ENEN

ENTE PER LE NUOVE TECNOLOGIE,
L'ENERGIA E L'AMBIENTE

ENERGY EFFICIENCY POLICIES AND
MEASURES IN ITALY 2006

Monitoring of energy efficiency in EU 15
(EU Project ODYSSEE-MURE)

EMIDIO D’ANGELO
ENEA - Ufficio di Presidenza

GIULIA IORIO
ENEA - Dipartimento Tecnologie per I'Energia, Fonti Rinnovabili e Risparmio Energetico

RT/2007/34/TER



| contenuti tecnico-scientifici dei rapporti tecnici del'ENEA rispecchiano l'opinione degli autori e
non necessariamente quella dell'Ente.

The technical and scientific contents of these reports express the opinion of the authors but not
necessarily the opinion of ENEA.



ENERGY EFFICIENCY POLICIES AND MEASURES IN ITALY 2006
Monitoring of energy efficiency in EU 15 (EU Project ODYSSEE-MURE)
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Abstract

This report analyses the energy efficiency trends in Italy based on the energy efficiency indicators processed in the
ODYSSEE database, maintained and updated in the IEE programme. These indicators are adopted by E.U. Committee
as statistic informative base for the energy policies of the E.U. and they allow a comparison among the E.U. members.
This analysis focuses on the period 1990-2004. It also examines the policies and measures implemented in the field of
energy efficiency, with a focus on the last years.

A more in-depth investigation was made for energy consumption and efficiency indicators in the Industry sector.

Key words: Energy efficiency, final energy consumption, energy intensity, industry sector, energy policies and measures.

Riassunto

Il presente rapporto analizza 1’andamento dell’efficienza energetica in Italia basata sull’utilizzo degli indicatori di
efficienza energetica elaborati dalla banca dati ODYSSEE, sviluppati ed aggiornati nell’ambito del programma IEE a
cui I'Italia partecipa attraverso L’ENEA. Questi indicatori sono stati adottati ufficialmente dalla COMMISSIONE
dell’'U.E. come base informativa statistica conoscitiva per le politiche energetiche della Comunita e permettono un
confronto fra i paesi membri della U.E..

L’analisi ¢ relativa al periodo 1990-2004. Sono riportate le politiche, le misure e gli avvenimenti rilevanti per
I’efficienza energetica e per I’ambiente, con particolare attenzione agli ultimi anni.

Un’analisi pit approfondita sulla situazione dei consumi e dell’efficienza energetica viene fatta per il settore industria.

Parole chiave: Efficienza energetica, consumi finali di energia, intensita energetica, industria, politiche e misure
energetiche.
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1 Executive Summary

In the period 1990-2004 primary and final energy consumption increased by 17.8% and
22.0%, respectively. The primary energy intensity drop by 3.0% in the period while the
final energy intensity rose by 0.5%.

Energy efficiency indicator, ODEX, measures the progress in energy efficiency without
the effect of structural changes or other factors such as climatic variations and changes
in lifestyle. In the period 1990-2004 the ODEX index showed a light increase in energy
efficiency, 3.9%, caused by an efficiency improvement in households and transport sec-
tor but counterbalanced by a bad performances in industry.

Energy efficiency of households and transport sector rose by 8.9% and 4.0%, respec-
tively. The improvement in households was due to the installation of the technologies for
the efficient use of energy in the end-users (increase in the use of fluorescent compact
lamps and electrical appliances with higher efficiency, interventions for the thermal isola-
tion of the buildings, etc). In the last years the increase in energy efficiency slow downed
by a larger diffusion of electrical appliances such as air conditioner.

The increase in energy efficiency in transport sector depends on the rise in efficiency of
cars (7.1%). The other transport modes showed greater improvement in efficiency but
they represent a little part of the transport sector. These good performances are coun-
terbalanced by a decrease in the efficiency of trucks, especially in the last years.

In the period 1990-2004 industry showed any improvement in energy efficiency but there
were branches (chemicals, primary metals, cement and paper) that had rises in energy
efficiency but the high worsening of other branches led to this result.

