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Foreword

| am pleased to present the Italian Sixth National Communication under the United Nations Framework
Convention on Climate Change. The National Communication also contains information required under
the Kyoto Protocol and the first submission of the Biennial report as an Annex.

This Communication comes after an important period of environmental policy re -thinking and re -shaping,
hinged in the National plan for the reduction of greenhouse gas emissions and the National Energy
Strategy both approved in March 2013.

The new policy framework reflects a structural change of the economic and environmental paradigm

undertaken in the last years: the aim of such change was to substan tially move from a fAsi mpl
of decoupling economic growth and emissions to a more ficomg
clean technologies development. Green technological novelty, subsequent industrial applications and

market diffusion ca n boost productivity and stabilize economic recovery.

The National plan for the reduction of greenhouse gas emissions and the National Energy Strategy are
essential to meet Italian commitments up to 2020. In particular regarding the Kyoto Protocol target,

although measures implemented so far together with the economic crisis resulted in a noticeable

decrease in emission levels in the last years a gap needs to be filled in: 2008 -2012 average value shows
National emissions have fallen 3.7 percent referred to 1990 assigned amount level.

The most updated estimates show that, taking into account the means already available, the gap still to

be addressed is about 1% of the target.

The National plan for the reduction of GHG emissions provides for the mechanism to close such gap. The
Ministry for the Environment delivers a report containing such estimates and the possible ways to close

the gap to the Committee for Economic Planning (CIPE) who is in charge for taking resolution

For the period beyond Kyoto projecti ons show that emissions up to 2020 will go on increasing, and
additional measures are needed to meet Ii t Eanl e ragny tpaar cgkeat gse o0u n dT
National plan for the reduction of greenhouse gas emissions identifies a number of additional mea sures to

meet the medium term goals already established and their full implementation will ensure the respect of
such goals while putting the country on the right path towards the decarbonisation.

There are also clear evidences that there is a need to ada pt to climate change impacts: a process to
elaborate the national strategy for adaptation to climatic change has been started.

Whereas Italy will continue its efforts to reduce greenhouse gas emissions at national level,

Italy believes that enhancing international cooperation with a view to reduce global emissions so as to
hold the increase in global temperature below 2 degrees Celsius, will continue to be a major global
challenge.

Italy has invested significant resource s to help developing countries adapt to climate change and develop

on a low -emission path and wishes that future climate change negotiations will contribute to define an
institutional framework to enhance such international cooperation. In such respect Ita ly welcomes the
result of the latest United Nations climate conference of held in Warsaw and is ready to do its part to

prepare the ground for the adoption by 2015 of a new legally -binding global agreement containing
emission commitments by all countries a nd enhancing the institutional framework to promote sustainable
development both in developing and developed countries.

Corrado Clini
UNFCCC National Focal Point



1 Executive Summary

1.1 National Circumstances

In Italy the protection of the environment, ecosystem and cultural resources are under the exclusive
competences of the central Government. The Italian Ministry for the Environment Land and Sea (IMELS)

is also responsible for the implementation of the Kyoto Protocol ; under this framework, it has sta rted the
process for the adoption of the national strategy for adaptation to climatic change. The Inter -Ministerial
Committee for Economic Planning (CIPE) is a collective governmental body chaired by the President of

the Council of Ministers whose competen ces include also the climate change. In fact , the committee  is in
charge for taking the resolutions concerning the national plan for the reduction of emissions of gases
responsible for the greenhouse effect. The latest CIPE resolution was adopted in 2013 i n order to enable
Italyto reach the goals set by the EU legislation by 2020 .

Demographic and social trends of countries are generally considered among the main driving forces for

the emissions trends. Although changes in the national population have occurred over the last 20 years

they have not directly affected the national trend of emissions significantly. Acco rding to the results of
the 15 ™ national survey , the national population in 2011 has increased compared to 2001, due to the

migratory movements. The aging trend of population has been increasing because of a low birth rate and

a continuous growth of the e Iders. Italy is the second European Union country with the oldest population.

The two factors combined points out that the proportion of population of working age has been shrinking

and even positive migratory movements from abroad cannot avoid the imbalan ce in the ratio of the
young to the elders from occurring. The family size has been decreasing. In the period 1991 -2011, the
number of dwellings, the population and the number of families have increased at different growth rates.

So, even if new buildings are more energy efficient, the increase of number of families and dwellings has

also contributed to increasing residential energy demand through the last two decades.

Due to the climate profile, domestic heating is required through winter months and the us e of air
conditioning systems during summer months has been increasing in the last decade. As far as
temperature is concerned, year 2012 was the 4 " Jtalian warmest year since 1961. Since the
change in the temperature trend for Italy has been identi fied: a more clear warming period had started in

the last century. The indicators about extreme temperature trends confirm the positive thermal deviation

of the year 2012. As for the average sea surface temperature the deviation from the reference period h as
been always positive for the last 16 years. In 2012 the highest sea surface temperature values were

recorded over the whole time series. To date no statistically significant trend in national precipitation or

concerning extremes of precipitation can be depicted. Changes of the average sea level are statistically

not significant  too; no relevant changes in the Mediterranean sea level have in fact been recorded
compared to the reference time period.

ltaly was the worl dds ninth | angtbeslast decade raoghobal financial 20d1 2 .
economic crisis hit the advanced economies thus resulting in 2007 -2009 into severe recession in the EU,
Japan and the United States. Although a general recovery in the economies could be observed by the end

of 2009 and in 2010, the growth rate of the major advanced economies, since 2011, has been
decelerating especially in Europe . Between 2012 and 2013, Italy, like many advanced economies, has

moved into recession again. As a consequence I t aslGro8s Domestic Product (GDP) in 2010 got back to
the value of 2001. The driving sector of the national economy is the service sector, the industry related

activities have been declining, a griculture and c onstructions have kept almost the same values up to

680s

Dur i



2010.

ltaly is also the worl ddés ni nt hthd wvelfthdasgest imponeoaf goeds. Thef goods
Italian trade balance registered a deficit in 2009 and 2010 and a surplus in 2011 and 2012. The

percentage change of exports of goods turned positive i n 2010 but it had been decreasing since then. At

a world scale the ltalian exports and imports have been losing market shares. In 2010 -2012 the ltalian
exports of goods were driven by: pharmaceuticals, energy products, metal products, iron & steel

products and shoes. The imports of goods showed an increasing trend from 1990 to 2007 and a
fluctuating trend  afterwards, due to the fluctuation of the domestic demand through the last years. In

2012 Italian imports came mainly from the EU and East Asia. In the sa me year,t he main imported goods

were energy products, chemical products and mechanical equipments.

Compared with others European countries, ltalyds energy

major use of oil and gas, a structural electricity imports , a weak coal contribution and the absence of

a

pri

nucl ear power. The share of renewable energy in Italyds ener

since 1990 and it is higher compared with the OECDO6s average

In 2011, primary e nergy demand was about -2% compared to 2010, consumptions in the transport
sector are stable; consumptions in the civil sector has increased driven mainly by the consumptions in

the service sector; energy consumptions in the industry sector have been decreasing since 2004
(consumptions in the petrochemical sector and to the energy consumptions for mechanics, textile and

agri-f ood which have got back to the early 690s Il evels). The

p

for 2012 is 4.1% of the GD P, during the 690s the average energy bill acec

The energy dependence of Italy from abroad is high compared with the average of the EU27 countries  (in
2010, 82.1% in ltaly and 54.1% in EU). In 2011 34% of the energy end -uses total consumption was
related to the tertiary sector , 31% to the transports sector and 24% to the industrial sector. Concerning
the electric sector, more than 80% of the production is provided by thermoelectric power plants, the rest

is covered by renewable ene  rgy sources (hydropower, wind, photovoltaic and landfill gas) whose weight

has grown in the | atest years. l'talyds energy intensity i
shift of the Italian economy from industrial activities to services. Despite t he improvement of energy
efficiency in the industry sector, the gap with the EU average has reduced in the recent years because
consumption patterns in the civil sector have become more energy intensive.

As for passenger transportation, there is still the world highest concentration of private cars per capita.

About 84% of the Italian population goes to work by private transportation means. The mobility demand

and, particularly, the road transportation share have constantly increased in the period from 1990 to
2011. The number of vehicles for road transportation has kept growing steadily over the last two

decades, and the circulating passenger car fleet has been gradually aging.

The energy demand in the transportation sector has increased in the period 1990 -2010, with significant
increases in the consumption of natural gas, diesel, jet fuel and electricity.  Transport sector keeps
depending almost completely on oil. Under the EU legislation setting standards and mandatory targets in

the manufacturing of new ca rs CO, emission per km from new cars is targeted to decrease over time, in

Iltaly CO , emissions from passenger cars have been decreasing along the last two decades (2011
emissions level is the same as in 1996).

Main drivers of greenhouse gases emissions trends for Agriculture are the number of animals, the

variation of cultivated surface/crop production and use of nitrogen fertilizers. Trends and changes of

these parameters at national level have been affected al so by the implementation of a Common



Agricultural Policy (CAP) in the European legislation . Changes in livestock populations have occurred since
1990. The total agricultural area, the utilized agricultural area and the number of agricultural holdings

have been decreasing since 1982, resulting in the noticeable increase of the average size of the lItalian

agricultural holdings along the same years. As for the use of fertilizers, in the last decade the decrease in

the use of mineral products with a correspondi ng increase of organic formulated products is in line with

the CAP and it is also a consequence of the trend of the fertilizers market prices.

In Italy over the last two decades changes in the land use has resulted in the increase of the forested

area, of the grassland area and of the settlement area; the reduction of cropland area compared to 1990

areas is also observed. The Italian forested surface was about 35.8% of our national land surface in

2010. Although the forest expansion has been decreasing duri ng the last decade, the ltalian forested
area is spreading due to the dismissal of agriculture practices, mostly in mountain zones, and to the

natural conversion of cultivated lands and grazing into forests. In 2012, f orested areas affected by fires
amount to approximately 47.6% of the total land surface burned by fire in the same year.

The production of municipal waste in ltaly increased between 1990 and 2005, while it has remained
approximately around 32 Mtonnes since then although a reduction trend can b e observed for the last
years in ltaly, driven mainly by changes in life style and consumption patterns more than the
enforcement of waste legislation. The international crisis of the economy has contributed too. In 2011
approximately 31.38 Mtonnes of muni cipal waste were produced, corresponding to 528 kg/year per
person. The production of industrial waste has been increasing since 1990: it accounted for about 3.8

Mtonnes in 1990; it was about 8.1 Mtonnes in 2011. Although separate collection rates vary acr oss the
country, an increasing overall trend since 1996 can be observed but figures are still lower than national

targets set by the legislation. Since early 690s Il andfilling as a waste dispo
thanks also to changes into nati onal policies which support other waste treatments (e.g. incineration;
mechanical -biological treatment; composting; anaerobic digestion; etc). The number of incineration

plants has increased in 2011; more than 95% of the total amount of incinerated waste w as treated in
installations with energy recovery systems. The production of special waste has been increasing since
1990 ; the correlation between special waste production trend and the Italian GDP trend is good, so

especially for the last years the ups and downs in the special waste production trend are related to the

trend of the national economy. It is worth noting that the amount of special waste destined to the
recovery of material has been increasing for the last years and the landfilling of special waste has been

reducing for the same years.

