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..Ut potius multis communia corpora rebus
multa putes esse, ut verbis elementa videmus,
quam sine principiis ullam rem existere posse.’

Titi Lucreti Cari - De rerum natura
(1,196-198)

1-

...this points to the conclusion that many elements are common to many things, as letters are to words, rather than to the theory that any-

thing can come into existence without atoms.
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PRESENTATION

For yet another year, | have the pleasure of presenting the new edition of the APAT’s Environmental Data Yearbook,
which, over the years, has proved itself capable of combining scientific accuracy, exhaustiveness and a user-
friendly presentation of information on the environment.

These characteristics have been the hallmarks of the Yearbook from the start.

The authoritativeness of the data sources and processing precision, in fact, are significant guarantees of reliability.
Decisive, in this respect, is also the selection of the most suitable indicators to effectively describe the environ-
ment and its dynamics. The indicators have always managed to provide an accurate and exhaustive picture of the
topics addressed in the Yearbook.

Lastly, the yearbook gives a special focus on the adoption of innovatory environmental reporting techniques, capa-
ble of clearly and concisely communicating the wealth of information made available to the Agency.

In this year’s edition all these aspects have been admirably combined in a technical-scientific work of unquestionable
value.

A work capable of providing a valuable information contribution, not just to policymakers and experts, but also to
those members of the public desiring to further investigate environmental issues and how environmental
resources are employed. All too often, in fact, public opinion is based not on hard fact but on “emotional” fiction,
50 to speak, unsupported by evidence. From this point of view, the Environmental Data Yearbook published by APAT
is a significant tool for spreading correct environmental information.

There are a number of reasons for its success, but they all depend on the effective and efficient management of
the resources that constitute and support the Environment Agency system set up by the regional and autonomous
provincial governments (APAT, ARPA, APPA). Of particular significance, in this respect, are the actions put into place
by the competent bodies, with a view to promoting the sharing of knowledge among all the system stakeholders,
which system has now been extensively tested and has proved its reliability.

| would like to express my sincere appreciation to all those who have made this work possible and thank them for
the excellent job done.

Hon. Altero MATTEOLI
Minister for the Environment and Territory

ENVIRONMENTAL DATA YEARBOOK
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INTRODUCTION TO THE 2004 EDITION
OF THE ENVIRONMENTAL DATA YEARBOOK

The 2004 Environmental Data Yearbook is tangible proof of the regular and organic activity of circulation of environmental
data and information in Italia.

Like past editions, the 2004 Yearbook is the result of a complex process of refinement of data collection tools and reporting
mechanisms, promoted by APAT and implemented with the fundamental collaboration of the regional and autonomous
provincial Environment Agencies, essentially as part of the National Topic Centers (CTN) project, conducted in partnership
with numerous other technical and scientific institutions (the so-called IPRs or Main Reference Institutions).

Compared to the 2003 Yearbook, this year’s edition features a number of improvements both from content and editing point
of view.

The chapter on Agriculture has been broadened to include Forestry issues; the chapter on Environmental Control also includes
environmental monitoring processes; there is a new chapter on Environment and Health; while the chapter dedicated to
Promoting and Spreading an Environmental Culture features an initial set of indicators, which will be further investigated in
the following editions.

It has also been possible to further improve the now familiar DPSIR model, especially with regard to “Impacts” and
“Responses”.

The significantly enhanced communication of metadata (characterization of the indicators) has been achieved through the
reorganization of the information contained in the indicator fact sheet; in particular, by better distinguishing between
“indicator qualification” and “indicator performance”.

In order to fairly present the actual efficacy of each indicator, the item “Limits” has been associated with the item “Aim”.
With regard to the section dedicated to explaining the data supplied it has been deemed preferable to replace the item
“Notes to the tables and figures” with “Comments on the tables and figures”, in order to broaden the observations aimed
at facilitating comprehension of the contents.

Globally, about 230 indicators have been customized and represented, compared to about 180 in the previous edition, many
of which are characterized by both geographical elements and time series.

To mention only a few of the innovations introduced this year, the indicator “Carbon fixed by forests in Italia”, which provides
an estimate of the carbon dioxide fixing capacity of forests and their role in mitigating climate change, and the indicator
relating to specific emissions by the paper industry, which provides useful information on another branch of the
“Manufacturing” sector.

0f course, the previous years’ indicators have been upgraded, when necessary.

With regard to the Yearbook’s formal aspects, a further effort has been made to improve the level of harmonization and
communication effectiveness of the instruments (graphs, tables, theme maps) used to represent the indicators.

In order to address the information requirements of various types of users, and to enhance the overall user-friendliness of
the work, four different versions have been prepared of this year’s edition. The unabridged version (in Italian) containing all

the indicators selected for the 2004 edition, aimed at providing in-depth and detailed information of present environmental
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conditions and future trend, in terms of “driving forces”, “pressures”, “state”, “impacts” and “responses”, according to a
pattern that has now become familiar. Only a limited number of printed copies of this version of the Yearbook will be
produced, which, however, will be available in pdf format.

The hypertext version will be posted at the APAT website, http://www.apat.it.

In consideration of its considerable success in the past years, an abridged version of the Yearbook (in Italian and English)
has also been prepared. This is an abridged version containing a selection of the total 230 indicators. This version is aimed
at providing an accurate and effective overview of the key environmental issues, with an added advantage of easy
consultation.