In February 2007 the Government presented the “National Plan for Energy Efficiency”.
The targets are the energy savings, the increase of energy efficiency in all sectors and
the larger spread of the renewable energy sources (some objectives are fixed such as a
photovoltaic power of 3000MW has to be installed within 2016).
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2 The Background to Energy Efficiency

Overall economic context

In the 2004 the Italian economy grew of 1.2%. The driving sector was the services sector
that showed an increase of 1.2% against a +0.6% in industry (Fig. 2.1). After two years
of stagnation GDP came back to raise and this shows that the economic recovery is in
action stimulated by an increase of domestic demand. In the period 1990-2004 the in-
crease was 21.4% with an annual rate of 1.5%.

The private consumption shows the same trend of GDP: in the period 1990-2004 the
increase was 22.9% with an annul rate of 1.6%. In the second half of 90s the private
consumption had an annual growth higher of GDP’s while in the last years the trend
seems to be reversed with the exception of 2003.

In the 2004 the value added of Industry increased by 0.6% confirming the recovery of
2003 after the fall of 2002. Primary metals and paper sectors showed the best perform-
ances (+6.4% and +3.6% respectively) while the worst were textile and metallic minerals
sectors (-3.3% and -1.7% respectively).

Tertiary was the most active sector. It had a steady growth over the period 1990-2004
with an annual rate of 2.0%. In the last years this sector also showed a slowdown but its
growth rate stayed highest.

Figure 2.1: Macro-economic indicators
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Energy consumption trends

In 2004 the final energy consumption remained stable around 132.5 Mtoe with a slightly
increase of 0.6%. the raise over the period 1990-2004 was 22.0% with an annual growth
of 1.6%

The consumption of all energy source was increased: the decreasing trend of solid fuels
seems to stop in 2002, -29.7% over the period 1990-2002 and -17.4% over 1990-2004
(+16.1% in 2003). The recovery was due to the higher consumption of primary metals
and non metallic minerals sectors. The consumption of oil products also increased even
if slightly. The consumption of gas was quite stable. Gas was the energy source with
highest growth rate (+41.3%) in the period 1990-2004, with the exception of the renew-
ables. Electricity showed the highest growth rate in 2004.

These trends determined the consumption structure in 2004 (Figure 2.2).

Figure 2.2: Final energy consumption by energy sources
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The main energy source remained oil products but its share fell down from 50.9% in
1990 to 45.3% in 2004. The shares of gas and electricity are increasing. As also renew-
able sources (+168.0%) even if their consumption is small (1.8 Mtoe). It should be men-
tioned that the amount of wood included in the final consumption by the official energy
statistics (1.6 Mtoe in 2004) does not include the totality of consumed wood; non com-
mercial wood (i.e. the wood not involved in commercial transactions) is not included. The
actual total consumption of wood is estimated at about three times of the official statistic
value.
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The energy consumption of all end-users was stable in 2004. Only the transport sector
showed a little increase in the total consumption. The transport sector had a constant
growth while the other sectors were more dependent on the economic situation. In the
period 1990-2004 the increase in final energy consumption was 21.8%. The tertiary sec-
tor showed the highest raise, +56.4%, followed by transport sector and households, re-
spectively +29.5% and +14.5%. Industry and agriculture showed the lowest increase,
+12.2% and +2.8%, respectively, even if in the period 1990-2004 all industry branches,
except chemicals, had big increases.

The distribution of final energy consumption in the sectors (non energy uses excluded) is
displayed in Figure 2.3.

The structure was kept on the same in the period 1990-2004 but with few changes. In-
dustry and transport sector are the biggest energy users (their share is around 65%) but
now their role is reversed because of the steady growth of transport sector. Tertiary sec-
tor rises over 11% while residential sector falls to 21.7% from 23.1%, caused also by the
efficiency measures in this sector.

Figure 2.3: Final energy consumption by sectors
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In 2004 manufacturing sector consumed 40.5 Mtoe of energy, stable compared with
2003. All branches showed an increase even if little, the only exception is textile that
displayed a cut of 8.8% confirming the decreasing trend of the last years. The energy
structure of manufacturing is presented in Figure 2.4.