1.2 Greenhouse  Gas | nventory

Total national greenhouse gas emissions, expressed in CO 2-equivalent, excluding emissions and removals

from land use, land use change and forestry (LULUCF), have decreased by 5.8% between 1990 and
2011, varying from 519 to 489 million tons (Mt) of CO »-equivalent. The year 1990 is the base year set by

Italy for all greenhouse gases.

The most important greenhouse gas, CO », which accounts for 84.7% of total emissions in CO >-equivalent
in 2011, shows a decrease by 4.7% between 1990 and 2011. In the energy sector, in particular, CO 2
emissions, in 2011, are 2.8% lower than in 1990. CH 4 and N ,O emissions are equal to 7.5% and 5.5%, of

the total CO ,-equivalent greenhouse gas emissions, in 20 11, respectively. CH , levels have decreased by
16.4% from 1990 to 2011, while N 20 has decreased by 28.1%. As to the other greenhouse gases, HFCs



account for 1.9% of total emissions, PFCs and SF s are equal to 0.3% and 0.1% of total emissions,
respectively.

The distribution of the different sectors in terms of total emissions remains nearly unvaried over the

period considered.

Specifically, the energy sector is the largest contributor to national total GHG emissions with a share, in

2011, of 82.7%. Emissions from this sector have decreased by 3.2% from 1990 to 2011 . Substances with
decrease rates were CO ,, whose levels reduced by 2.8% from 1990 to 2011 and accounts for 97.1% of

the total in the energy sector, and CH 4+ Which showed a reduction of 25.3% but its share out of the
sectoral total is only 1.7%; N ,0, on the other hand, showed an increase of 6.8% from 1990 to 2011 but

it is not relevant on total emissions, accounting for 1.2%. In terms of total CO » equivalent, in the period
1990 -2011, energy industries emissions have decreased by 4.4%, accounting for 32.4% of total

emissions. On the other hand, an increase in emissions was observed in the transport sector, and in the

other sectors, about 14.3% and 9.7%, from 199 0 to 2011, respectively; in 2011 these sectors,
altogether, account for 50.4% of total emissions.

For the industrial processes sector, emissions showed a decrease of 17.6% from the base year to 2011.

By substance, CO , emissions account for 63.8% and reduc ed by about 29.0%, CH , decreased by 46.4%,
but it accounts only for 0.2%, while N ,0, whose levels share 0.9% of total industrial emissions,
decreased by 95.6%. The decrease in emissions is mostly to be attributed to a decrease in chemical

industry and meta | production emissions. The decrease of GHG emissions in the chemical industry ( -
81.1%) is due to the decreasing trend of the emissions from nitric acid and adipic acid production (this

last process sharply reduced its emissions, due to a fully operational abatement technology). Emissions
from metal production decreased by 57.8% mostly for the different materials used in the pig iron and

steel production processes. A considerable increase was observed in F -gases emissions (about 250.5%),
whose level on tota | sectoral emissions is 35.1%.

It should be noted that, except for the motivations explained, the economic recession has had a

remarkable influence on the production levels of most of the industries affecting the energy and industrial

process sectors, wit  h a consequent notable reduction of total emissions, especially in the last three years.

Emissions from the solvent and other product use sector, which refer to CO », and N ,O emissions,
decreased by 32.5% from 1990 to 2011. The reduction is mainly related to a decrease by 34.3% in CO ,
emissions, which account for 65.2% of the sector. The reduction in CO > levels is explained by the
decrease of emissions from paint application sector ( -35.6%), which accounts for 50.4% of total CO 2
emissions from this sector, an d to the decrease of emissions from other use of solvents in related
activities ( -23.8%), such as domestic solvent use other than painting, application of glues and adhesives,

printing industries, fat edible and non edible oil extraction, vehicle dewaxing, glass wool enduction, which
account for 43.9% of the total. The level of N 2O emissions shows a decrease of 29.0%, accounting for

34.8% of total emissions in the sector in 2011.

For agriculture, emissions refer to CH 4 and N ,O levels, which account for 43.1 % and 56.9% of the
sectoral total, respectively. The decrease observed in the total emissions ( -17.7%) was mostly due to the
decrease of CH 4, emissions from enteric fermentation ( -12.4%), which account for 32.1% of sectoral

emissions. M ain drivers behind th ese downward trends are the reduction in the number of animals,
especially cattle which have decreased by 23.9 between 1990 and 2011 and contribute with 77.7% to
total CH , from enteric fermentation. A decrease of N 2O from agricultural soils ( -21.1%) was al so

observed, which accounts for 45.8% of sectoral emissions affected by the variation in cultivated

10



surface/crop production as well as the use of nitrogen fertilizers. In addition, there has been a significant

increase in the recovery of the amount of biog as produced from animal manure and used in the energy
sector for the  production of electricity and combined electricity and heat production in the last years thus
contributing to the reduction of total emissions.

Finally, emissions from the waste sector de creased by 10.9% from 1990 to 2011, mainly due to a
decrease in the emissions from solid waste disposal on land ( -17.8%), which account for 71.5% of waste
emissions. The most important greenhouse gas in this sector is CH 4 Which accounts for 87.5% of the
sectoral emissions and shows a decrease of 11.4% from 1990 to 2011. N ,O emission levels increased by
5.0%, whereas CO , decreased by 53.8%; these gases account for 11.2% and 1.3%, respectively.

Italy has established a national system, which includes all insti tutional, legal and procedural
arrangements for estimating emissions and removals of greenhouse gases, as well as reporting and
archiving inventory information.

The National System for the Italian Greenhouse Gas Inventory was established by the Legislativ e Decree
n° 51 of March 7 ™ 2008. The Institute for Environmental Protection and Research (ISPRA) is the single

entity in charge of the development and compilation of the national greenhouse gas emission inventory.

The Institute annually draws up a documen t which describes the national system including all updated
information on institutional, legal and procedural arrangements for estimating emissions and removals of

greenhouse gases and for reporting and archiving inventory information; the plan is submitt ed to the
Italian Ministry for the Environment, Land and Sea (IMELS) for approval.

As for the official consideration of the inventory, the Italian Ministry for the Environment, Land and Sea is
responsible for endorsement and for communication to the Secret ariat of the UN Framework Convention

on Climate Change and the Kyoto Protocol. The inventory is also submitted to the European Commission

in the context of the Greenhouse Gas Monitoring Mechanism.

A complete description of the Italian National Syste m can be found in t h eNatidnalc u me n t
Greenhouse Gas Inven t ory System i n | t,aplblicly avdiletderon Redslte3 ai the following
address :

http://www.isprambiente.go v.it/en/publications/reports?set_language=en

As single entity, ISPRA is responsible for all aspects of national inventory preparation, reporting and

quality management. A specific unit of the Institute is in charge of the management of the emission
invento ry. Activities include the collection and processing of data from different data sources, the
selection of appropriate emissions factors and estimation methods, the compilation of the inventory

following the QA/QC procedures, the assessment of uncertainty, the preparation of the National

Inventory Report and the reporting through the Common Reporting Format, the response to the review

processes, the updating and data storage. The web site address where all the information related to the
inventory can be foun dis: http://www.sinanet.isprambiente.it/it/sia -ispra/serie -storiche -emissioni .
ISPRA is also responsible for the administration of the national section of the Union Reg istry under the

European Directive 2009/29/EC, as set out by the Legislative Decree N. 30 of 13 March 2013. The

Institute performs these tasks under the supervision of the national Competent Authority.

The registry is operated by the European Union through the centralization of the EU ETS operations into a
single European Union registry, as established by the Directive 2009/ 29/EC. With a view to increase
efficiency in the operations of their respective national registries, the EU Member States who are also

Parties to the Kyoto Protocol (25) plus Iceland, Liechtenstein and Norway decided to operate their

11
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registries in a consolidated manner in accordance with all relevant decisions applicable to the

establishment of Party registries, in particular Decision 13/ CMP.1 and decision 24/CP.8.

1.3 Policies and measures

The policies and measures taken by ltaly to mitigate climate change are driven by the commitment
undertaken under

- the Kyoto Protocol target for the period 2008 -2012: in the framework of the EU Burden Sha ring
Agreement, Italy has committed to reduce its greenhouse gas emissions by 6.5% below base -
year levels (1990).

- the HAEU Climate Energy PackagR2080: tftherg8" tamde9 " pMarch 8067 201 3
conclusion of the European Coungyl andm&€di maneedChange P
(IECCP) commits to European Member State s to achieve by 2020 , 20% reduction of EU
greenhouse gas emissions compared to 1990, 20% reduction in energy use to be achieved by
improving energy efficiency, 20% use of renewable energy , 10% use of bio fuels in the transport
sector. A comprehensive set of legislation act was agreed at EU level and  is being implemented to
reach those objectives and according with that all the national emissions should be divided,
starting from year 2013, in two main sectors:

e EU ETS sector: the EU -ETS was established by the Directive 2003/87/ EC, this directive  has
been recently amended by the Directive 2008/101/ EC of 19 November 2008 in order to
include the aviation sector and by Directive 2009/29/ EC of 23 April 2009 that introduces
substantive changes in the scheme. The most important one rel ates to the cap -setting
procedure, where the new system will be no longer based on national -cap setting but on an
EU single wide cap to be allocated to each operator on the basis of benchmarks.

e ESD (Effort Sharing Decision) sector: at 2020 Italy should red uce of 13% the GHG emissions,
respect the 2005, in all the sectors not covered by the EU ETS, such as transport, civil,
agriculture and wast e, Berisianr nd i406/20094EC tofh the t Burepearf
Parliament and of the Council of 23 April 2009 on the effort of Member States to reduce their
greenhouse gas emi ssions to meet the Communityos gr e

commitments up to 2020 (ESD ) 0.

At national level to achieve the Kyoto Protocol and also the EU 2020 targets (IECCP) an updated natio nal
strategy has been approved by the CIPE (Inter -Ministerial Committee for Economic Planning) the 8 h of
March 2013, with the Deliberation n. 17/2013. Moreover , the 8 ™ march 2013 the Mi nistry of Economic
Development and the Ministry of Environment, Land and Sea have approved a decree outlining a new

ANati onal Energy Strategyo. This strategy i derelatedtboenergy a pat h
efficiency and renewable energy use, and contains a list of measures that should be implemented; this

list of the measures is consistent with ones reported in the CIPE resolution

The policies and measures envisaged in Annex 1 of the CIPE deliberation are includedint o the AWith
measure scenar i theé measwhsereperiadsin Annex 2 are included intot he AW th Additio
Measure scenari oo; these measures take into account t he EU,

gathered in three main groups:
- Cross sectoral policies include the Legislative Decree N. 28 of 3rd March 2011 that defines the
mechanis ms, the incentives and the institutional, financial and legal tools necessary to achieve

the 2020 targets regarding the renewable energy use; the 28 " December 2012 decree, the so
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called fiConto Termico 0 decree, that implements the incentive scheme introduc ed by Legislative
Decree 28/2011, in particular encourages small -scale energy efficiency measures and the
production of thermal energy from renewable sources; the White Certificates system, aimed at

promoting energy efficiency and delivering emission reduc tions in all the energy end -use sectors,

this measure is implemented up to 2016 and a further extension till 2020 is foreseeable, so after

2016 it has been considered as planned ; the AFondo Rotativo degislatiwy detreeo ;

20/2007 on the e codesign of energy -using products and the structural funds 2007 -2013, both
considered as implemented measures.