In selecting the indicators an attempt has been made to privilege, as far as possible, those most easy to understand (even for
non-specialists) and those with a well-defined “objective value”, such as the per capita production of waste or the limits to
climate-change gas emissions to be achieved within a certain timeframe.

About 20,000 copies of the Italian version have been produced, to be widely circulated beginning with the central and local
government bodies and authorities.

The English-language version will be widely circulated internationally, in order to continue the regular communication,
abroad, of the environmental situation of this country, which activity began in 2002 and continued in 2003.

In order to promote the broad circulation and comprehension of the information, a multimedia version of the Yearbook has
been made, which will be posted on the Agency’s website http://www.apat.it, and distributed on about 5,000 DVDs.

Another important innovation this year is the making available of the Agency’s Yearbook Database to outside APAT users.
This tool, which has been implemented to streamline and improve the processing of the data and metadata, will allow users
to search the available indicators and to access, if need be, other information not contained in the final version of the
Yearbook or contained in past editions. A very versatile tool, which will allow the realization of customized abridged versions,
according to users’ needs.

Giorgio CESARI
Directore General of APAT
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CONTRIBUTORS

The Yearbook is one of the activities programmed by the Agency for the protection of the environment and technical services
(APAT) for circulating information and data on the present state of and future trend in the environment.

Like the previous editions, the Yearbook is the result of complex analysis activities by a large number of APAT technical units
directly involved in the environmental reporting process (Departments: State of the Environment and Environmental
Metrology; Marine and Inland Waters Protection; Land Resources and Soil Protection; Nature protection; Nuclear,
Technological and Industrial Risk; Library, Documentation and Information. Interdepartmental services: Environmental
Emergencies; Guidance, Co-ordination and Control of Inspection Activities; Environmental Certification), with the support of
the ARPA/APPA agencies, through the network of National Topic Centers (CTN) and the Main Reference Institutions (IPR)
collaborating in the CTN.

The coordination of the Yearbook design and implementation phases has been edited by the Interdepartmental Service for
Environmental Information (IAM).

Contributions have also been provided by experts, other central government departments and agencies, local government
bodies and authorities, and technical-scientific institutions.

Among the central and local government departments and bodies mention must be made of all the Directorates of the
Ministry of the Environment, the Ministry of Production Activities, the Ministry of Culture, the Ministry of Infrastructures and
Transport, the Ministry of Agriculture and Forestry, the Ministry of Health, law enforcement bodies such as the Environment
Protection Service of the Carabinieri, the Forest Police, the Operator of the National Transmission Network, the Marine
Environment Service of the Harbour Police, the National Fire Brigade, the regional and provincial governments, the PMP, and
the local authorities; the public and private sector technical-scientific institutions include, ICRAM, National Statistics Office,
Higher Health Institute, the River Basin Authorities and River Authorities, the National Research Centre (1A, IRSA, ICT, IMAA,
IIl), ACI, ENEA, ltalian Glaciological Committee, ENEL, European Soil Bureau of the Common EU Research Centre of Ispra,
EUROSTAT, Agecontrol S.p.A., Biobank, Database ITHACA, the National Register of Organizations EMAS, ODYSSEE,
TELEATLAS.

Contributors are specifically detailed in the unabridged version of the 2004 Environmental Data Yearbook.
Thanks are due to all those, single experts or organizations and institutions, who have made it possible to accomplish this
Yearbook and are helping to consolidate initiatives for a more organic and effective circulation of environmental information

in this country.

We apologise for anyone not expressly mentioned in the acknowledgements. A few names may have been left out
considering the enormous amount of data handled.

Lastly, we would be very pleased to receive observations and recommendations from users. This feedback will be used to
produce a continuously improved version of the Yearbook.
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STRUCTURE OF THE YEARBOOK SUMMARY

As in the unabridged version of the Yearbook, the Summary comprises nineteen chapters and an appendix.

In particular, the first five chapters (Agriculture and forestry, Energy, Transport, Tourism and Manufacturing) represent the
core of the work dedicated to the production sectors, naturally examined in terms of their interrelation with the environment
and, in particular, with relation to the driving forces (D) of the environmental pressures, to the direct factors of pressure (P),
and to environmental performance (P).

Chapters 6 to 9 primarily highlight the indicators relating to the principal institutional and non-institutional activities aimed
at preventing, monitoring and remedying any situations of environmental deterioration and which, therefore, basically belong
to the class of responses (R).

Chapter 6 deals with the environmental quality of organizations, undertakings and products.

Chapter 7, considerably improved compared to last year’s edition, contains monitoring and control information, with respect
to reporting on the progress made and any further deterioration of the environment.

Chapter 8, dedicated to promoting and spreading an environmental culture, has also been expediently improved, providing
a selection of indicators that will be further developed and investigated in future editions of the Yearbook.

Chapter 9 is entirely new and is dedicated to the delicate relationship between the environment and health; it primarily
features impact indicators (1), i.. indicators aimed at describing the consequences of a specific pressure.