Figure 2.4: Energy consumption of manufacturing by branches
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Primary metals, non metallic minerals and chemicals are the main branches but in the
period between years 1990-2004 their share falls from 65% to 59%. In particular it's the
chemical sector that showed the highest decrease from 21% to 15%. On the contrary
food and equipment dispalyed the greatest increase: +82% and +65%, respectively.

The transport sector is the main final energy consumption sector. In 2004 it consumed
44.6 Mtoe of energy, +1.7% compared with 2003 and +29.5% in the period 1990-2004.
Road transport is the main transport mode with 89.7% of total consumption (Figure 2.5)
and +2.0% in 2004. Air transport is the mode that showed the highest growth in the pe-
riod 1990-2004: +82.8%. After 2001 and 2002 the air transport consumption came to
back to increase both in passenger and goods.

Navigation and railways represent only 1.9% of total consumption with great decrease in
the period 1990-2004 but without a decrease in passenger and goods. These are the
modes that showed the best improvement in efficiency.

In 2004 energy consumption of residential stayed stable around 28.8 Mtoe. Only the
consumption for electrical appliances and lighting was increased by 3.2%. This end-use

11
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showed the highest increased in the period 1990-2004, +35.0%, followed by space heat-
ing, +15.0%, and hot water, +4.3%. Cooking had a drop: -9.7% (Figure 2.6).

Figure 2.5: Energy consumption of transport sector by transport modes
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Figure 2.6: Energy consumption of households by end-uses
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The structure of energy consumption didn’t have significant changes: the share of space
heating kept on stable around 69%, electrical appliances and lighting was increased
from 13% to 16% while the other end-uses dropped.

Tertiary sector had a slight decrease in energy consumption in 2004: it's consumption
was around 14.8 Mtoe. Apart some years, tertiary sector showed a constant and high
growth rate: in the period 1990-2004 there was an increase of 56.4%.

The growing energy demand was satisfied through electricity and gas: the first was in-
creasing by 90.3% and the second by 56.3%. As a consequence, the structure of energy
consumption remained the same but it's possible to notice the growing role of electricity,
the decreasing share of oil products and the gas consumption as main energy source
(Figure 2.7).

Figure 2.7: Energy consumption of tertiary sector by energy sources
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The policy background to energy efficiency

National targets are the improvement of energy efficiency, the reduction of greenhouse
gas emissions, the security of energy supply and spread of the renewable energy
sources.

The promotion of energy efficiency in end-use sectors is one key tool to curb polluting
atmospheric emissions and, in particular, greenhouse gas emissions from the energy
system. The first step in this way were the Law Decrees enacted by the Ministry of Pro-
duction Activities of 20™ July 2004.

The system introduced by these decrees foresees that the energy and natural gas sup-
pliers have to achieve an obliged quantity of primary energy savings for the years 2005-
2009, starting from 1% January 2005.

The Regulatory Authority for Electricity and Gas certified the achievement of the energy
savings target for 2005 and 2006: in these two years the savings was 500,000 toe while
the target had to be 156,000 toe in 2005 and 312,000 in 2006. The actions for the en-
ergy savings were in electrical uses (lamps and electrical appliances with low consump-
tion) and thermic uses (boiler with high efficiency, action on building covering) of civil
sector, in energy production and distribution system in civil sector (photovoltaic panels,
district heating), in improvement of efficiency in public lighting and various actions in in-
dustry.

The achievement of the target avoided emissions for over 1,360,000 tonne of CO..

14
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3 Overall Assessment of Energy Efficiency Trends

Energy intensity trends

The primary energy intensity and the final energy intensity (i.e. ration between primary or
final consumption and GDP) are the indicators generally used to assess the energy effi-
ciency of the overall economy and final consumers.

In Italy the primary energy intensity is stable around 0.15 toe/1000 ECOO: it shows a de-
creasing trend, -3.0% compared with 1990. In the period 1990-2004 GDP increased at
an higher rate than primary consumption: 21.4% against 17.8%; only in 1995, 1998 and
2003 the growth rate of primary consumption was higher and primary intensity increased
(Figure 3.1).