- Energy measures that include cogeneration currently supported by incentive schemes, energy
efficiency of thermoelectric power plants; energy efficiency in the civil sector  through specific
actions targeted for existing and new buildings and appliances; mandatory use of biofuels and
infrastructural projects considered as implemented measures, intermodal and fleet update
measures in the transport sector.

- No Energy measures that include implementation of the most advanced technology to reduce the
N,O emissions in plants for the production of nitric acid; emission reduction from agricultural soll
and electricity generation from animal waste in the agriculture sector; compliance with separate
collection targets and reduction of biodegradable waste disposed into landfills in the waste sector.

All this measures have been considered implemented.
The total GHG reduction for the implemented measure can be estimated as 37.85 Mt CO ,eq at 2015 and
51.09 Mt CO ,eq at 2020, regarding the planned measures the reduction impact can be estimated as
11.81 Mt CO ,eq at 2015 and 65.97 Mt CO  ,eq at 2020.

1.4 Projections  and effects of policies and measures

The Ita lian targe t under the Kyot o Protocol is to reduc e tota | GHG emissions by 6.5% over the 2008-2012
periods with respect to 1990 . After the review of the Italian initial report under the Kyoto Proto col
(FCCCI/IRR/2007/ 1TA) the object ive has been established as 483.25 5 MtCO2/year . The emissions for
the latest available inventor y year (2011) reports 5.8% decrease with referenc e to 1990. The
Kyoto object ive for EU (EU-15) is to attain an 8% emissions reduction. The target will be met
taking into account the measure s for the forestr y sector and the use of flexib le mechan isms.

Two S cenar ios of greenhous e gas emissions to 2020/20 30 has been estimate d, with start ing year 2010,
the WM (with measures) and WAM (with additional measures). The former includes all measures
implemente d or adopted up to 2010, while the latter includes all planned measures . The scenario has
been geared taking account of the most recent energy scenarios, briefly described in the paragrap h
i E mgy scenarios and effect s of policies and me a s u r, ersdospecific estimate s on non-energy source
emissions.

Scenarios data are reported by sector and by gas, with a brief explanation of trends . The expected
effect of the use of Kyoto mechan isms is also reported. Moreover the effect on 2020 EU target is
reported.

The GHGs emissions from the combust ion of energy source s are drawn from the Markal 7 Ital y model,
based on the well known Markal software. The WM scenario shows that gross inland consumption in

2020, estimated according to Eurostat methodology, will be about 184 Mtoe, with an average yearly
growth rate of 0.7% from 1990 , compare d with an estimate d average growth rate of 0.2% in 2000-

2010. In 2030 the increase in gross inland consumption compare d to 2010 is about 7.7 Mtoe. According
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to the WAM scenario there will be a decrease of gross inland consumption of 10.1 Mtoe from 2010 to
2020 and a slight increase of 0.4 Mtoe up to 2030.

As concerns the Kyoto target, in the 2008 -2012 period the yearly average of total emissions estimated

taking into account all the reductions achievable by existing measures (including the purchase of CERs /

ERUSs), will be equal to 497. 1 Mt CO,. The contribution of ETS sectors to meet the Kyoto Protocol target is
201.6 MtCO ,lyear, corresponding to the total quantity of AAU allocated to the sector. The distance from

the Kyoto objective is equal, on average, to the sum of the allocated emissions to ETS sector and the

actual emissions of n on ETS sector. According to the latest emission estimates available in April 2013,

this figapo i s2 KtG@,4éar. timaddlion, to reach the Kyoto target should be considered the
Removal Units (RMUs) by LULUCF activities pursuing article 3, paragra ph 3 and 4 of the Kyoto Protocol.

Also total effect s of policies for the post -2012 period, with reference to the 2020 EU objectives , are
evaluated. Considering the emissions according to the WM scenario the targets should be achieved in

2013 and 2015, whil e the gap should be about 3.1 MtCO »eq in 2020. The mitigation options identified to

"fill" the gap account for about 65.97 Mt CO 2 in 2020.

The scenario takes into account the effects of the ongoing economic crisis that hit all national activities

and the evolution trend is based on planned recovery from the economic crisis and development of low

carbon technologies, mainly for the electricity generation sector. It comes in particular from certain

assumptions relating to social, demographic and economic cir cumstances of the country, assumptions
used to determine the evolution of the demand for energy services, which is the basis of the scenarios

Finally, an historical review of projections from different National Commun ications is reported . The
effects of economic crisis started in 2008 has shocked the previous projections for 2010 and for the

Kyoto period for energy and no energy sectors, thoug h the methodo logy (IPCC guidelines) to estimate
the emissions of other gases than CO » and from no energy sectors has changed over years, therefore

projections have been developed with different methodology and assumpt ions and canno t be compar ed.

15 Vulnerability assessment, climate change impacts and adaptation measures

Italy along with the other Mediterranean countries most likely will under take particularly negative impacts
over the next decades, which, coupled with the effect of anthropogenic stress on natural resources, make
Italy particularly vulnerable to the future climate change.
Exp ected impacts of climate change and key vulnerabilities for Italy can be identified as the following:
« worsening of the existing conditions of high stress on water resources ;
e alterations of the hydro  -geological regime ;
e increasing soil degradation, higher ri sk of soil erosion , landslide and desertification ;
* higher risk of forest fires and droughts over the forests ;
« higher risk of biodiversity and natural ecosystems loss ;
* higher risk of flooding and erosion of coastal zones
e reduction of agriculture productivi ty;
e increase of negative effects on human health ;
e increase of losses in other key national economic sectors (energy, tourism, infrastructure,
transport and urban settlements) ;
e increase of negative impacts on cultural heritage
The ltalian Ministry for the Environment, land and sea (IMELS) has the primary responsibility for the

establishment and preparation of a national strategy and/or action for adaptation to climate change. The
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IMELS focuses on the integration ( mainstreaming ) of adaptation into sectoral policies, while Regional
Governments are entrusted with the implementation of local adaptation plans of action; some regions

have started working on adaptation, particularly with respect to aspects such as research and monitoring
Italy has started in 2012 an institutional process toward a National Adaptation Strategy (NAS), which

most likely will be concluded in the first semester of 2014. In this context an impacts and vulnerability
assessment has been elaborated with a large cont ribution by the most relevant national scientific
institutions and a participated process has been put in place in order to consider the public opinion.

Several adaptation measures have been already carried out in the context of environment protection,

natural hazards prevention, sustainable management of natural resources and health protection. These
measures range from legal frameworks to monitoring, surveillance of early impacts and early warning
systems to practical actions. Implemented adaptation is m ost developed in the following national sectors:

human health, coastal protection, agriculture, desertification and water resources.

1.6 Financial resources and transfer of technology, including information under Articles 10

and 11 of the Kyoto Protocol

The Italian Government deems that achieving significant GHG emission reductions requires a progressive
diffusion of new technologies, especially in developing countries. Therefore, its approach has been always
keen to promote technology transfer as internation al response to the global climate change challenge.
The Italian Government has increased its efforts on international activities on climate change, over the
past four years. Iltaliand6s priorities on this issue are most|

A sustain the multilat eral funds, dedicated to reduce the impact of human activities on climate

change, and support to adaptation measures;
A support mitigation and adaptation in most vulnerable countries, particularly: Balkan region, Brazil,
China, and Pacific Small Islands;

A strengthen the capacity building of least developing countries.
Many of the ltalian adaptation, mitigation, capacity building and technology transfer programmes are
administrated by bilateral agreements. However, Italy plays a pivotal role in some signif icant multilateral
organizations, through such as the Global Bioenergy Partnership and the Mediterranean Renewable
Programme.
Italy has always taken part in high level meetings on climate change as well as in international economic
fora, namely Group of Ei ght 8, Group of Twenty and Major Economies Forum. In this context, it has
contributed to reaching several results, such as: the constitution of REDD+ mechanism.
Italy has p rovided a total amount of about 192 million U of new and additional financial resour ces for
climate change programmes in developing countries, since the Fifth National Communication.
For the el aboration of this Communication, ltaly has used t|

biannual report for the year 2011 -2012, and previous tabu lar format for the years 2009 -2010.

1.7 Research and systematic observations

The Italian system aimed to climate research and systematic observation includes several universities,
public and private institutions and organizations. A comprehensive observational climate network is
present in Italy and contributes significantly to int ernational programs involving ocean and space -based

measurements. The climate research covers different aspects, such as climate observations, climate
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modelling, climatic impacts assessments and mitigation and adaption policies and technologies. The

major Italian funding bodies for climate research are Ministries and National Agencies.

1.8 Education, training and public awareness

The trend in the awareness  -raising initiatives specifically dedicated to climate change , over the last three
years, had a decline at  national level, compared to previous years, while it increased at local level. On the

other hand, there is a growing commitment to raise awareness on sustainable use of resources, in

particular energy and renewable energy.

Starting from the assumption th at working with young people is the most effective tool to build up a
conscious citizenship in relation to environmental issues and in order to set up an effective educational

path, it is essential to carry out a proper training of trainers and to update c ourses on specific
environmental issues. To this aim, the National Programme for Environmental Education, Information and

Training (IN.F.E.A), coordinated by the Ministry for the Environment Land and Sea and by the Regions,

has been an effective operationa | tool at National level for the promotion and realization of educational
interventions on the territory.

However, the real key actors in promoting and implementing innovative methods for teaching and

learning and raising awareness on climate change issues in Italy are the Municipalities, the Regional and
Provincial Administrations and Regional Environmental Agencies (ARPAs). Among these, the most

engaged in education and training activities are the Trentino and the Emilia Romagna Regions.

Besides local ad ministrations, an important role is also played by the NGOs which are very active in
public participation and awareness initiatives on the theme of climate change, especially towards young

people.

In this National Communication, as recommended by the ERT, the activities and initiatives organized by

the citizens and/or by the Environmental NGOs, in addition to those ones promoted by national and local

public administrations  were also reported , as requested by, and accordingly to, UNFCCC guidelines.

The maj or economic crisis that Italy has been going through for some years now did not allow
concentrating  more efforts in many new large investments in international cooperation projects

specifically dedicated to spreading awareness on climate change.

However, cooperation activities are continuing in the framework of existing Memorandum of
Understanding (MoU), such as the Sino -Italian Cooperation Program for Environmental Protection and
bilateral agreements between the Italian Ministry for the Environment, Land and Sea and the Ministries of
Environment /Energy of the Balkan countries.

It is also worth mentioning the commitment of the Italian Civil Protection Department in implementing

two important projects, with EU financing, for climate -related capacity develo pment and strengthening
institutional capacity in devel oping country Parties: t h
Preparedness and Response to Natural and Man -made Disasterso (PPRD South), ai med
Protection at international, national an d local levels, in the South Mediterranean Region, and 'EVRECA!
project AEuropean Volunteers for Response of Emergencies 1in
define guidelines and standards for the recruitment and training of volunteers in the fie Id of emergency
management and Disaster Risk Reduction (DRR) activities.