The last 10 chapters (10-19) give the indicators relating to environmental conditions, described primarily through the present
(qualitative and quantitative) state and future trend of the environmental resources (S), the pressure factors (P) tending to
change this state and the ensuing effects (I) on human beings and the ecosystem. The chapters concern: atmosphere,
biosphere, hydrosphere, geosphere, waste, ionizing radiations, non-ionizing radiations, noise, natural risks, anthropogenic risks.
For each topic area a brief description of the principal environmental issues is given, which are also represented through
certain themes. For each of these themes, a selection of significant indicators has been made from the overall set in the
unabridged Yearbook. In the case of the biosphere, for example, the focus is on 4 key issues: biodiversity, monitoring the
level of threat to animal and plant species; the effects of climate change, through changes to glacier fronts; protected areas,
measuring their extension; wetland areas, measuring the pressures interfering with their conservation; and forests, by
representing the state and trend of forest land, and extent of forest fires.

The indicator selection process, for this Summary, was based on the following criteria:

* high quality and availability of the information;

o availability of well-defined and objective references for a more effective interpretation of the trend; for example, with
respect to the atmosphere, climate-changing gas emissions have been selected, with respect to which targets must be
achieved between 2008 and 2012;

¢ high communication impact, meaning that preference is given to indicators relating to phenomena (global climate) or
issues (water treatment), relating to which public expectations for information are highest.

To represent the indicators, with the aim of providing clear and effective information, graphs and theme maps have been
preferred, and tables added only in a limited number of cases.

The appendix features an overview of the complete set of indicators detailed in the unabridged version of the Yearbook.
In particular, the overview is arranged according to topic areas and themes. Each theme comprises the relevant indicators
and characteristic information, such as name, position in the DPSIR diagram, aim, quality of information, spatial and
temporal coverage, and Chernoff icon for State and trend. The indicators selected for the Summary are bold-faced.
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STRUCTURE OF THE YEARBOOK SUMMARY

The DPSIR framework, developed by the EEA (European Environment Agency) and based on an earlier framework (PSR) by
the OECD (Organization for Economic Cooperation and Development), has been adopted by APAT to build the environmental
fact-finding system. As shown in the figure below, the DPSIR framework organizes environmental data and information
according to 5 categories linked by specific case-based relations.

DPSIR MODEL

Driving Forces @, Responses
Primary causes e laws
e agriculture e plans
e manufacturing erules

e transport

e etc.

Pressures \ Impacts
e atmospheric emissions e on health
« waste production @ * on ecosystems
e industrial discharges in e etc.
water State and trend
* etc. « air quality
e water quality
e soil quality
e hiodiversity
e etc.

The state, that is the set of physical, chemical and biological qualities of the environmental resources (air, water, soils, etc.),
is altered by the pressures, which comprise everything and anything that tends to deteriorate the environment (air
emissions, waste production, industrial discharges, etc.), most of which are caused by human activities (called driving
forces), such as industry, agriculture, transport, but which can also be caused by natural phenomena. These alterations
produce effects (impacts) on the health of human beings and animals and on the ecosystems, economic damage, etc.. The
impacts may be addressed and contrasted by means of responses, such as laws and regulations, action plans, aimed at
acting on all the other categories.

The quality of information may be determined based on the elements as follows:

* Relevance: compliance of the indicator with the information demand relating to environmental issues.

e Accuracy: this can be given by elements, such as data comparability, reliability of information sources, indicator
coverage, data validation.

o Comparability in time: completeness of the timeseries, consistency of the methodology in time.

*  Comparability in space: number of regions represented, use or the same or similar methodologies, reliability within the
region itself.

ENVIRONMENTAL DATA YEARBOOK



Each component (relevance, accuracy, comparability in time and comparability in space) is given a grade from 1t0o 3 (1 =
no problem, 3 = maximum reservations).

The result of the sum with equal weight of the grades given to relevance, accuracy, comparability in time and space, defines
the quality of information, according to the ranking table below:

Definition quality of information

* %k %k HIGH Between 4 and 6
* * MEDIUM Between 7 and 9
* Low Between 10 and 12

The grading process is not yet definitive, wherefore the quality levels must be considered experimental.

With regard to the determination of current State and trend, two cases have been taken into account:

a) availability of benchmark targets set out in regulations and programmes, relating, for example, to GHG emissions,
proportion of separate waste collection, or per capita waste production;

b) no available benchmark targets.

In case (a) the following grading rules apply:

@ the targets will reasonably be achieved

@ the indicator subject-matter is moving in the right direction, but the targets will hardly be achieved within
the established timeframe

@ alother cases

In case (b), a judgement is expressed based on personal experience, on the knowledge of the subject-matter, and on
equivalent benchmarks (targets) drawn from literature or by consulting experts:

@ decidedly favourable trend: positive for state and response indicators; negative derivative for driving
force, pressure and impact indicators

@ unfavourable trend: negative for state and response indicators; positive derivative for driving force,
pressure and impact indicators

all other cases

®
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1. AGRICULTURE AND FORESTRY

INTRODUCTION

In Italia, agriculture and forestry, besides representing an important source of food, fibres and timber, and allowing the
economic diversification of rural communities - providing @ much higher contribution than portrayed by the national
accounts - also constitute a key component of land use and natural resources management. Covering over 20 million ha,
about two-thirds of the country’s area, farmland and forests provide important habitats for thousands of species and a
variety of environmental and cultural services and goods; in many cases they also provide opportunities for depollution and
environmental rehabilitation, as well as options for combating the greenhouse effect (through the production of renewable
energy capable of replacing fossil fuels, and by fixing carbon emitted by other sources).