The final energy intensity is stable around 0.11. Both primary and final intensity showed
a fall in the period 1993-2002: in 2002 -4.1% and -3.3%, respectively, compared with
1990. This was the result of small increases in consumption and higher growth rate in
GDP. In the last years higher increase in energy consumption, especially for tertiary and
households, and a GDP practically steady caused a rise in energy intensities.

The trends of final and primary intensities are linked into the ratio final to primary inten-
sity. This indicator is increasing because of final intensity decrease slower compared
with primary intensity: +2.5% between 1990-2004.

Figure 3.1: Energy intensity (toe/1000 ECO00)
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Table 3.1 — Variations in primary and final energy intensities in Italy (%/year)

1990-1995 1995-2000 2000-2004 1990-2004
Primary intensity -0,52 -0,41 0,07 -0,22
Final intensity -0,18 -0,33 0,65 0,03

Energy efficiency

In 2004 the transport sector was the sector with the highest increase in energy con-
sumption: +1.7%, due to increases in road transport and navigation while railways and
air transport showed decreases. As a consequence the energy efficiency index stayed
stable around 96.0. The small progresses in efficiency are due to strong weight of road
transport, particularly to goods transport by trucks. Water, rail and air transport are the
most efficient transport modes but their share is under the 35% in goods transport and
under 10% in passenger transport. Road transport also showed an improvement in the
efficiency of cars but was counterbalanced by a decrease in the efficiency of trucks, es-
pecially in the last years.

This is confirmed by unit consumption of passenger transport and goods transport (Fig-
ure 3.3)

Figure 3.2: Energy efficiency in transport sector (index 1990=100)
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Figure 3.3: Energy unit consumption of passenger transport and goods transport
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Figure 3.4: Energy efficiency in households (index 1990=100)
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The households sector showed the best result in improvement of energy efficiency: in
2004 the index was 91.1 with a increase in energy efficiency of 8.9%. This result is the
consequence of different actions and situations.

First of all there was the substitution of oil products with gas and electricity that are more
efficient. Many actions carried out to improve the efficiency: increase in the use of fluo-
rescent compact lamps and electrical appliances with higher efficiency, interventions for
the thermal isolation of the buildings, etc. In the last years the improvement in efficiency

17
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caused a rise in energy consumption.

The households unit consumption per dwelling is showed in Figure 3.5. The trend is the
same of unit consumption for space heating (space heating is 68.9% of total energy
consumption). This trend is determined by fuel substitution, end-use efficiencies, heating

system and type of dwellings.

The energy efficiency of the whole economy is evaluated on the base of energy effi-
ciency index of sectors. In 2004 the index of final consumers was 96.1, in the period
1990-2004 the improvement in efficiency was small: only 3.9%. This result is determined
by manufacturing: in the period there wasn’'t any improvement in efficiency and this had

a negative effect because of the role of industry has in the whole economy.

The energy savings of the period are reported in Figure 3.7.

Figure 3.5: Unit consumption of households per dwelling
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Figure 3.6: Energy efficiency index (1990=100)
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Figure 3.7: Cumulative energy savings in 2004 (compared to 1990)
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CO,-emissions and energy efficiency

The CO, emissions by sectors are showed in Figure 3.8.

In the period 1990-2004 the CO, emissions increased by 8.9%. There was an increasing
trend for all the sectors followed by a big fall in 2000, except for the transport sector. In
the last years, apart from 2003, the CO, emissions showed a decreasing trend, only the

transport emissions kept on increasing.

The transport sector displayed the biggest increase, +28.3%, while the industry had a fall

of 9.0%.

Figure 3.8: CO, emissions by sectors
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4 Energy Efficiency Measures

4.1 Recent Energy Efficiency Measures

In the following the recent energy efficiency measures are illustrated (more details can
be found in the MURE database www.mure2.com ).

Residential Sector

The Legislative Decree n. 192/2005 sets the principles and the methods to improve the
energy consumption of the buildings with the purpose to promote the development and
the integration of the renewable sources and the energy diversification and to contribute
to the reduction of greenhouse gas. Each building must have an energy certificate that
includes the energy efficiency data and the reference values stated by law in order that
citizens can evaluate and comparate the energy performance of buildings.