Furthermore, it should be highlighted the important contribution of the EvK2CNR Committee, an

autonomous, non -profit Italian association, which promotes scientific and technological research in key

high -mountain regions . Among its activities EVK2CNR launched t he SHARE ©project iStati
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Al titude for Research on the Environmento an observational
collaborating partners (UNEP, WMO, NASA, ESA and IUCN) with the aim to promote continuous scientific

observations i n key high -mountain regions able to contribute to knowledge on regional and global climate
change.
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2 NATIONAL CIRCUMSTANCES '

2.1 Introduction

This chapter contains relevant information concerning Italy which helps understanding the national data

on emissions trend (which are presented in chapter 3 of this document) and the factors that produce

them. The main drivers of the emissions trend, according to the IPCC, are discussed, too, specifically:
population dynamics; the rate of urbanization; the mobility for w ork and study reasons; employment

rate; national economy indicators and a short analysis of the most significant macro sectors.

2.2 Generic information
221 Government profile

Italy is a bicameral parliamentary Republic administratively divided into 20 Regions which are part of the
constitutional structure of the State. Thus in Italy a sovereign public entity coexists with other territorial

entities, Provinces and Municipalities are lower -level territorial entities too.

The Constitutional law n.3 of 2001 has dee ply modified the attributions of powers between the central

and the local Governments with the aim to establish a system of administrative federalism. The Regions

have legislative powers for matters not expressly reserved to the exclusive competence of the central
Government and have the responsibility to administer matters on which they legislate. The Constitutional

Law also rearranged the distribution of administrative functions foreseeing an enhanced administrative

role for municipalities.

The protection  of the environment, of the ecosystem and cultural resources are under the exclusive
competences of the central Government. In particular the Italian Ministry for the Environment Land and

Sea (IMELS) was established in 1986 as the lItalian Ministry for the Environment and Territory and
renamed as IMELS in 2006. The IMELS is responsible for sustainable development, protection of territory,

pollution and industrial risks, international protection of the environment, appraisal of environmental

impact, nature co nservation, waste and cleanup, and protection of seas and inland waters. The IMELS is

also committed to promoting and supporting international partnership and cooperation towards global
sustainable development. In some other sectors as the energy productio n, transport and distribution, the
central Government and the Regions have concurrent legislative powers. Regarding climate change the

IMELS is responsible for elaborating the national plan for the reduction of greenhouse gas emissions to be

proposed for a doption to the Inter  -Ministerial Committee for Economic Planning 2 (CIPE) i a collective
governmental body chaired by the President of the Council of Ministers 3. The IMELS has also started the
process to elaborate the national strategy for adaptation to cli matic change (see chapter 6 of this

document) pursuant to the adoption of the EU adaptation strategy in April 2013.
The national energy policy is within the competences of the Italian Ministry of Economic Development,
the determination of the policy at the specific sector level is based on the general guidelines set by the

Government as a whole and by Parliament.

! Lead author: Andrea Gagna (ISPRA); Contributing authors: Antonella Bernetti (ISPRA), Antonio Caputo (ISPRA),
Eleonora Di Cristofaro (ISPRA), Barbara Gonella (ISPRA), Ernesto Taurino (ISPRA), Marina Vitullo (ISPRA).

2 http://www.cipecomitato.it/it/index.h tml

®ClIPE6s resolution n. 17/ 2013 was adopted to enable Italy t

Decision EC/406/2009 (on the efforts of Member States to reduce

reduction commitments up to 2020). The measures to be taken are discussed in chapter 4 of this document.
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2.2.2  Population profile, urban structure and building stock

Demographic and social trends in countries are generally considered among the main driving forces for
the emissions trends. Although changes in the national population have occurred (Figure 2.1) over the
last 20 years they have not directly affected the national trend of emissions significantly. The national

population was 56.744 million in 199 1 (13 " national survey) and 56.960 million in 2001 (14 ™ national
survey) while it was 59.433 million on October 2011 when the 15 " national survey was carried out by the
Italian national institute of statistics (ISTAT) 4. According to the results of the survey the increase in
population, 4.3% compared to 2001, is due to the migratory movements that counterbalance the

negative natural trend. In 2011 there were approximately 3 million people more than in 2002 living in

Ital y; the peaks in migratory movements occurred in 2003 -2004, in 2007 -2008 and in 2009 -2010. Since
2007 the overall trend has been decreasing, in particular in 2011 it was -13.8% compared to 2010 5. The
Italian population is expected to reach 63.5 million in 2 031.
Figure 2.1 - The population of | taly along the last two decades
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W 1000 inhabitants
B I I I
40000
1991 1995 2001 2005 011

Source: ISTAT (the Italian National Institute of Statistics)

About 46% of the resident population lives in northern Italy, about 20% of the population lives in central
Italy, about 23% of the population lives in southern Italy and the remaining 11% live in the islands
(Figure 2.2). Based on the official statistics, increases in the resident population since 1991 have

occurred above all in northern and central Italy (especially in north  -eastern Italy), minor increases have
occurred in resident population of southern and insular Italy. The distribution of the population may have

implications for transport demand and for the development of energy supply infrastru cture.

4 http://demo.istat.it/ ,ISTAT
5 http://noi_-italia.istat.it/ _ , ISTAT
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Figure 2.2 - Distribution of the Italian population among four statistical regions
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Source: ISTAT, the Italian National Institute of Statistics

The aging trend of population has been increasing due to a low birth rate (about 1.39 children per woman

in 2011) and a continuous growth of the elders. ltaly is the second European Union country with the

oldest population: on 1st January 2012 the median a ge of the ltalian population was 43.5 years (41.2
years is the median age in the EU27) and the lItalian old age index was 147.2% (112% is the average

value in the EU27). The extremely elderly people, people aged 80 and older, were 6% of the population

in 20 11 and 4.4% in 2002 ; they represent a considerable and growing portion of the Italian population

(Figure 2.3)

A low birth rate reduces the younger age groups and produ
population pyramid, an increasing age index (Figure 2.4, and 2.5) describes the aging fdat th

population pyramid. The two factors combined points out that the proportion of population of working age
has been shrinking and those even positive migratory movements from abroad cannot avoid t he

imbalance in the ratio of the young to the elders from occurring.

Figure 2.3 - Distribution of Italian population in age classes through the last three

decades
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Source: ISTAT, the Italian National Institute of Statistics
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Figure 2.4 - Age index in Italy along the last decade (EU average values for 1991 and
2011 are in red)
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Source: ISTAT, the Italian National Institute of Statistics

Figure 2.5 - Birth rate in Italy along the last decade and birth rates in 1971 and 1991
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Another characteristic which may affect efficiency consumption patterns and emissions is the average

family size (Figure 2.6) . In general small average family size implies greater consumptions, because of a
larger acquisition and use of durable goods as household appliances, cars, etc., previously shared among

a greater number of people. According to the results of annual surveys concerning Italian families, over

the last decade more than 90% of the fami lies lives in dwellings with domestic heating (92% in 2009), a

washing machine (97,4% in 2009) and a dishwasher (42.2% in 2009); the share of families living in

dwellings with an air conditioning system has been increasing since 2001 (10.7% in 2001; 30.8% in
2009) °. In Italy, according to our last census, there are about 22 millions of families with an average size

of 2.6 people per family. The family size has been decreasing from 3.4 to 2.6 in the period 1971 -2001, in

2010 it was 2.4 people per family &

®AlLa vita quotidiana nel 200906 Indagine multiscopo annuale sulle far
T ISTAT
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Figure 2. 6 - Average family size in Italy along the last decade
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Source: ISTAT, the Italian National Institute of Statistics

Another factor that affects the Italian GHG emissions per capita is the mobility demand for work and

study, which is due to the mismatch between the residential areas and the areas where the economic
activities are concentrated, the so -called local labour market areas. Based on the official statistics it is
possible to state that about 10% of the Italian population walk to work, while 90% goes to work by public

or private transportation means. Specifically, between 82% -84% of people goes to work by private
transportation means, between 13% -15% of people use public transport to go to work, approximately
3% -4% of people goes to work by bicycle. Moreover, it takes up to 15 minutes to get to work to 70% of

people, while it takes more than 30 minutes to get to wo rk to 30% of people.

The population density in Italy has increased in the last decade from 189.7 inhabitants per km 2in 2002,
to 201.5 inhabitants per km 2 in 2011. In fact in Italy there are 8,101 municipalities: 5,836 (about 72%)

have less than 5,000 inhabitants (17% of the Italian population); 2,220 municipalities (about 27%) have

a number of inhabitants ranging from 5,000 to 100,000 (60% of the Italian p opulation); the remaining
51 municipalities have more than 100,000 inhabitants (about 24% of the Italian population) which also

correspond to about 3.7% of the total national area. On 31 st December 2010, 51 municipalities had a
population exceeding 100,000 inhabitants: 27 municipalites out of 51 had more than 150,000
inhabitants, 6 out  of 51 more than 500,000 and 2 out of 51 (Rome and Milan) had more than 1,000,000
inhabitants.

As regards the building stock, the most recent census data, show that in Italy there were about 19.7
million of occupied dwellings in 1991 and 24 million in 2011. In the period 1991 -2011, the number of

dwellings has increased by about 22%, the population by about 5% and the number of families of around
26%. So, even if new buildings are more energy efficient, the increase of number of families and

dwellings has also contributed to increasing residential energy demand through the last two decades.

2.2.3 Climate and geographic profile

Italy is located in the Southern part of Europe and inclu des the Italian peninsula, that from the Alps
stretches into the Mediterranean Sea, and several islands including Sicily (the largest in the
Mediterranean Sea) and Sardinia. The Alps mountain range is the lItalian natural northern border which

separates Ita ly from the rest of Europe. The total national area is 301,340 km 2 about 40% of the total
national area is mountainous.

In Italy about 871 areas can be found in the 2010 revised list of protected areas:

e 24 National Parks,
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27 Marine Protected Areas,
147 State Natural Reserves,
3 National Protected Areas,
134 Regional Natural Parks,
365 Regional Natural Reserves,

171 Regional Natural Protected Areas

About 10.5% of the national surface over land is included in protected areas.

The ltalian peninsula  lies between latitudes 47° and 35° N and longitudes 6° and 18° E, it is nearly in the

middle of the temperate area of the boreal hemisphere.

Being lItaly surrounded by sea, ltalyds climate i

From Alps to Sicily there are 11 latitu

Apennines and the continental part of the country is surrounded by Alps.

Italy is formally divided in four climates:

temperate

de degrees. The peninsula is divided in two versants from

Alpine climate, dominant on Alps and northern and central Apennines, characterize d by night and

winter low temperatures and moist summer;

Mediterranean climate, in the island and in the southern Italy, characterized by mild
temperatures and moist winter;

Peninsular climate, peculiar of the central part of the peninsula, characterized
temperatures along the coast and in the prompt hinterland (in the middle where the altitude is
high there is an alpine climate), moist in spring and autumn;

Po valley climate, with low temperatures in the winter, high in the summer, moist in spring

autumn.

With these features domestic heating is required through winter months and the use of air conditioning

systems during summer months has been increasing in the last decade.