On the other hand, from an environmental viewpoint, forestry and, above all, agriculture are often accused - especially where
they are most intensive, concentrated and highly specialized - of being responsible for water pollution, soil erosion and soil
pollution, the accumulation of greenhouse gases (GHGs) in the atmosphere, the destruction of natural habitats and biological
diversity, the simplification of the landscape and for the poor condition of animal and livestock welfare.

This is why, for several decades now, rural development policies have been shifting the focus of agriculture and forestry: from
the simple increase of productivity to the capacity to integrate productivity and the protection of natural areas and resources,
by reducing the use of fertilizers and pesticides and developing ecologically sustainable farming and forestry techniques.
Four indicators are given here to describe the relationships between agriculture and the environment. One of these combines (in
the form of aggregate indices) several of the indicators discussed in greater detail in the unabridged version of the Yearbook.

DISTRIBUTION OF FERTILIZERS IN FARMING (INCLUDING SOIL IMPROVERS AND

CONDITIONERS)
INDICATOR - D02.002
- In 2003, over 5.2 Mt of fertilizers
were used for farming purposes,
up by 3.4% compared to the
E0 previous year, Of these, 3.5 Mt
(] were mineral fertilizers, almost
60 - — half of which were nitrates. To
% these we must add about 0.3 Mt
40 » of organic fertilizers, 0.4 Mt of
organic-mineral fertilizers and 1
" | | Mt of soil improvers. The
breakdown by region shows
that, in 2003, Lombardia
0 1999 2000 2001 2002 2003 (796,065 tonnes) and Veneto
M Nitrogen OPhosphorous pentoxide OPotash DOrganic substance (778,782 tonnes) topped the
Source: ISTAT data processed by APAT/CTN_TES rankings of fertilizer use.
Figure 1.1: Types of fertilizers used per hectare of available cropland Figure 1.1 shows the trend, over

the years, in the quantities of the
main types of chemical fertilizers marketed for farming purposes, namely nitrate, phosphate and potassium compounds,
expressed as units of N, P,0s, K20 per ha of cropland available for fertilization. The total area is given by the sum of arable
land (excluding fallow land), woodland for agricultural use (excluding chestnut orchards), permanent fodder areas (excluding
pastures), and family vegetable gardens. In 2003, an average of 270.7 kg of nutritional substances per ha of cropland
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“ 1. AGRICULTURE AND FORESTRY

available for fertilization were used, up by 12.3 kg compared to the previous year. This rise was due primarily to the increased
use of organic substances and meso-elements, but also concerned nitrogen-based compounds (approx. 93.0 kg/ha),
phosphorous pentoxide (46.6 kg/ha) and potash (34.6 kg/ha). With regards to regional distribution, the use of nutritional
substances is greater in the North, where it is generally over double the figures surveyed in the southern regions; furthermore,
the use of organic substances in the South is less than a quarter of that used in the North. Friuli Venezia Giulia is the region
that features the highest use of fertilizers per hectare of land (203 kg/ha of N, 104 kg/ha of P20s and 122 kg/ha of K»0).

FARMS IMPLEMENTING ECOLOGICALLY FRIENDLY AND ORGANIC FARMING
TECHNIQUES
INDICATOR - D02.006

Figure 1.2 shows that, in Italia,
organic farming has undergone
a slight drop in the last two 50,000
years, after over a decade of
continuous growth peaking in
2001 (with over 1,238 thousand ]
hectares of Utilized Agricultural | °
Areas (UAA) and 56,440 farms): 20,000
in 2003, the area used for
organic farming, and the
conversion of UAA for organic 0 b= == 2 0
farming purposes, dropped tO 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

1,052 million hectares, while Iy - -0
th number of farms dropped to | S1CEAGEA and ISTAT data procsse by NEA

48,475. This is the result of a  Figure 1.2: Development of the number of controlled farms and Utilized Agricultural
widespread move away from Areaaccording to the organic farming method — Council Regulation (EEC) No 2092/91
organic farming in many

southern regions (primarily Puglia, Calabria, Sicilia and Sardegna), due to delays by the regional governments concerned
in implementing the EC Council Regulation No. 1257/1999. However, despite these setbacks, organic farming in Italia is
now consolidated and mature.

60,000 1,400
1,200
1,000

800 81
S

600 =

40,000

1,000

30,000

n

400

10,000 200

ECO-EFFICIENCY IN AGRICULTURE
INDICATOR - D02.007

GHG emissions in agriculture (methane and nitrogen oxides, primarily due to livestock breeding and rice growing) account
for less than 10% of the domestic total, a trend that has remained practically unchanged over the years.

Among the substances contributing to acidification, the only significant one for the agricultural sector is the production
of ammonia, accounting for between 20% and 30% of total national acid emissions; in this case too the trend has
remained practically unchanged.