Transport Sector

The government enacted the Legislative Decree n. 128/2005 to promote the use of bio-
fuel and other renewable fuels instead of gasoline and diesel in transport. The national
objectives are a consumption of biodisel and renewable fuels equal to 1.0% of total con-
sumption of gasoline and diesel in transport within 31%* December 2005, and equal to
2.5% within 31% December 2010. These aims will be achieved with several actions. A
first action is reported in the Law n. 311/2004: from 1° January 2005 to 31% December
2010 the biodiesel is exempted from the excise tax in the limits of an annual amount of
200,000 tons. The mixture diesel-biodiesel with a quota of biodiesel inferior or equal to
5% and with the characteristics of diesel provided by regulations can be introduced in
the consumption.

Mobility Urban Plans were adopted to cut energy consumption and air and acoustic pol-
lution with the substitution of public and private vehicles, the exending of “car restricted
areas”, organization of moves of job-home employees of great firms.

Tertiary Sector

The project named as “Comune Solarizzato” (Solar City) is a concrete action for promo-
tion and dissemination of RES in Italy. It was planned to experiment development strate-
gies in real time for the enhancement of solar technology in the public sector by involv-

ing:

= Major Italian energy operators (associated in ASSOLTERM );
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= Main Italian R&D institutes and associations (ENEA, ISES — International Solar
Energy Society, Italian Universities);

= A number of local bodies and authorities, interested to develop the market of RES.
= European companies engaged in similar efforts.

Promoter of the project is Environment Ministry, which has planned to involve the follow-
ing partners for a sound and consistent implementation of the project: ENEA (Italian
Agency for Environment, Energy and New Technologies), 12 Provincial Governments
gathered in a coordination institution named as “UPI - Province Solarizzate”, 8 Municipal
Authorities of Provincial Capital and 130 Municipal Authorities gathered in the coordina-
tion “ANCI - Comuni Solarizzati”, 2 Mountain Communities, 2 Regional Governments, 1
National Naturalistic Park Authority.

The project goal is to install a surface of 24,000 m?/year of solar thermal collectors (in a
time span of three years from 2002 to 2005) on public buildings of Municipal Authorities
in the Central and Southern Italy, for a total amount of 72,000 m? of solar thermal
equipment.

The installation will be executed by 400 workers of public utility organized in 47 new mi-
cro-companies (shaping a network of its own) in school structures, sports centres, public
swimming pools, and other public buildings.

Cross-cutting measures

The Law Decrees by Ministry of Productive Activities (now Ministry for Economic Devel-
opment) and Ministry of the Environment of 20-07-2004 deeply reform the promotion of
energy savings concerning final uses by introducing an innovative system.

The system introduced by these decrees foresees that the energy and natural gas sup-
pliers have to achieve an obliged quantity of primary energy savings for the years 2005-
2009, starting from 1% January 2005. Nowadays the obligation refers only to suppliers
having more than 100,000 final users on 31°% December 2001, while further decrees will
define the norms for the suppliers under that threshold.

In order to meet these obligations and achieve the fixed energy savings the suppliers
could:

= develop projects for final users for improving the energy efficiency of the technolo-
gies already installed or concerning the ways of usage. The projects could also be
done by some controlled companies or by the ESCO (Energy Service Companies);

= buy the “white certificates” certifying the achieving of energy savings.

22
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The so-called “white certificates” are issued by the GME (Gestore Mercato Elettrico) in
favour of subjects — suppliers, companies controlled by them and companies working on
energy services sector — who have achieved the rate of energy savings established. The
emission of the certificates is done by a communication of the Energy Authority which
certifies the energy savings achieved. The Authority, in fact, has to verify and control that
the projects have been realized in accordance with the decrees and the norms defined
by the Authority itself.

The projects and measures can be implemented to mainly residential buildings and
households and the measures are divided in two categories:

» Measures aimed at reducing electricity consumption
— electrical re-phasing to the final user.

— electric motors and related appliances: installation of electronic systems of fre-
guency control, equipment and managing optimisation of electric-motorized
pumping systems, installation of high efficiency motors and mechanisms of driv-
ing power transmission.