Based on the information provided by the National System of climate dat

is included in the time series of the 14 warmest observed years at world scale. Year 2012 was the 4

Italian warmest year (1994, 2000, 2003 and 2012) since 1961 (+1.31°C). The following

the annual thermal d  eviation at world scale and in Italy compared to the reference climatic period 1961

1990.

B Gl i

indicatori del clima in Italia nel 20120, Rapporto
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36/2012,
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Figure 2.7 - Time series of the inland average thermal deviation at world scale and in

Italy, compared to n ormal climatic values 1961 -1990
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Sources: NCDC/NOAA and  ISPRA. Data processed by ISPRA.

Since the 680s a change in the temperature trend for Italy
period had started in the last century. The indicators about extreme temperature trends (table 2.1)

confirm the positive  thermal deviation of the year 2012.

Table 2.1 - Extreme temperature indicators in Ita ly: value referred to year 2012
Extreme temperature Indicators Values in 2012 (number of days/nights

vs reference values 1961  -1990)
frost days -1
tropical nights +25
summer days +23
heat waves +28

In fact compared to the reference period 1961 -1990, over the last two decades the number of frost days

(with a minimum temperature less than 0° C), has been lower, the number of tropical nights (minimum
temperature superio rto 20° C),the number of summer days (maximum temperature greater than 25° C)
and the number of heat waves, have been higher.

As for the average sea surface temperature the deviation from the reference period has been always
positive for the last 16 years . In 2012 the highest sea surface temperature values were recorded over the

whole time series.

In 2012 the annual mean precipitation over Italy was -10% compared to the reference period values
(1951 -1980): -9% in the North and Centre of Italy (cumulative precipitation has been lower on 24 out of
the last 32 years compared to the reference period); -12% in the South of Italy (cumulative precipitation

has been lower on 27 out of the last 32 years compared to the reference period). Unfortunately the
analysis of the available national time series related to precipitation in Italy prevents from obtaining
statistically relevant results. To date no statistically significant trend in national precipitation or

concerning extremes of precipitation can be depicted.
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Changes of the average sea level are statistically not significant too, no relevant changes in the

Mediterranean sea level have in fact been recorded compared to the reference time period.

224 Economic profile and industry

Italy was the fifth largest economy b y nominal GDP in the world in 1990 and its rank has been decreasing

since then. ltaly is the worldds ninth |l argest economy,
million 0 against 1,578,497 million a4 in 2011.

During the last decade a global fin ancial and economic crisis hit the advanced economies in 2007 -2009

thus resulting into severe recession in the EU, Japan and the United States. By the end of 2009 and in

2010 a general recovery in the economies appeared to pick up but since 2011 the growth rate of the
major advanced economies, especially in Europe, has been decelerating (Figure 2.8) . Between 2012 and
2013, Italy, like many advanced economies, has moved into r ecession again: GDP fell by 5.5% in 2009

and by 2,4 % in 2012.

Figure 2.8 - GDP growth rate (% changes on previous year) of some EU countries in the
last decade
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The Italian GDP per capita in 2011 was 23,470 EUR, the EU27 average value was 26,200 EUR (Figure
2.9) .

Figure 2.9 - GDP per capita (Italy and EU27) time serie S
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Il'talyd Gr eadded inv2010geat back to the value of 2001 due to the effects of the financial and
economic crisis  (Figure 2.10) . The driving sector of the national economy is the service sector that
accounted for 66.7% of GVA in 2000 and it had been increasing up to 70.4% of GVA in 2010. The

Industry related activities accounted for 25.9% of GVA in 2000 and it had been declining to 22.4% in

2010. Agriculture and Constructions accounted for 5.0% and 2.4% of GVA respectively in 2000 and they

have kept about the same values up to 2010.

ltaly is the worlddés ninth (I38#l0ge&g9t8 emip drn toemr Uofi ngR2a0dls2) and

importer of goods. The ltalian trade balance had a deficit in 2009 and 2010 and a surplus in 2011 and
2012. The percentage change of exports of goods turned positive in 2010 but it had been decreasing

since then. At a world scale the Italian exports and imports have been losing market shares, they both

accounted for about 3.9% in 2002 and 2.9% in 2011. In 2011 Italian exports accounted for 7.5% of EU

exports towards EU27 countries and accounted for 10.6% of EU exports towards extra EU countries, both
those shares have been decreasing significantly since 2000. In the last three years (2010 -2012) the
Italian exports of goods were driven by: pharmaceuticals, energy products, metal products, iron & steel

produ cts and shoes. The most relevant categories of goods exported in 2012 were: mechanical
equipment (19% including auto vehicles); metals products (8.6%); chemicals (7.4%) and clothing

(5.8%). European Union (55.4%), the US (6.8%) and East Asia (5.6%) were in 2012 the largest markets
for the Italian exports of goods °,

The imports of goods were the 17.7% of national resources in 2012. The imports showed an increasing

trend from 1990 to 2007 then a fluctuating trend due to the fluctuation of the domestic demand through
the last years. In 2012 Italian imports were mainly from the European Union (52.8%) and East Asia

(7.3%). The main imported goods in 2012 were energy products (oil, natural gas and oil refinery

products; 21.9%), chemical products (11.1%) and mechan ical equipments (including auto vehicles,
10.7%) .
The unemployment rate in Italy over the last decade is shown in the next Figure 2.11 compared with the

unemployment rate in the EU27: It was 10% in 2000 and it had been decreasing for the following six

years, after 2006 it has been increasing again up to 2009 as a consequence of the recession of the

national economy, reaching approximately the same value as in 2003.

° i Os s er v adcanamiico. Statistiche relative all 6i mport/ exp@0Otl 3d,t all Migisirp afnEconomic
Development

“ AOsservatoriiocoecoxtoan i sti clingortf ekpbive i ahl bano. 20130, I'talian

Development
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Figure 2.11 - Unemployment rate in Italy and in the EU27
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2.3  Sector specific information
231 Energy

During the last two decades, in spite of a moderate growth of Italian economy, energy consumption has

increased at a different growth rate, figure 2.1 2.
Figure 2.12 - GDP and Total energy demand for the years 1990 -2011.
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Source: Ministry of Economic Development, National Energy Balance 2011

The primary energy consumption per fuel types is characterized by:

e areduction of the oil share, which has remained the most important energy source since 1990,

e the corresponding increase in the use of the natural gas

« and the gradually increasing share of energy from renewable sources.
The consumption trend is also a consequence of the shift from petrol products to natural gas which
started in miduéd®l33 (see Fig

Compared with others European countries, l'talyés

energy
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major use of oil and gas, a structural electricity imports, a weak coal contribution and the absence of

nuclear power. The share of renewable energ

compared

wi t h

t he

OECDO6 s

Figure 2.13
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Figure 2.14 - Breakdown of Italy energy supply mix in 2011
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Source: Ministry of Economic Development, National Energy Balance 2011

In 2011, primary energy demand was about 184 Mtoe,

energy consumptions in the end

-2% compared to 2010, the

-uses sectors can be pictured as:

latest trends of

e a stabilization of consumptions in the transport sector (about 43 Mtoe since 2009) after a drop

between 2007 -2009;

1 OECD Factbook 2013, http://dx.doi.org/10.1787/factbook

-2013 -en
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e an overall increase in the trend consumption in the civil se ctor driven mainly by the consumptions
in the service sector which has been increasing from 1990 up to 2005, while consumptions in the
residential sectors basically have been fluctuating around 25 Mtoe since 1990;

e« energy consumptions in the industry sector have been decreasing since 2004. The fall in energy
consumption recorded in 2009 ( -24% on 2008) was of course related to the national economy
moving into recession and to the fall of the industrial production. In general the decreasing trend
is mainly due to the heavy drop of consumptions in the petrochemical sector and to the energy

consumptions for mechanics, textile and agri -food which have got back to the e

The preliminary value for the nati onal (4€l% efthg GDPbdurding thef or 2012
690s the average energy bill accounted for 1.5% of the GDP)

energy bill along the last two decades.

Table 2.2 - Energy gross domestic consumption, energy intensity, electrical intensity
1990 ‘ 1995 ‘ 2000 ‘ 2005 ‘ 2010 ‘ 2011 ‘ 2012
( Ma)

Solid fuel 731 991 1,009 1,892 2,270 2,936 2,773
Natural Gas 1,859 2,661 7,835 | 12,194 18,998 21,116 24,004
Oil 8,561 9,023 | 18,653 22,412 28,432 | 34,549 | 33,916
Biofuels and biomass - - 67 135 1,129 1,587 1,345
Others 867 1,563 1,523 2,135 2,409 2,736 2,388
total 12,018 14,238 29,087 | 38,768 53,238 62,924 | 64,426

The increasing of the energy bill has been due to the increasing of natural gas imports and, especially, to

the increasing prices of energy sources (together with the trend in the US$/ 0 e:
accounted for  53% of the total energy bill, the decrease of oil imports in 2012 has been compensated by

the increase of the average price paid for 1 ton of oil in the same year.

The energy dependence of Italy from abroad is high compared with the EU27 average (82.1% in 2010 in

Italy; 54.1% in 2010 in EU) as shown in the following table 2.3.

Table 2.3 - Total energy dependence (ltaly and EU)

Energy dependence 1990 1995 2000 2005 2010 2011
Italy 82.3 80.3 83.7 85.0 82.1 80.7
EU 47.8 53.9 54.1

Energy end -uses total consumption in 2011 was of 137.4 Mtoe, of which 34% related to the tertiary
sector (residential, public and tertiary sectors) and 31% to the transports sector. Industrial sector

account for 24% of total end -uses energy consumption, as shown in the following figure:
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Figure 2.15 - Energy end -use consumptions per sector, 2011 (Mtoe)
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Source : Processing of data from the National Energy Balance.
Concerning the electric ~ sector, more than 80% of the production in ltaly is provided by thermoelectric

power plants. The rest is covered by renewable energy sources (hydropower, wind, photovoltaic and

landfill gas). The weight of renewable resources has grown in the latest years. Under the EU Renewable

Energy Directive there i s a target for 17% of ltalyds energy consumption to be from

2020. In March 2013 the Government adopted the new proposal of a National Energy Strategy (NES)

which aims at contributing to | talyés sustainable growth and identifies four

e Reduction of the energy bill

¢ Going beyond the environmental goals set by EU legislation in terms of GHG emissions
reductions, reduction of primary consumptions and increase of the use of renewable energy
sources

e Safer energy supplying system, less dependent on supply from abroad

e Investments plan also in green and white economy in order to contribute in the national economic

growth
The impacts of the NES on the emissions scenarios are discussed in chapter 5.
ltalyds energy intensity (150.5 toe/MU) is | ower than the

shift of the Italian economy from industrial activities to services. Despite the improvement of energy

efficiency for the industry sector, the gap wit h the EU average has reduced in the recent years because
consumption patterns in the civil sector have become more energy intensive.

As for the industry sector, since 1990 an improvement in energ y efficiency has been achieved as well as

a switch from energ y intensive sub -sectors to less energy intensive sub -sectors.

2.3.2 Transport

As for transport facilities, the Italian railroad network had in 2012 about 16,740 km, while the Italian
road network had in 2011 about 17,000 km more compared to the road extension in 1990.
The extension of the Italian oil pipeline network in 2011 was 4, 920 km with a coefficient of use equal to

54% and the extension of the Italian gas pipeline network in 2012 was 32,245 km.