Non-methane volatile organic compounds (NMVOC) and nitrogen oxides are classed among the precursors of tropospheric
ozone. The contribution of agriculture to the total production of these gases is very small (accounting for less than 0.5%)
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130 and there seems to have been a
/\ gradual downward trend until
120 2001, with a slight increase in
s //// o~ 2002,
I 110 e Energy ~ consumption  in
s . .
g ég — agriculture featured a variable
o .
g 100 —— trend pattern in the last decade.
v\/\/ After a considerable rise at the
90 beginning of the 90s, energy
consumption stabilized until
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 199.9,.and then started rising
n again in the last two years.
——Value added to basic agricultural prices —»—GHG emissions
Energy use —=— Emissions of acidifying substances
——Emission of tropospheric ozone precursors
Source: ISTAT data processed by APAT/CTN_TES/CTN_ACE

Figure 1.3: Eco-efficiency in agriculture, value added to basic agricultural prices
and pollutant emissions

WO0O0D AND NON-WOOD FOREST PRODUCTS
INDICATOR - D02.019

7,000 20

After a rather long downward 6,000
trend from the mid-70s, timber 05

. ) 5,000 ’
consumption started to rise S
again and picked up speed in the 24,000

* 102

last degade. .Recently., the 000
consumption of timber, primarily
for energy production purposes, 2,000 05
has increased considerably and 1,000
accounts for 58% of total timber 0
production. As regards non- 1970 1975 1980 1985 1990 1995 2000
WOOd_ . forest products, | Timber 0Wood for fuel ~=-Exploration rate
urbanization  and e o oo 16TAT data processed by APAT/CTN_NEB

disappearance of many local
traditions have contributed to a
drop in consumption. In the last
few years, however, there has been a noticeable increase of demand for certain products, which may be considered
recreational rather than commercial goods.

The drop in the exploitation rate (the ratio of timber felled to forest area) may be interpreted as a drop in the pressure on
forest ecosystems. However, a rise in production - if appropriately carried out - might also mean a reverse trend in the
abandonment of forests and their improved management, with positive effects on their preservation. Another positive aspect
relates to the average felled areas, which figure may be drawn from the ISTAT data and which means that timber-felling
activities are having a progressively lower impact on the environmental conditions.

Figure 1.4: Trend in timber, wood for fuel and exploitation rate
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The proposed set of indicators has been drawn from the “Energy and Environment in the European Union” report by the
European Environment Agency (EEA), aimed at providing policy makers with the necessary information for assessing how
far the environmental and energy policies have been integrated, thus furthering the process started at the Cardiff European
Council of 1998.

The Agency’s approach is based on the Energy and Environment Reporting Mechanism (EERM) launched in 1998 by the joint
Energy-Environment Council. With regards to Italia, the recently surveyed set of indicators highlight, (i) the confirmation of
several structural characteristics of the national energy system, characterized by above-average performance, at European
level, in terms of energy intensity and the ratio of final to total energy consumption, and (ii) a series of changes under way
in energy supplies, such as the increased use of natural gas, compared to oil products, the increase of renewable energy
and cogeneration, and, from 2001, a rise in solid fuel consumption. This performance has been affected by both the
international fuel market trend and regulatory developments, with the liberalization of the energy markets and the
introduction of new kinds of incentives for the production of electricity from renewable energy sources, each electricity
producer being required to produce a minimum amount of electricity by means of these sources. With regards to final energy
consumption, between 2002 and 2003 there was a considerable increase in the services sector and by households, due to
essentially climatic factors. Even though some of the abovementioned trend entail a reduction in national emissions of
greenhouse gases, they are nevertheless probably insufficient to allow Italia to comply with its reduction targets under both
the Kyoto Protocol and the European Burden Sharing Agreement, without resorting to the carbon absorption by forests and
land use and the international cooperation mechanisms introduced by the Protocol. On the contrary, the sulphur dioxide and
nitrogen oxide emission trend pose less of a problem, with respect to compliance with the emission reduction commitments
under the international Protocols on cross-border pollution.

GREENHOUSE GAS EMISSIONS IN TOTAL AND FROM ENERGY-RELATED PROCESSES
INDICATOR - D03.009

This indicator concerns GHG

125 emissions into the atmosphere
120 affecting climate balances. The
115 Kyoto Protocol takes account of
110 anthropic emissions of six gases:
8 105 carbon dioxide (CO,), methane
U (CHg), nitrous oxide (N»0),
g W hydrofluorocarbons ~ (HFCs),
% & perfluorocarbons  (PFCs) and
90 sulphur  hexafluoride  (SFg).
85 Carbon dioxide is produced
80 primarily by burning fossil fuels
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 (energy  production  plants,
——GDP - Total energy consumption GHG emissions transport), but also by certain

—— Emissions per GDP unit ~ ——Emissions per energy consumption unit

industrial  processes  and
deforestation. Methane
Figure 2.1: Economic and energy-related indicators and GHG emissions emissions are due to agriculture,

Source: APAT
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livestock breeding, waste disposal and the use of fossil fuels. Nitrogen oxide is produced by agriculture and by industrial
processes. The so-called F-gases (HFCs, PFCs, SFg), control of which is not provided for under the Montreal Protocol, come
primarily from industrial processes (e.g., refrigeration systems) and are not energy related.