— lighting systems: installation of automatic turn-on, turn-off, and intensity regula-
tion systems (like natural illumination systems), enhancement of public lighting
equipment efficiency, installation of high-efficiency systems (like lighting appli-
ances, power suppliers, regulators).

- electricity leaking: installation of stand-by low-consumption appliances or de-
vices for reducing stand-by consumption of existing appliances, stand-by posi-
tioning systems for seldom-used appliances, systems of automatics turn-off for
stand-by appliances

— measures for the use of energy sources more suitable for electricity, i.e. the re-
placement of electric boilers for sanitary hot water or dishwashers, washing
machines and other domestic appliances, with devices fed on either other en-
ergy sources or more efficient, or district-heating devices.

— reduction of energy consumptions for thermal uses, through the installation of
systems or devices that decrease hot water demand.

— reduction of energy consumptions for air conditioning: thermal insulation of
buildings, installation of devices controlling sun radiation during summer
months (like selective glasses, external solar insulators), applications of biocli-
matic, solar-passive and solar-assisted cooling techniques.

— high-efficiency household appliances and office equipment: installation of high-
efficiency refrigerators, washing machines, dishwashers, boilers, ovens, water
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circulation pumps, installation of high efficiency personal computers, printers,
fax devices.

= Other measures

— installation of more efficient devices for the combustion of non-renewable en-
ergy sources.

— measures of substitution of other sources of energy with electricity, like drying
with microwaves devices, fusions and cooking with conveyance and/or radia-
tion ovens, etc.

— air conditioning of areas and heat recovering in air-conditioned buildings with
the use of renewable sources of energy;

— installation of pieces of equipment for the improvement of renewable energy
sources to end users, like: use of solar panels for hot water production, use of
both geothermal heat and that from cogeneration or geothermal plants, fuelled
by vegetal produces, organic waste, for heating purposes and the heating sup-
ply in residential buildings.

— information and awareness-raising campaigns spurring end users into the re-
duction of energy consumption and the rational use of energy.

4.2 Patterns and Dynamics of Energy Efficiency Measures

In figure 4.1 the graphs of spider's web illustrate the patterns of energy policies and
measures in Italy.

In the residential sector, legislative measures, both normative and informative (labelling
of household appliances), are dominant followed by education and information (energy
behaviour).

In the transport sector, the most important measure is infrastructure followed by finan-
cial and fiscal measures. This situation probably will change soon because of the actions
set up for this sector.

In the industry sector there wasn’t any measure since 1990.

In the tertiary sector, all types of measures work. The main measure is legisla-
tive/normative, followed by financial and cooperative measures.

24



Energy Efficiency Policies and Measures in Italy 2006

Figure 4.1: Patterns of policy and measures in Italy 1990-2004
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5 In-depth View on the Industrial Sector

Overall context

In the period 1990-2004 the value added at constant 2000 price of industry and manu-
facturing grew by 12.4% while the industry production index grew by 8.2%. The growth
of the valued added of manufacturing was quick in the period 1993-2000 (2.9%l/y), in
these last years the valued added is decreasing (-3.2% from 2000).

All manufacturing branches grew in the period with the exception of textile that fell by
10.5%. Paper and food showed the biggest increases: +27.2% and +24.5%, respec-
tively. This situation is also reflected by the production index: +40.5% for paper and
+22.9% for food.

Figure 5.1: Value added of manufacturing branches (index 1990=100)
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Figure 5.2: Index of industrial production
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Energy consumption trend

In the 2004 manufacturing consumed 40.5 Mtoe of energy, +11.9% compared with 1990,
and it's 30.6% of total final consumption. The consumption had an increasing trend since
1993 with the exception of 1996 and 2002; in the last years the consumption is practi-
cally steady.

In Figure 5.3 the consumption by fuel is reported. The main energy source are gas and
oil products. Their share is about 60% all over the period but the consumption of gas is
increasing, +31.9% in the period 1990-2004 (in 2004 its share was 42.2%) while oil
products are decreasing, -14.6%.