P a s s e n dgranspsrtation in Italy in 2011 was about 885 hillions of passengers -km ( -3.4% compared to
2010). Road transport of pass engers is the prevailing means of transportation, in 2011 it exceeded 91%

of the total passengers -km, railroad transport accounted for 6%, water transportation accounted for
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0.4% and air transportation was 1.9% of the total passengers -km. Since 2005 the pi  cture of passenger
transportation has not changed significantly. In Italy there is the world highest concentration of private
cars per capita (1.64 inhabitants per car). There were about 51.7 million of vehicles circulating in 2011,
of which 37 million wer e private cars.

The goods transportation was just less than 200 billions of tons -km in 2011 which is the same figure as in
2005. The analysis of the related data points out that:
e road transportation of goods is the prevailing means of transportation betw een 2005 and 2011
(about 57% of the total goods transported in 2011);
e goods transported by sea have increased (27% in 2011);
e goods transported by railroad have decreased (10% in 2011). .
The Italian familiesd average e xpewaslabouul3.g% fordhe yearsi 2000t r anspor t
2007, it has been decreasing for the last four years and it was about 11.5% in 2012.
The mobility demand and, particularly, the road transportation share have constantly increased in the
period from 1990 to 2011.
The number of vehicles for road transportation has kept growing steadily over the last two decades

(1990 -2011) as shown in the following table2.4.

Table 2.4 - Road transportation in Italy: tre nds in fleet
_ 1990 2000 2011 1990 -2011
Vehicle category number of vehicles (%)

Passenger Cars 27,431,771 32,573,032 37,636,610 37.2
Light -duty trucks 1,477,403 2,679,522 3,898,546 163.9
Heavy -duty vehicles 1,015,505 892,598 1,006,059 0.9
including buses
Mopeds and 6,609,272 8,827,864 10,610,776 60.5
Motorcycles
total 36,533,951 44,973,016 53,151,991 455

During the last years the reduction of passenger car sales has affected negatively the replacement rate of

passenger cars, so the average car life has been increasing and the circulating passenger car

fleet has

been gradually aging. In 2005 the share of passenger cars in use aged more than 10 years was about

34.5%, it has been increasing since then up to 44.4% in 2012. The share of passenger cars in use aged

more than 20 years was 8.3% in 2000, 7.2% in

2005 and it has been increasing up to 12.2% in 2012.

In 2011 the total number of vehicles was 45% more than it was in 1990: passenger cars have increased

by 37%, light

-duty trucks have increased by 164%; Heavy

-duty vehicles can be considered the same as

in 1990 while mopeds and motorcycles have increased by 60%. As for the fuel type the following table

2.5 describe s the distribution of the vehicles per fuel type (Gasoline, Diesel, Liquified Petroleum Gas;

Compressed Natural Gas):
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Table 2.5 - Road transportation in Italy: distribu tion of vehicles per fuel types
1990 2000 2011 1990 -2011
Fuel type number of vehicles (%)

Gasoline 29,483,790 35,404,960 30,639,356 3.9
Diesel 5,720,225 7,987,000 19,553,902 241.8
LPG 1,081,816 1,291,826 2,211,159 104.4
CNG 248,120 289,230 747,574 201.3
total 36,533,951 44,973,016 53,151,991 455

Over the last two decades diesel vehicles increased by 242%; LPG vehicles increased by 104% and CNG

vehicles increased by 201%.
Transport sector energy demand in Italy has increased by about 24% in the period 1990 -2010, with
significant increases in the consumption of natural gas, diesel, carboturbo and electricity, as shown in the
following table 2.6.
Table 2.6 - Transport sector energy consumption in Italy per fu el (kToe) referred to 1990 -2010
Fuel 1990 2001 2010 1990 -2010
kToe (%)
Renewables Biodiesel nd 94 1.307
Natural Gas 209 370 695 233.2
Oil products 33,667 41,435 39,855 18.4
Gasoline 14,000 17,315 10,447 -25.4
Primary fossil e el 16,145 19,055 24,019 488
Jet fuel 2,046 3,637 4,044 97.7
LPG 1,476 1,529 1,339 -9.3
Secondary Electricity 577 737 917 59.0
Total 34,453 42,636 42,774 24.2

Source: ENEA

As shown in the previous table

period 1990 -2010. Transport sector keeps depending almost completely on oil (93% in 2010).

Energy prices and economic recession had an effect in the transport sector. In the latest

energy consumption in the transport sector raised by about 6 Mtoe in the

years th

market trends are towards: a downsizing of cars and reduction of engine displacements, preponderance

of gasoline versus diesel in the low segments of the market and the use of alternative fuels (methane,

LPG, hybrid). In 2009 the EU adopted legis

mandatory targets in the manufacturing of new cars. CO

decrease over time, the table 2.7 shows the decrease in CO

lation (Regulation EC No 443/2009) setting standards and

> emission per km from new cars is targeted to

> emissions from passenger cars along th

last two decades (2011 emissions level is the same as in 1996).

Table 2.7 - Trend of CO2 emissions from passenger cars i n Italy in the period 1990 -2011
Emissions from passenger cars 1990 | 1995 | 2000 | 2005 | 2010 | 2011
CO, (Mt) 55.2 | 63.9 | 68.2 72.1 64.8 64.9

Source: ISPRA

The EU cars legislation aim at improving the fuel economy of cars sold in the European market. These

e
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factors linked to energy prices are moving the market towards new technologies.

2.3.3  Agriculture

Main drivers of greenhouse gases emissions trends for Agriculture are the number of animals, the
variation of cultivated surface/crop production and use of nitrogen fertilizers. Trends and changes of
these parameters at national level have been affected al so by the implementation of a Common
Agricultural Policy at EU level. Specific information about CAP measures (e.g. how they influence the
emissions trend) implemented at national level are provided in chapter 4.

In Italy 13.4% of the total agricultural h oldings in 2010 dealt with livestock farming. Changes in livestock
populations have occurred since 1990: specifically in 2011 cattle reduced by 24% while swines and
poultry increased by 11% and 16% respectively.
The total agricultural area, the utilized ag ricultural area (UAA) and the number of agricultural holdings
have been decreasing since 1982 (table 2.8). The reduction of the number of agricultural holdings is
more significant than the reduction of UAA thus resulting in the noticeable increase of the a verage size of
the Italian agricultural holdings along the same years. Specifically, 5.3% of the agricultural holdings

exceeding 30 ha (in terms of UAA) managed more than 50% of the total national UAA. Official statistics

concerning the distribution of agr

icultural holdings by type show that family -run business is a peculiar

feature of the Italian agricultural holdings.

Table 2.8 - Agricultural holdings characteristics in Italy between 1982 and 2010
Agricultural holdings characteristics 1982 1990 2000 2010
Number of agricultural holdings 3,133,118 2,848,136 2,396,274 1,620,884
UAA (ha) 15,832,613 15,025,954 13,181,859 12,856,048
Total agricultural area (ha) 22,397,833 21,628,355 18,766,895 17,081,099
Average size of agricultural holdings (ha) 5.1 5.3 5.5 7.9

Source: ISTAT

In the last decade the decrease in the use of fertilizers is the result of both CAP and trend of the
fertilizers market prices. The decrease in the use of mineral products with a corresponding increase of
organic formulated products is also in line with th e CAP aiming at promoting the use of organic manures
and fertilizers instead of the use of synthetic mineral products, in order to improve the quality of the

agriculture products, the environment and the health of consumers.

234 LULUCF

In Italy over the last two decades changes in the land use has resulted in the increase of the forested
area (22%), of the grassland area (3%) and of the settlement area (15%); the reduction of cropland

area (19%) compared to 1990 areas is also observed.
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Figure 2.16 - Land use in Italy in 2011
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Italy has a rich biological heritage of forest and several types of landscape as our peninsula constitutes a

bridge between the central European environmental settings, including those of the continental type, and

the Mediterr anean ones. The diversification can be observed, in terms of forestry resources, in the
contrast between the Alpine woods of resinous trees, similar to those of central and northern Europe, and

the mixed forests of leave bearing trees, with the range exten ding to Mediterranean brush and
formations typical of cold, arid climates closely related to those of the North African countries.

The ltalian forested surface was about 10,789 kha in 2010, equivalent to 35.8% of our National land

surface. The Italian fore  sted area is spreading due to the dismissal of agriculture practices, mostly in

mountain zones, and to the natural conversion of cultivated lands and grazing into forests. Forest

expansion rate has been decreasing along the last decade: it was about 78 kha y! in 2000 and it was

about 53.8khay ! in2010.

The natural protected areas (established on various administrative levels: national, regional and local)
includes 30.5% of the total forested areas

Total forest areas in Italy certified under international forest management certification schemes was
818,293 ha in 2012: 93.6% under the Programme for Endorsement of Forest Certification schemes

(PEFC) and 6.4% under the Forest Stewardship Council (FSC).

Table 2.9 - Italian forest areas along the GHG inventory period 12
Area [kha]

Categories

1990 2000 2005 2010 2015
Forest 7590 8369 8759 9028 9297
Other wooded land 1533 1650 1708 1761 1813
Other land 20288 19392 18944 18622 18301
Inland water

723 723 723 723 723
bodies
TOTAL 30134 30134 30134 30134 30134

Forested areas affected by fires in 2012 amount to approximately 47.6% of the total land surface burned

by fire in the same year.

2Based on the pr elcommunicationunderthe | yFA® - Forest Resource Assesment - FRA2015 reporting
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235 Waste

In the last decade about 84 -86% of the population has been served by a sewer system; about 75% of
the population was connected to wastewater treatment plants in 2005. In the following table 2.10

estimates of the number of facilities for the treatment of waste in Italy are reported.

Table 2.10 - Waste treatment in Italy: number of facilities
Type of waste facility 1990 1995 2000 2005 2010
Landfills 480 650 657 340 211
Incinerators 122 135 132 111 148
WWTP 6,673 9,456 12,139 14,823 17,506

The production of municipal waste in Italy has been increasing from 1990 (about 22 Mtonnes) to 2005

(about 32 Mtonnes) while it has remained approximately around 32 Mtonnes since then although a
reduction trend can be observed for the last years in Italy as well as in other Member States of the EU.
Changes in life style and consumption patterns more than the enforcement of waste legislation seem to

be the main drivers for the gradual reduction in MSW production, the international crisis of the economy

has contributed too. In 2011 approximately 31.38 Mtonnes of municipal waste were produced,
corresponding to 528 kg/year per person (EU27 average per capita MSW production was about 502
kglyear in 2011).

The production of industrial waste has been increasing since 1990: it accounted for about 3.8 Mtonnes in
1990; it was about 8.1 Mtonnes in 2011.

Separate collection has been increasing since 1996: in 2011 about 9.9 Mt of MSW (31.3%) were
subjected to separate collection compared to 8.3 Mt (25.8%) in 2006 and 7.2% in 1996. Although
separate collection rates vary ac ross the country, an increasing overall trend during the last years can be
observed but figures are still lower than national targets set by the legislation.