Energy-related GHG emissions have increased constantly from 1995 (+9.7% in 2002, compared to 1990); based on this
trend, Italia will probably be unable to comply with its reduction targets under both the Kyoto Protocol and European Burden
Sharing Agreement, without resorting to carbon absorption by forests and land use and the international cooperation
mechanisms set out in the Protocol. In 2002, energy-related processes produced 94.5% of carbon dioxide emissions, 19.9%
of methane emissions and 24.6% of nitrous oxide emissions, while they did not contribute to F-gas emissions; 83.1% of
overall GHG emissions, however, are energy related.

RATIO OF FINAL TO TOTAL ENERGY CONSUMPTION
INDICATOR - D03.015

The ratio of final to total energy
consumption in Italia, which is
7 A higher thgn the .EU average, has

/\/\\/\/\/ grown slightly in recent years;
70 enhanced efficiency in the
conversion of primary energy
sources, due, for example, to the

74

68

%

66 . increased overall production of
W . .

_— electricity by cogeneration

64 plants (from 1999), in fact, is set

off by the growing weight of
secondary energy  sources
(electricity, oil derivatives) in
final energy consumption.

62

60
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—— European Union —— ltaly

Source: ODYSSEE data processed by ENEA

Figure 2.2: Ratio of final to total energy consumption

TOTAL ENERGY CONSUMPTION BY PRIMARY SOURCES
INDICATOR - D03.019

The market share of natural gas, with respect to total energy consumption, rose from 23.9% in 1990 to 32.9% in 2003,
that of oil products dropped from 56.6% to 46.8%, while primary electricity (imports + production from renewable sources)
rose from 9.8% to 10.7%. The share of solid fuels, which had dropped from 9.7% in 1990 to 7.2% in 1993 and 7.4% in
1996, has increased again to 9.6% in 2003.

For many years, Italia’s energy supply structure was characterized by the prevailing role of oil products, besides one of the
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lowest energy self-sufficiency
levels among  developed
countries. This picture, however,
is now partially changing, with
the gradual contribution of
natural gas and renewable
energy sources and, in more
recent years, of coal. Overall, the
outlook is rather positive, in
terms of both diversification of
supply and the reduction of GHG
emissions,  although  the
liberalization of the energy
market is increasing the use of
more polluting and high carbon
content fuels (such as coal).
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3. TRANSPORT

INTRODUCTION

The transport sector is fundamental for social and economic development, but its “non-sustainable” development
comes with a significant price tag for society, in terms of its impact on the environment and health.

At present, the two main trend in the transport sector, i.e. the growth of the demand for mobility and the increase of
road transport, entail a series of direct and indirect impacts on the environment, such as the consumption of energy
resources from non-renewable sources, global warming, air, noise, water and soil pollution, land consumption and
fragmentation, visual intrusion, and damage to the historical and artistic heritage. The improvements achieved in the
reduction of the environmental impact of vehicles and infrastructures are currently counterbalanced by the enormous
growth in transport demand. The present situation, therefore, shows improvements with regard to the overall emissions
of several harmful substances (sulphur and nitrogen oxides, benzene and particulate) and waste recycling, while energy
consumption, GHGs, noise and the impact on the land as a whole are on the rise.

Increased transport volumes is the result of a complex combination of economic, social, demographical, land-related
and technological factors, such as higher incomes, technological development, internationalization and the removal of
barriers to international trade, falling transport costs, the perception of these costs, changes in production and
consumption patterns, increased leisure time, changing lifestyles, urban sprawl, the growth of the third-sector economy
and the new organization of production processes, the limited coordination of decisions relating to transport and urban
development.

The decoupling of transport demand from economic growth, and the stabilization of the modal split to the levels of 1998
by 2010, are important objectives of the new Common Transport Policy and of the European Strategy for Sustainable
Development. However, in recent years mobility in Italia has featured a constant rise of both passenger and freight
transport demand, at an often higher rate than the GDP growth rate. In the period between 1990 and 2002, passenger
transport demand rose from 728 to 948 bn passengers*km, up by 30%. This demand has been increasingly satisfied
by private transport, which now accounts for 83% of it. In the same period, freight transport demand also rose sharply
(+21.4%), from 215 to 262 bn tonnes*km. In this edition of the Yearbook freight transport demand has been estimated
according to the Eurostat method; therefore, care should be taken in making comparisons, given the lack of uniformity
of the data in the period in question. Due to the fragmentation of the physical flows, the development of logistical
services along third-sector lines, and the increased demand for service quality, freight transport demand is also met
primarily by road transport, which accounts for 74% of total domestic and international freight traffic.

The energy efficiency of road passenger transport has improved slightly over the last twenty years, entailing a reduction
of the average specific emissions of carbon dioxide; the voluntary agreements entered into with the car industry, with
a view to cutting these emissions in new cars, is gradually achieving its goal, although further efforts are needed.
However, the technological improvements in fuel efficiency have been largely counterbalanced by the growth of traffic
and by low vehicle occupancy rates; the technological measures alone are inadequate to stabilize or reduce global
emissions of carbon dioxide by road transport. With regard to freight transport, there have been no improvements in
fuel efficiency, partially due to the low load factor; trucks consume much more energy per tonne/km, compared to rail
or maritime transport. The energy efficiency of rail transport has remained stable in recent years, although railways are
the most efficient means of transport while, despite the improvements in the 80s, air transport is the less efficient and
the most polluting, in terms of specific emissions, and maritime and rail transport are the less polluting, especially over
short distances. Specific emissions of nitrogen oxides for all modes of transport, except air transport, have dropped
considerably in the last twenty years, primarily because of technological and fuel improvements; this trend is set to
continue in the future.

