATURE AT 20° C 

(kWh/m2/year) 

 to maintain inside 

temperature at 20° C  

(kWhr/m2/year) 

ENERGY 

POWER 

LOAD 

(W/m2) 

600-900 120 30-50 

900-1400 214 75-100 

1400-2100 343 100-125 

2100-3000 474 125-175 

3000- +∞ 546 >175 

(Source: ENEA, 2013)  

In a nutshell: heating degree days are a measure of how much (in 

degrees), and for how long (in days), the outside air temperature was 

below a certain level.  They are commonly used in calculations relating to 

the energy consumption required to heat buildings/greenhouses, etc.. 

Degree-days in Italy Energy in greenhouses 
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ENERGY CONSUMPTION ALONG THE LATITUDE 

16 
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ECONOMIC 1: Pay-back according to 

energy source price (biomass and oil) 

Oil: 1.04 € ;  Solid biomass : 50 €/ton 17 
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           ECONOMIC 2 

Source: GSE, 2015) 18 
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           ECONOMIC 3 

Source: ENEA on GSE data 19 

White Certificates incentive in agriculture 

greenhouse (2013-2014) 

Technical project  

N. of White 

Certificates 

(2013-2014) 

Economic value 

in € 

(5 years) 

40E 

Solid biomass 

for 

greenhouse 

78.205 39.102.500 
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BIOMASS POLICY  
RECOMMENDATIONS 

WHY BIOMASS IN GREENHOUSES 

October 2015, Core Theme 1: NEEAPs and 

annual reports and measuring progress in 

Energy Efficiency 
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•Establishing and funding organizational structures, that 

would help both the learning process of all the local 

actors (banks, agricultural farms, equipment producers, 

planners, engineering companies, operators) and the 

technological transfer  from one country/region to another. 

•Cooperation with authorities, professionals, agencies 

and SME will contribute to use resources in efficient and 

sized way and to modernise and upgrade local production 

capacities and technologies. 

•Financial incentives together with standards on technical 

design and emissions have to be designed in a way a.) to 

overcome the market disadvantages compared to fossil 

fuels and b.) to avoid any increase of investment costs. 

•Targeted education of local authorities, growers and 

technicians on environmental impacts and benefits of bio-

energy could help to improve public awareness, culture and 

acceptance on biomass industry and market 

The large scale penetration of 

biomass use in Europe will have 

positive influence on the country’s 

economies: 

 

• benefits from the utilisation of 

local wood resources and 

security of energy; 

• biomass production, processing 

and trade will improve the 

employment; 

• reduced CO2 and other 

emissions, will contribute to the 

economy recovering as creating 

more business opportunities; 

• contribute to a balanced growth 

of agricultural sectors of the 

countries. 
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THANKS FOR ATTENTION 
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Further information 
Áwww.enea.it 

Áhttp://www.enea.it/en/research-

development/energy-efficiency 

Áhttp://www.eam.ase.ro/conferinte/PEEC-2 

Áhttp://www.gse.it/it/CertificatiBianchi/Pages/default.

aspx 

Áhttp://www.eam.ase.ro/conferinte/PEEC-2 

Áhttp://www.greensys2015.uevora.pt 

 

 

For more information contact: 

Insert named contact here: 

ÁCarlo Alberto Campiotti 

ÁENEA 

Ácampiotti@enea.it 

Á+39063204259161 

Final comments 

October 2015, CT1: NEEAPs and annual reports and measuring progress in Energy Efficiency 

•First and foremost, it will provide input for the 

standardisation of greenhouse acclimatization 

technologies and equipment for efficient energy 

conversion of solid biomass.  

•Second, it will feed into the formulation of 

regulatory policies of countries with regard to the 

large-scale implementation of solid biomass. 

Third, the promotional policy and the expansion of 

solid biomass use in greenhouse will also lead in 

the future to moderation of the costs and the 

competitiveness of the biomass fuel products.  

•Fourth, the cooperation with research institution 

and SME could also contribute to profit from EU 

Carbon Trading policy (European Emissions 

legislation 2003/87/EG) through the Kyoto 

protocol’s Clean Development Mechanism. 

•Fifth, INNOVATION IN AGROFOOD INDUSTRY. 
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  Energy Efficiency at ECOMONDO 

(Carlo Alberto Campiotti, Deputy of EERA) 

October 2015, Core Theme 1: NEEAPs and 

annual reports and measuring progress in 

Energy Efficiency 
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4 th November 2015 ore 10.00-13.00  

Energy Efficiency in Industrial Processes: where are we and what we 

want?  by EERA (European Energy Research Alliance) Joint 

Programme on Energy Efficiency in Industrial Processes  
Energy efficiency in industry is rising toward the top of EU and MS agendas for a 

number of compelling reasons that are essentially economic (unstable energy 

prices and reliability of supply), environmental (in order to reduce GHS emissions) 

and intergovernmental (being more and more target of recommendations for 

international action). Its main objective is to support the European industry to 

meet the European reduction target of 40% for greenhouse gasses and at least 

27% increase in energy efficiency by 2030. The main JP targeted industrial sectors 

are: intensive industry (SP1), manufacturing (SP2) and agro-food (SP3). 