The municipal wastes have been managed as shown in table 2.11 for the last two decades:

Table 2.11 - Management of Municipal Waste (%)

Treatment 1990 2000 | 2005 2010
Landfilling 91.1 76 48.6 46.2
Incineration 6 8 10.2 135
Mechanical -biological treatment 2 11 225 28.8
Composting 1 7 5.6 121
RDF - - 2.6
Use as energy source - - 0.5
Anaerobic digestion - - 0.2
Other form of recovery - 14 9.8

In Italy the number of landfills has been decreasing since 1999: there were about 500 landfills less in

2011 due to the decommissioning of unmanaged and smaller
a waste disposal practice has been decreasing t hanks also to changes into national policies which support
other waste treatments (e.g. incineration; mechanical -biological treatment; composting; anaerobic
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digestion; etc). There had been no installations for the recovery of biogas at landfills up to 2000

while they were 32 in 2011.

The number of incineration plants has increased: in 1990 they were 122, at the end of 2010 there were

138 operating plants for incineration. In 2011 more than 95% of the total amount of incinerated waste

was treated i

The production of special waste in Italy in 1990 was 77.1 Mtonnes while at the end of 2010 was about

n installations with energy recovery systems.

137 Mtonnes. The per capita production of special waste in 201

0 at national level was 2.2 tly,

non -hazardous special waste and 0.1 t/y for hazardous special waste

between special waste production trend and the Italian GDP trend is good, so especially for the last years

the ups and downs in the special wast

in the years 2008

-2010 the production of special waste has been decreasing (

, respectively

hazardous special waste production has reduced by 2.5% while hazardous special waste pr

reduced by 14.4%. the largest amounts of special waste are produced in the North of Italy according to

the geographic distribution of the economic activities.

For the last two decades the amounts of special wastes produced in Italy have been r

following table 2.12.

in Italy,

2.1 tly for

. The correlation

e production trend are related to the trend of the Italian economy:
-3.5%), specifically non

oduction has

eported in the

Table 2.12 - Special wastes produced in Italy between 1990 and 2010
1990 1997 2000 2005 2008 2009 2010
Non - hazardous special - 56.1 51.8 55.6 60.5 58.7 61.1
waste
(Mtonnes)
Hazardous special waste - 3.4 3.9 7.9 11.3 10.3 9.6
(Mtonnes)
Inert waste (Mtonnes) - - 27.3 45.9 70.8 65.3 67
Total Special Waste 77.1 59.5 83.0 109.4 142.8 134.6 137.9
(Mtonnes)
I't is worth noting that the | ast years the amount
demol itionsd) has been increasing, since 2008 it has

waste production.

The different forms of management of special wastes in Italy for the last decade are summarized in the

table 2.13.

Table 2.13

- Management of Special Waste (%)

Treatment 2000 2005 2010

Storage 15.1 13.7 13.6
Biological and physical chemical treatment 145 14.6 17.2
Energy recovery 25 2.7 1.6
Incineration 1 11 0.7
Recovery of material 39.8 48.6 57.5
Landfilling 27.1 194 8.2
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It is worth noting that the amount of special waste destined to the recovery of material has been

increasing for the last years and that the landfilling of special waste has been reducing for the same

years.

As for the wastewater treatment plants, the

increasing as reported in the following table:

Table 2.14

overall treatment capacity over the last 20 years has been

- Wastewater treatment capacity in Italy

1990 1995 2000 2005 2010
Number of WWTPs 6,673 9,456 12,139 14,823 17,506
Total treatment capacity (M 46 60 70 98 101

p.e.)
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3 GREENHOUSE GAS INVENTORY 2B

3.1 Greenhouse gas emission trends

The national greenhouse gas emission (GHG) inventory is communicated through compilation of the
Common Reporting Format (CRF) and the National Inventory Report (NIR), in accord with the guidelines
provided by the United Nations Framework Convention on Climate Change (UNFCCC).

The emissions presented in this document are those communicated in the 2013 submission to the
UNFCCC Secretariat and to the European Commission in the context of the Greenhouse Gas Monitoring
Mechanism. A complete description of the factors underlying the It alian emission trends, the rationale for
the choice of methodologies, the emission factors and parameters used to estimate emissions for the
relevant sectors is provided in the National Inventory Report (ISPRA, 2013) 14,

The CRF files, national inventory rep orts and other related documents can be found at the following

addresses: http://www.sinanet.isprambiente.it/it/sia -ispra/serie -storiche -emissioni ;

http://groupware.sinanet.isprambiente.it/reportnet/library

http ://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/738

3.php .
Summary tables of emission trends are included in the Annex (First Biennial Report, CTF1 table).
Figure 3.1 illustrates the national trend of greenhous e gases for 1990 -2011, expressed in CO ,-equivalent

and by gas; figures do not include emissions and removals from land use, land use change and forestry.

Figure 3.1 - National greenhouse gas emissions from 1990 to 2011 (excluding LULUCF)

200 - 5 CO2 " CH4 5 N20 m HFCs, PFCs, SF6
&
S 600
-
)
3 500
(@]
£
S 400
[&]
x
3 300
2 2001
o
2 100
(@)
O
O_
Q N Vv ) N ) © A > ) Q \ o > X o) o A S ) Q N
P DI S NN O TP TLL LN
NN LN RN N N SN JEN JEN LN o O O I I I I SN SR SO M

Italy has set 1 990 as the base year for carbon dioxide (C 0O,), methane (C Hy,), nitrous oxide (N ,0), and

fluorinated gases (F -gases). Total greenhouse gas emissions, expressed in CO »-equivalent, excluding

13 Lead authors: Daniela Romano (ISPRA); Chiara Arcarese (ISPRA; § 3.3). Contributing Authors: Antonella Bernetti

(ISPRA), Antonio Caputo (ISPRA), Mario Contaldi (ISPRA), Riccardo De Lauretis (ISPRA), Eleonora Di Cristofaro
(ISPRA), Andrea Gagna (ISPRA), Barbara Gonella (ISPRA), Ernesto Taurino (ISPRA), Marina Vitullo (ISPRA).

14 |ISPRA, 2013. Italian Greenhouse Gas Inventory 1990 -2011. National Inventory Report 2013. ISPRA, 177/2013
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emissions and removals from land use, land use change and forestry (LULUCF), have decreased by 5.8%
between 1990 and 2011, varying from 519 to 489 million tons (Mt) of CO 2-equivalent.

It should be noted that the economic recession has had a remarkable influence on the production levels

affecting the energy and industrial process sectors, with a consequent notable reduction of total
emissions, especially in the last three years.

The most important greenhouse gas, CO 2, which accounts for 84.7% of total emissions in CO 2-equivalent,
shows a decrease by 4.7% between 1990 and 2011. In the energy sector, in particular, CO > emissions in
2011 are 2.8% lower than in 1990.

CH; and N,O emissions are equal to 7.5% and 5.5%, of the total CO »-equivalent greenhouse gas
emissions, respectively. CH 4, emission levels have decreased by 16.4% from 1990 to 2011, while N »0 has
decreased by 28.1%.

As to the other greenhouse gases, HFCs account for 1.9% of total emissions, PFCs and SF ¢ are equal to
0.3% and 0.1% of total emissions, respectively. Although at present, variations in these gases are n ot
relevant to reaching the emission reduction objectives, the meaningful increase of HFCs will make them

more important in the next years.

Total greenhouse gas emissions and removals subdivided by sector are shown in Figure 3.2.

Figure 3.2 - National gr eenhouse gas emissions and removals from 1990 to 2011 by sector
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The share of the different sectors in terms of total emissions remains nearly unvaried over the period

considered. Specifically, in 2011, the greatest part of total greenhouse gas emissions is to be attributed
to the energy sector, with a percentage of 82.7%, followed by agriculture and industrial processes,

accounting for 6.9% and 6.5% of total emissions, respectively, waste, contributing with 3.6%, and use of

solvents, with 0.3%.

For the energy sector, specifically, the decrease in total emissions is equal to 3.2% in the period 1990 -
2011; in particular, an upward trend is noted from 1990 to 2004, with an increase by 13.4% in total

greenhouse gas emissions in CO  , equivalent excluding LULUCF |, whereas a reduction by 14.6% between
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2004 and 2011 is observed. From 2004, GHG emissions from the sector are decreasing as a result of the
policies adopted at European and national level to implement the production of energy from renewable
source; a furt her shift from petrol products to natural gas in producing energy has been observed as a
consequence of the starting of the EU greenhouse gas Emission Trading Scheme (EU ETS) in January, 1 st
2005. From 2009, a  further drop of the sectoral emissions is due to the economic recession.

In general, from 1990 to 2011 the decrease in emissions is driven by the reduction in the energy

industries and manufacturing industries and construction, which account for 32% and 15% and reduced
by 4% and 30%, respectively. Specifically for the manufacturing industries and construction, the reason

for the reduced emissions is the cut in production in some subsectors (e.g chemical, construction and

building materials, steel) due to the effects of the economic recession but also an increase in efficiency
especially identified in the chemical sector.

On the other hand, a significant increase in emissions still occur in two relevant sectors, transport and

other sectors, which increased by about 14% and 10% and account for 29% and 21%, respectively.

Road transport is the most relevant source in the transport sector, accounting in 2011 for 22.5% of total

national CO , equivalent emissions. In 2011, GHG emissions from road transport were ab out 93.1% of the
national emissions from transport. From 1990 to 2011, GHG emissions from the sector increased by

15.4% due to the increase of vehicle fleet, total mileage and consequently fuel consumptions. Since

2004, fuel consumption and emissions stabi lised; from 2007, a change in the trend is observed for GHG
emissions with an average annual decrease of 2.2% up to 2011.

The increase in other sectors, which refer to emissions originated from energy use in the civil sector and

from military mobile activ ities, is due, from 1990 to 2000, to the increase in numbers and size of building

with heating, the trend in weather conditions and from 2002, and especially in the last years, to the

increase in other greenhouse gas emissions than CO , for the growing use  of woody biomass and biogas
for heating.
The substance with the highest impact, in this sector, is CO 2, accounting for 97.1% of the total, whose

levels have decreased by 2.8% from 1990 to 2011. The trend is mostly driven by the transport and the

energy ind ustry sectors, especially for the increased fuel consumption in road transportation, and by the

energy industry for the increase in electricity production and the related emissions notwithstanding the

specific carbon content of the kwWh generated in Italy h as constantly decreased over the years. A sharp
decrease has been observed in CO2 emissions from manufacturing industries and construction as

previously described.

Describing patterns of other GHGs except for CO », thetrend of N ,O emissions is relatedtot  he technology
development in road transport and to the switch from gasoline to diesel fuel consumption; CH 4 emission
trend is driven by the combined effect of technological improvements that limit volatile organic

compounds (VOCs) from tail pipe and evapor ative emissions (for cars) and the expansion of two -
wheelers fleet.