The spread of low environmental impact fuels in Italia, such as natural gas, LPG and biodiesel, is noteworthy, if
compared to other European countries, but still greatly insufficient to counterbalance the increase of emissions. Harmful
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emissions in this sector are largely related to the manner of combustion of the energy sources. The use of appropriate
technologies can considerably cut emissions, although there have been contrasting trend in recent years: emissions
feature an upward trend due to the growth of the vehicle fleet and the length of journeys, but they are also dropping as
the fleet is gradually renewed. In particular, nitrogen oxides and volatile organic compounds feature significant rates of

reduction in the period after 1995.

EMISSIONS OF THE MAIN AIR POLLUTANTS
(NOx, NMVOC, PM+o, LEAD AND BENZENE)
INDICATOR - D03.003
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Note: the regional breakdown is estimated, in first approximation, according to the methodology set out in
the EMEP-CORINAIR guidelines; the estimated emissions are based on a national average fleet

Figure 3.1: Nitrogen oxide emissions by region and type of vehicle (2002)
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The indicator takes into account
emissions of nitrogen oxides
(NOx), non-methane volatile
organic compounds (NMVOQCs),
particulate (PM10), lead (Pb) and
benzene (CgHe). Nitrogen oxides
play a key role in the formation
of photochemical smog and the
acidification of the soil and
water; furthermore, acid rain
damages  buildings  and
monuments. They are produced
primarily in connection with
high-temperature combustion,
such as takes place in motor car
engines. NMVOCs are the
precursors of photochemical
smog and contribute to the
formation of ozone. Particulate
is, currently, the pollutant that
most heavily affects human
health in towns and cities.
Benzene is a carcinogenic
substance present in traces in
petrol and is currently produced
primarily by exhaust gases of
motor vehicles.

Nitrogen oxide emissions and
non-methane volatile organic
compound emissions recently
feature  contrasting trend:
emissions are up due to the
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Source: APAT

Note: the regional breakdown is estimated, in first approximation, according to the methodology set out
in the EMEP-CORINAIR guidelines; the estimated emissions are based on a national average fleet

Figure 3.2: Non-Methane Volatile Organic Compound emissions by region and

type of vehicle (2002)

gensets, chainsaws). With regard
to the other harmful compounds,
particulate  emissions, the
principal source of which are
heavy trucks, are slightly
dropping, while  benzene
emissions  have  dropped
considerably, due to the reduction
of the percentage of this
substance in petrol.

The downward emission trend of
lead, of course, is due to the
phasing out of leaded petrol.

increase of the vehicle fleet and
the milage travelled, yet they are
also down because of the
renewal of the fleet itself. In
particular, nitrogen oxide, non-
methane  volatile  organic
compounds and  benzene
emissions have all dropped
noticeably in the period after
1995, primarily due to the
renewal of the vehicle fleet. The
emissions of these compounds
are related to the manner of
combustion of the energy
sources and they may be
considerably reduced by using
the appropriate technology.

Two-stroke engines produce a
large amount of NMVOCs, hence
the relevance of mopeds (about
37% in 2002), with regards to
passenger transport and “other
sectors”, compared to the total;
the latter category also includes,
in particular, boat engines and
other small motors used for
various purposes (gardening,
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Figure 3.3: Nitrogen oxide emission trend
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Figure 3.4: NMVOC emission trend

GHG EMISSIONS FROM THE TRANSPORT SECTOR BY TRANSPORT MODE

INDICATOR - D03.002

MtCO, eq

1990 1995 2000 2001
© Passengers © Freight mOthers (boats, etc.)

Source: MIT data processed by APAT
Legend: In transport demand statistics the carried passengers do not include the category “others”.

Figure 3.5: Carbon dioxide emissions by type of transport

The transport sector depends
almost entirely on the
consumption of oil products and
accounts for 1/3 of all emissions
into the atmosphere of climate-
changing substances, at national
level. Overall emissions are on
the rise and the enhanced
efficiency of vehicles is unable to
compensate the increased
activity and average capacity of
motor  vehicles (see the
Transport  energy  efficiency
indicator). The rising emissions
of GHGs produced by the
transport sector, especially those
produced by road and air
transport, are jeopardizing the

achievement of the Italia’s Kyoto Protocol targets. The increased use of low-carbon fuels (such as LPG, natural gas and

biodiesel) may bring some benefits, but they are still insufficiently widespread.