Electricity is also increasing, +24.5% in 2004. The coal drop by 15.9% in the period
1990-2004 but the decrease kept on until 2002 followed by an increasing trend that
seems to continue for the next years. This is due to an increase of coal in the consump-
tion of primary metals.

In the period 1990-2004 the industrial branches grew but in different ways. Food grew
more, +82.2%, followed by equipment and paper, +65,3% and +55,8% respectively.
Only chemicals had a cut in energy consumption, -19.2%, as a consequence of its trans-
formation towards products less energy intensive.
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As the result of energy consumption trends, Figure 5.5 shows the shares of the
branches in manufacturing consumption.

Figure 5.3: Energy consumption of manufacturing by energy sources
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Figure 5.4: Energy consumption of manufacturing by branches (index 1990=100)
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Figure 5.5: Energy consumption of manufacturing by branches (%)
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Recent energy efficiency / CO,-measures

The decree of 16-06-2005 by the Ministry of Productive Activities (now Ministry for Eco-
nomic Development) has been issued in order to facilitate pre-competitive deve-lopment
programmes, including activities not predominant on industrial research and related to
research activities in general, focused on the improvement of energy efficiency and the
diffusion of renewable energy resources.

The available sum amounts to 50'000'000 Euro of national resources from F.I.T. (Tech-
nology Innovation Founds) with a reservation at least of 30% for the SME (Small and
Medium Enterprises), as well as 30'000'000 Euro of additional resources co-financed by
F.E.S.R. (European Fund for the Regional Development) resulting from the P.O.N. (Lo-
cal Industrial Development), with a reservation at least of 70% for the SME.

The pre-competitive development programmes admissible with the tax incentives envis-
aged by this law and characterised by an investment between 1'500°000 and 5000000
Euro, must concern the development of methodologies, systems and products aimed to
encourage the improvement of energy efficiency and the diffusion of renewable energy
resources coherently with the goals of the EU 6™ Framework Programme. In particular
the contents of these programmes should concern:

= electric and thermal energy production from renewable sources with low CO2
emissions, including transportation, transformation, distribution and final use;

= energy savings and energy efficiency, included the ones achievable by using
renewable raw materials; Last update:26 January 2006
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= alternative fuels.

The programmes must have a duration not lower than 18 months and not greater than
24 months since the date of presentation of final project to the administrator.

During late 90’s, Italian Government issued a series of laws in order to attain the Kyoto
Protocol target of abating CO, and other pollutants emissions, stemming from energy
production in power plants.

Among these, taxation on traditional fossil fuels (above all coal) employed for energy
production was betaken as a consistent tool to

= discourage the employment of these fuels for electricity production (as thermoelec-
tric power accounted in 1999 for 78.7% of total domestic electricity production —
source GRTN-National Power Grid Manager).

» raise money to be subsequently allotted for the enhancing of energy production
from renewable energy sources.

Two are the main laws that implemented the taxation on fossil fuels pollutant emissions,
namely:

1. Law n. 448/1998, art. 8, G.U. 29/12/98 n. 302, known in Italy as “carbon tax” or
“ecological tax” (Financial Law of year 1999), concerning taxation of CO2 emis-
sions from fossil fuels employed in large combustion plants;

2. D.P.R. 416/01, G.U. 28/11/01 n. 416, concerning norms for taxation on SO2 and
NOX emissions from fossil fuels employed in large combustion plants.

The three main targets to be attained by means of the “carbon tax” implementation can
be summarized as follows:

= Enhancement of the use of less polluting fuels, i.e. with a low CO2 emission;

» Promotion of a range of actions to increase energy efficiency in the manufacturing
sector;

= Spur the employ of renewable energy sources for the electricity production by
power plants.
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Energy intensity trends

In the period 1990-2004 energy intensities of industry and manufacturing were practi-
cally steady. Observing the trend the energy intensity decreased between 1990-1998
mainly for economic situation, in the last years the slowdown in the economy caused an
increase in energy intensity.