The agriculture sector is the second source of emissions, contributing 6.9% to total greenhouse gases,

excluding the LULUCF sector. Emissions from the sector refer to methane and nitrous o xide levels, which
account for 43.1% and 56.9% of total emissions, respectively. The decrease observed in total emissions

from 1990 to 2011 (  -17.7%) is due to the decrease of CH 4 emissions from enteric fermentation ( -12.4%)
and N ,O from agricultural soils (-21.1%), which account for 32.1% and 45.8% of total agricultural
emissions, respectively. Main drivers behind these downward trends are the reduction in the number of

animals, especially cattle which have decreased by 23.9 between 1990 and 2011 and contri bute with
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77.7% to total CH , from enteric fermentation; also, the variation in cultivated surface/crop production as

well as the use of nitrogen fertilizers, mainly due to the Common Agricultural Policy (CAP) measures and

use of fertilizers linked indirect ly to the price of agricultural products, because farmers on account of the
decreasing price of products necessitate to save costs. In addition, there has been a significant increase

in the recovery of the amount of biogas produced from animal manure and u sed in the energy sector for
the production of electricity and combined electricity and heat production in the last years thus
contributing to the reduction of total emissions.

Emissions from industrial processes account for 6.5% of total national greenhou se gas emissions,
excluding LULUCF. Total emission levels, in CO > equivalent, reduced of 17.6% from 1990 to 2011.

The decrease is prevalently to be attributed to the drop of emissions in the chemical industry, accounting

for 6.0% of the total in the secto r, and metal production, explaining 5.2%.

In the chemical industry, emissions diminished by 81.1%; trends are affected by the general reduction in

productions observed over the years 2007 -2009, except for adipic acid, and by the introduction of
abatement technologies in the nitric acid production process from 2008 and in the adipic acid production

process from 2005 for which the abatement system has been applied with an increasing operating time

and abatement rate (more than 98%). Information on this last process is reported by the facility under
the ETS, being the facility to be included in the scheme in 2013.

A significant decrease in emissions ( -57.8%) affected also the metal production process mostly on
account of the reduction observed in CO, emissions from iron and steel sector driven by the different
materials used in the relevant production process, specifically lime instead of limestone and dolomite to

remove impurities; moreover, a reduction is observed in CO » emissions from aluminium and ferroallo ys
which is driven by the decrease in production levels.

On the other hand, a considerable increase is observed in F -gas emissions (250.5%), whose share on
total emissions is 35.1%.

The waste sector account for 3.6% of total national greenhouse gas emiss ions, excluding LULUCF, and
shows a decrease of 10.9% from 1990 to 2011. The trend is mainly driven by the emissions from solid

waste disposal, accounting for 71.5% of the total sectoral emissions, which decreased by 17.8%; in fact,

although the continuous increase of waste production, solid waste disposal on land has decreased due to

waste management policies in place in the last years, specifically the rise of waste incineration, the
composting and mechanical and biological treatment and the increasing pr actice of recyclable waste
collected. At the same time, the increase in the methane -recovered percentage has led to a further
reduction in net emissions.

Conversely, waste -water handling, which accounts for 26.7% of the total, shows an increase in emission s
equal to 22.2% essentially dependent on the number of equivalent inhabitants served.

So far, national totals have been described excluding the LULUCF sector. Accounting for emissions and
removals in this sector, national totals show a downward trend of 9 .6% from 1990 to 2011.

Specifically, in the LULUCF sector, CO  , accounts for more than 99% of total emissions and removals of

the sector with forest land removals sharing 96% of total CO > emission and removals from the sector.
Main drivers for emission tren d are the constant growth of forest areas over the period which leads to an
increase of removals and the occurrence of forest fires, accounted for as carbon losses, which peaked in

specific years, like 1990, 1993 and 2007, resulting in high emission values

Emissions and removals from the LULUCF sector are reported in Table 3.1.
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Table 3.1 - Total emissions from the LULUCF sector by source/sinks

1990 1995 2000 2005 2006 2007 2008 2009 2010 2011
Gg CO ; eq

Total
emissions /
removals -12,759 -30,557 -26,187 -38,434 -39,314 -18,296 -36,896 -40,213 -43,515 -30,772
Forest Land -17,098 -32,329 -26,883 -36,339 -36,723 -20,398 -33,483 -36,572 -38,204 -29,480
Cropland -1,020 801 -546 -944 -1,022 -829 -1,034 -1,143 -1,184 3,342
Settlements 2,516 2,514 2,468 3,350 3,363 3,376 3,416 3,432 3,422 3,397
Grassland 2,843 -1,543 -1,227 -4,501 -4,933 -445 -5,795 -5,930 -7,549 -8,031
Wetlands 0 0 0 0 0 0 0 0 0 0
Other Land 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0

3.1.1 Carbon dioxide emissions

CO, emissions, excluding CO , emissions and removals from LULUCF, have decreased by approximately
4.7% from 1990 to 2011, reducing from 435 to 414 million tons.

The most relevant contributions derive from the energy industries (31.5%) and transportation (28.1%).

Non -industrial combustion accounts for 20.2% and manufacturing and construction industries for 14.4%,

while the remaining emissions derive from industrial processes (4.9%) and other sectors (0.9%).

The performance of CO , emissions by sector is shown in Figure 3.3.

Figure 3.3 - CO, emissions by sector from 1990 to 2011
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The main sectors responsible for CO » emissions are transport and energy industries; in the period 1990 -

2011, emissions from transport have increased by 15.0%, due to an increase in the number of vehicles
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and mileages driven, while those from energy industries decreased by 4.3%. Non industria | combustion
emissions have risen by 7.6% and those from industrial processes decreased by 29.0%; emissions from
manufacturing industries and construction show a decrease of about 29.8%, while emissions in the
60t her o

sector, fugi ti vdenatwahndas, snisgions frofn sotvent and other product use

and emissions from waste decreased by 33.9%.

Figure 3.4 illustrates the performance of the following economic and energy indicators:
¢ Gross domestic product (GDP) at market prices as of 2000 (base year 1990=100);

e Total Energy Consumption;

e CO, emissions, excluding emissions and removals from land -use change and forestry;

¢ CO, intensity, which represents CO , emissions per unit of total energy consumption.

The trend of CO , emissions per total energy un it shows that CO , emissions in the 1990s essentially
mirrored energy consumption. A decoupling between the curves is observed only in recent years, mainly

as a result of the substitution of fuels with high carbon contents with methane gas in the production of
electric energy and in industry. In the last years, the increase in the use of renewable sources has led to

a notable reduction of CO , intensity.

Figure 3.4 - Energy -related and economic indicators and CO > emissions
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3.1.2  Methane emissions

Methane emiss ions, excluding the LULUCF sector, represent

7.5 % of total greenhouse gases in 20

11,

equal to 36.6 Mt in CO ,-equivalent, and show a decrease of approximately

levels.

7.2 Mt compared to 1990

CH, emissions, in 20 11, originate mainly from the waste sector which accounts for

41.9 % of total

methane emissions, a

s well as from agriculture (39.5%) and energy (18.5

%).

Activities typically leading to emissions in the waste

-management sector are the operation of dumping

site s and the treatment of industrial waste

-wat er. The waste sector shows a

downward

trend in emission

levels, equal to

-11.4 % compared to 1990; the largest emission share origins from the solid waste

81.8 %) , which decreased by 17

.8%,

while the highest increases concern

disposal on land subcategory (

waste -water handling ( 37.4 %), due to an increase in the equivalent inhabitants treated.
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Emissions in the agricultural sector regard mainly the enteric fermentation (74.5%) and manure
management (14.6%) categories. The agriculture sector shows a decrease of emissions equal to 16.7 %
compared 1990, attributable widely to a reduction in livestock and the recovery of biogas for energy

purposes.

In the energy sector, the reduction of CH 4 emissions ( -25.3 %) is the result of two contrasting factors; on

the one hand there has been a considerable reduction in emissions caused by leakage from the extraction

and distribution of fossil fuels, due to the gradual replacement of natural -gas distribution networks;
conver sely, in the civil sector, emissions rose due to the increased use of methane in heating systems.

Figure 3.5 shows national CH 4 emission trends by sector.

Figure 3.5 - CH, emissions by sector from 1990 to 20 11
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3.1.3  Nitrous oxide emissions
In 2011 nitrous  oxide emissions, excluding the LULUCF sector, represent 5.5% of total greenhouse gases,
with a decrease of 28.1% between 1990 and 2011, decreasing from 37.4 to 26.9 Mt CO 2-equivalent.
The major source of N ,O emissions is agriculture (71.0%), especially for the use of both chemical and
organic fertilisers, as well as the management of waste from the raising of animals. Emissions from these
categories show a decrease of 18.4% in the 1990 -2011 period, due to a reduction in livestock number.
N,O emissions in th e energy sector (18.4% of the total) increased by 6.8% from 1990 to 2011; this
growth can be traced back primarily to the road transport sector and it is related to the introduction of
catalytic converters.
The industrial sector accounts for about 1% of t otal N ,O emissions. The sector shows the most significant
reduction in emission levels due to the chemical industry. Specifically, emissions from the production of
nitric acid have decreased by 91.5% from 1990 to 2011, with a notable decrease in the last y ear due to

the introduction of the abatement systems in the main production plant; emissions from production of
adipic acid show an increase from 1990 to 2005 of 32.6% and a decrease from 2005 to 2011 of 98.1%

because of the introduction of an abatement te chnology, showing a global reduction of 97.5%.
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N,O emissions from the solvent and other product use are of minor significance (2.1% of the total),
whereas those from the waste sector, primarily regarding the processing of industrial and domestic
waste -wat er, account for 7.3% of national total.

Figure 3.6 shows national N ,O emission figures by sector.

Figure 3.6 - N,O emissions by sector from 1990 to 2011

3.1.4 Fluorinated gas emissions

Emissions of fluorinated gases represent 2.3% of total greenhouse gases in CO ,-equivalent in 2011 and
show an increase of 250.5% between 1990 and 2011. This increase is the result of different factors for

the different gases.

HFCs, for instance, have increased considerably from 1990 to 2011, from 0.4 to 9.3 Mt in CO >-equivalent.

The main sources of emissions are the consumption of HFC -134a, HFC -125, HFC -32 and HFC -143a
refrigeration and air - conditioning devices, together with the use of HFC -134a in pharmaceutical aerosols.
Increases during this period are due both to the use of these substances as substitutes for gases that
destroy the ozone layer and to the greater use of air conditioners in vehicles.

Emissions of PFCs show a decrease of 41.5% from 1990 to 2011. The level of PFC emissions in 2011 is

1.5 Mt in CO ,-equivalent, and it is due to by product emissions in the production of halocarbons (87%),

the production of primary aluminium (5.6%) and the use of the gases in the production of
semiconductors (7.4%). Although the production of PFCs is equal to zero in | taly from the year 1999
onwards, the upward trend is due to their consumption and use in metal production.

Emissions of SF ¢ are equal to 0.35 Mtin CO  , equivalent in 2011, with an increase of 5.5% as compared

to 1990 levels. In 2011, about 84.9% of SF s emissions derive from the gas contained in electrical
equipments and 15.1% from the gas use in the semiconductors manufacture. From 2005 to 2006,
emissions of SF ¢ have fallen by 12.8%, and between 2006 and 2011 a decrease of 13.4%.

The National Inventory of f luorinated gases has largely improved in terms of sources and gases identified

and a strict cooperation with the relevant industry has been established. Higher methods are applied to

estimate these emissions; nevertheless, uncertainty still regards some ac tivity data which are considered
of strategic economic importance and therefore kept confidential.

Figure 3.7 shows emission trends of F -gases by gas, expressed in CO  ,-equivalent.

in
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