The national emissions of GHGs by transport increased by 23.9% between 1990 and 2002; carbon dioxide accounts for
96% of GHG emission from transport. Carbon dioxide emissions are directly related to energy consumption, while
methane and nitrous oxide emissions also depend on the technology used. Methane emissions are related to non-
methane volatile organic compound emissions. On the contrary, nitrous oxide emissions are present in small quantities
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as the by-products of
combustion and, to a larger
extent, as the by-products of
catalytic exhausts; given the
increase of motor vehicles fitted
with catalytic exhausts, they too
are increasing. The importance
of  passenger  transport
accounts for over two-thirds of
the total and road traffic, in
particular, accounts for 95% of
the total.
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Note: the regional breakdown is estimated, in first approximation, according to the methodology set out in

the EMEP-CORINAIR guidelines; the estimated emissions are based on a national average fleet
Figure 3.6 Carbon dioxide emissions by region and type of vehicle (2002)

FREIGHT AND PASSENGER TRANSPORT DEMAND AND INTENSITY
INDICATOR - D03.010 and D03.004

With regard to freight transport, the transport intensity by income unit and per capita has increased in recent years. The growth
of freight transport is still heavily coupled with economic growth. The growth and structure of production and consumption
processes determines an increase of freight transport, which is increasingly by road; this, in fact, absorbs 67.6% of freight
transport demand, considering only traffic over distances in excess of 50 km. In 2002, the percentage of domestic freight
transport by rail (excluding oil pipelines) was merely 11.6%, while coastal trading was 15.9%.

The ratio of freight mobility to income featured an upward trend until 1995, after which it started fluctuating. On the contrary,
the figure relating to vehicles/km shows a constant growth of vehicle mobility. In this edition of the Yearbook reference is
made to the overall freight transport demand, according to Eurostat; in particular, all domestic transport carried out with
trucks featuring a useful carrying capacity in excess of 3.5 tonnes (excluding distribution alone) and international road
transport have been taken into account, in respect of the percentage of domestic transport carried out by the national
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carriers.

In the last few decades,
passenger transport demand too
has grown constantly, at a rate
that was often higher than the
GDP growth rate. In the period in
question the intensity of
transport by income unit and per
capita featured an upward trend
until 1995, after which it
dropped slightly. The same
figure, measured as
vehicles/total km, instead,
features a constantly increasing
trend, also due to the increasing
use of motorcycles and mopeds.
In the 1992-2002 period
passenger transport demand
rose by 41% (almost doubling ]
compared to 1985), up from 728 1985 1990 1995 2000 2001 2002

t0 947 bn passengers*km, based
on the data reported inthe Conto I Total intensity (103 v-km tot/ capite) [ Motor-car intensity (103 v-km/ capite)
mmm (oods vehicle intensity (10/3 v-km/ capite) Tonne-km intensity, >3.5t
——— Passengers intensity (p-km tot/ 1000 Euro'95) (t-km tot/ 1000 Euro'95)

Source: MIT and ISTAT data processed by APAT

Figure 3.7: Mileage travelled and intensity: total values and by mode of transport

thousands of vehicles*km/per capita

t/km and p*km/euro

Nazionale dei Trasporti (CNT);
this demand was met primarily
by private transport, which now
accounts for 83.3% of the total.
Data reported in the CNT feature the stabilization of demand in the last three years; however, it is deemed that this figure
is primarily the result of variations in the statistical surveys, therefore, in order to ensure the uniformity between the time
series of the GDP and the estimates of carried passengers, it has proved necessary to re-calculate the estimates of the
number of passengers*km transported by motor cars based on the vehicle journey estimates and using constant occupancy
factors (as supplied by ISTAT). Based on the analysis of the data, it is evident the constant growth of the number of
passengers carried, due to a complex combination of economic, social, demographical, land-related and technological
factors, such as higher incomes, technological development, internationalization and the removal of barriers to international
trade, falling transport costs, the perception of these costs, changes in production and consumption patterns, increased
leisure time, changing lifestyles, urban sprawl, the growth of the third-sector economy and the new organization of
production processes, the limited coordination of decisions relating to transport and urban development. In the 1990-2002
period rail transport rose by 22% and bus transport by 16%, while air transport was the transport mode that rose fastest
(+134%).
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INTRODUCTION

The relationship between tourism and the environment is a rather complex one, because they tend to mutually affect each
other along social, historical and cultural lines. The environment is a key component of tourism supply and this is why the
tourism industry is increasingly concerned with safeguarding its quality.

Overall, 2003 was a bad year for the tourism industry, especially at European level, with signs of recovery in 2004.

In Italia, in 2003, the general tourist flow (as recorded by accommodation facilities) featured a slight increase in terms of
the number of arrivals (0.8%), while the number of overnight stays dropped slightly (-0.2%).

This slowdown was due to the negative trend of visitors from abroad, which contrasted the growth of domestic tourism.
Social, demographical and cultural changes are setting in, as reflected in the different manner of viewing the tourism
experience; tourists are increasingly in search of a quality experience and tend to prefer spending their holidays in natural
beauty spots or locations with a cultural heritage, besides non-traditional forms of holidaymaking.

Over the years, however, the seasonal character of tourism has been maintained, alongside the use of the motor car as the
preferred means of transport when going on holiday. These factors, accompanied by a high tourist concentration in certain
areas and growing urbanization, may alter or even destroy the environmental resources on which tourism depends, but on
the other hand the development of tourism can also help preserve and protect the environment, thanks to the flow of
financial resources that comes with it.

The following indicators can give an overview of the driving forces of the tourism sector: tourism intensity and tourist flows
by mode of transport.

TOURISM INTENSITY
INDICATOR - D01.003

Between 2002 and 2003,

L tourist intensity rose slightly -
5D in terms of arrivals and number
15 i of beds