Figure 5.7 showed the energy intensities of industrial branches. Only chemicals showed
a decreasing energy intensity caused by a cut in consumption, an increase in production
and in value added. Equipment, food, textiles and paper showed the biggest increase in
energy intensity: +50.1%, +46.4%, +35.5% and +22.5%, respectively. These increases
are different: the rise in intensity of paper was caused by a growth of the branch (effi-
ciency increased) while equipment, food and textiles lost efficiency.

Primary metals and non metallic minerals had a fluctuating trend: a decrease in energy
intensity was followed by an increase and a new cut.

Figure 5.8 presents the unit consumption of steel, cement and paper and it allows to see
that these branches improved energy efficiency.

Figure 5.6: Energy intensity (toe/1000 ECO00)
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Figure 5.7: Energy intensity by branches (index 1990=100)
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Figure 5.8: Energy unit consumption
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Energy efficiency

Manufacturing energy efficiency (Fig. 5.9) didn’t’ show any improvement in the period

1990-2004. This is the result of different performances of the industrial branches.

There was a growth in steel, cement and paper with an increase in energy efficiency
(proved by a cut in energy unit consumption). Chemicals showed an improvement in
energy efficiency, mainly due to a production less energy intensive. The big losses of
energy efficiency in equipment, food and textile caused the bad result of manufacturing.
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Figure 5.9: Manufacturing energy efficiency
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Figure 5.10: CO, emission intensity
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CO, emissions and energy efficiency

Figure 5.10 shows the CO, emission intensity in manufacturing excluded and included
CO, emissions from electricity. In the period 1990-2004 the intensities decreased 9.4%
and 8.1%, respectively. The cut was mainly due to a fuel substitution from oil and coal to
natural gas.
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Outlook: Future National Developments under the
EU Energy Efficiency Directive

On 19" February 2007, the Italian Government presented the “National Plan for Energy
Efficiency”. The available funds will be 1 billion of euro for supply and 1-1.5 billions of

euro for demand.

The actions in energy demand are:

Biobuildings: new level of thermic isolation (from 2010 cut of thermic consump-
tion about 20-25% in new buildings), hot water obtained from solar energy, solar
protection in new buildings to reduce the use of air-conditioner

Energy efficiency in industry: reduce energy consumption through the use of
electrical three-phase engines in low tension at high efficiency with power be-
tween 5kW and 90kW.

reduction of tax for LPG; increasing share of biodisel in fuels and reduction of tax
for biodisel and bioethanol.

Incentives for photovoltaic.
Increase the obligation to energy savings through the white certificates.

Incentives for the CHP plants with high performance: priority of distribution, ex-
emption from obligation to introduce electricity from renewables in the net, ex-
change of electricity.

The actions in energy supply are about the first industrial innovation project on energy

efficiency for an industry that consumes less energy and produces new products to in-

crease the competitiveness, to save energy and to development the renewables. These

results can be achieved through

Investments in renewables: small CHP plants at biomass, wind industry to pro-
duce aerogenerators, technologies to produce, store and use hydrogen.

Investments in industrial brunches for new products with low environment impact
and with energy saving: bricks with high thermic isolation, electrical engines with
high efficiency, trigeneration plants with high efficiency for the production of elec-
tricity, heat and frigorie.

Investments in manufacturing processes to cut energy intensity: inverter engines,
reuse of heat in productive processes. This activity can be done also by ESCO.
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Annex 1

Selected Graphs on Energy Efficiency Trends
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Figure Al.1: Final energy consumption by energy sources (Mtoe)
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Figure Al1.2: Final energy consumption by sectors (Mtoe)
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Figure A1.3: Primary and final energy intensities with climatic corrections
(toe/1000 ECO00)
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Figure Al.4: Energy consumption of transport sector by transport modes (Mtoe)
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Figure A1.5: Unit consumption of transport modes (index 1990=100)
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Figure Al1.6: Energy consumption of households by energy sources (Mtoe)
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Figure A1.7: Energy consumption of households by end-users (%)
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Figure A1.9 : Unit consumption per dwelling
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Figure A1.10: Energy consumption of tertiary sector by energy sources (Mtoe)
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Figure Al1.11: Energy intensity and unit consumption per employee in tertiary
sector
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Annex 2

Energy Efficiency Measure Summary by Country
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