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The use of biomass for energy
production is one of the main
points of the national strategy

for the reduction of greenhouse gas
emissions and, in particular, carbon
dioxide emissions. As it is known, the
absorption of atmospheric carbon by
the photosynthetic process genera-
ting biomass and the emission of car-
bon dioxide from burning biomass are
in equilibrium, so that biomass can be
considered an environmentally-
friendly renewable energy source.

Using biomass for energy and indu-
strial purposes is important not only
for mitigating the greenhouse gas ef-
fects, but also for diversifying resour-
ces and reducing energy dependency
in Italy, through the valorization of lo-
cal resources. Furthermore, beyond
the need of saving fossil energy and
reducing polluting emission, the use
of biomass is important because it is
strictly linked to another important
national objective: the land protec-
tion, with particular emphasis on cor-
rect soil management and, above all,
on the reclamation of marginal lands
for productive uses. Energy crops, for
example, can offer a significant con-
tribution to the battle against envi-
ronmental decay and hydro-geologi-
cal instability of soils. 

Not less important is the social
objective within the biomass stra-
tegy, aimed at creating new opportu-
nities for socially useful activities th-
rough, for example, forest maintenan-
ce. The latter is an important activity,
which must be organized in a more
standardized manner. Where it has
been initiated, optimal results have
been achieved, especially in regards
the involvement of young people,
both in the formation phase and
working practice.

The valorization of biomass comes
not only through the direct produc-
tion of bioenergy (thermal and/or
electric), but also through the pro-
duction of biomaterials and biofuels.
In order to define efficient programs
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and projects, it is indispensable to
know the effective state of a market
that, despite its expansion, is still lit-
tle known, and to remove the obsta-
cles hindering the development of the
biomass use. To that end, and above
all for the optimal attainment of the
aforementioned national objectives,
the Ministry of the Environment and
Territory has entrusted ITABIA-Italian
Biomass Association to publish a re-
port on the state of biomass destined
for the production of energy. This re-
port, presented as an abbreviated
and preliminary document at the Na-
tional Biomass Day – during the 2nd
World Conference and Technology
Exhibition on Biomass for Energy, In-
dustry and Climate Protection, held in
Rome from May 10-14, 2004 – is pu-
blished here in its complete and com-
prehensive form. 

The report, divided into six sections,
illustrates the main problems, the po-
tential, the market aspects and the
prospects of the biomass sector that
could, with specific interventions,
take on a strategic role in the imple-
mentation of sustainable develop-
ment in our country.

The bulk of data and information, in-
cluded in the document, will also be
fundamental in implementing the re-
cent Legislative Decree 387/2003
(“Implementation of EU Directive
2001/77/CE for the promotion of elec-
tricity produced from renewable
energy sources in the internal electri-
city market”), which indicates speci-
fic provisions for the valorization of
energy from biomass and biogas. Of
course, the implementation of this
decree, and, more generally, the full
and correct valorization of biomass
on our territory will produce the best
results if all the actors involved in the
process – on the national, regional
and local level – work synergetically
to face the problems of biomass de-
ployment in Italy in its various envi-
ronmental,  economic and social
aspects. Beyond the institutional le-

vel, it is also fundamental to involve
specific sectorial associations (e.g.,
ITABIA) as well as research institutes
[e.g., the new Biomass Research Cen-
ter (CRB)], recently promoted and
established by our Ministry. It will al-
so be our Ministry’s task to ensure
that the actions proposed by the va-
rious actors involved are coherent
and functional with the national
objectives.

The Ministry of the Environment
and Territory, with the promotion of
this report, aims to further contribute
to the awareness of  the sector,
knowing that there is still much work
to be done in reaching the objectives
of the White Paper on Renewable
Energy Sources approved by CIPE in
1999, and certain that, if planned
well, the actions for the sustainable
development of biomass in Italy will
bring very reassuring results. 

Corrado Clini
General Director

Ministry of the Environment 
and Territory

1



■ GENERAL DEFINITIONS
■ THE RELATIONSHIP BETWEEN BIOMASS AND THE LAND 
■ BIOMASS, ENERGY AND THE GREENHOUSE EFFECT
■ THE DEVELOPMENT PROSPECTS FOR THE USE OF BIOMASS FOR ENERGY 
■ THE EVOLUTION OF LEGISLATION IN THE EUROPEAN UNION
■ THE EVOLUTION OF ITALIAN LEGISLATION 
■ TECHNICAL REGULATIONS 

1.1) GENERAL DEFINITIONS

The term “biomass” appeared in
Italy in the late 1970s, when the
first energy crisis and emerging

environmental concerns reawakened
interest in renewable and inexhausti-
ble sources of energy (solar, wind,
etc.), a context into which biomass
was inser ted also due to events
taking place in other countries.

In scientific terms, the word bio-
mass includes every type of material
of biological origin connected to car-
bon chemistry. In other words, it re-
fers to every substance derived di-
rectly or  indirectly from photo-
synthesis.

In order to consider biomass as a
renewable resource it is necessary
to exclude all types of fossilized bio-
mass and related derivatives - such
as fossil oil - since the replacement
times of the latter (millions of years)
go beyond any kind of programming
or prospective plan. 

Related to the term biomass, and al-
so now commonly used in the field of
renewable energies, are the terms
biofuel, which generally signifies
“every kind of organic compound that
differs from oil, natural gas and car-
bon or their derivatives that can be
used as a fuel,” and bioenergy, which
represents the production of energy
resulting from the use of biomass.

There are numerous definitions of
“biomass,” at times incomplete, at ti-
mes contradictory. Just one glance
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at the dozens of “official” definitions
is enough to understand the com-
plexity of the sector, its versatility,
and its connection to numerous
other environmental and production
areas, including agriculture, forests,
air, the land, and so forth. Even con-
cepts that are self-evident with other
renewable energy sources - inclu-
ding the availability and free renewa-
bility of the primary source, the sim-
plicity of use and the absence of
emissions in the final use - are not so
with biomass. 

The difficulty in defining biomass in
an unequivocal and clear manner al-
so arises from the fact that the sy-
stem includes a series of subsy-
stems, from the raw material to its fi-
nal use, which are in turn composed
of numerous typologies. In fact, seve-
ral hundred different types of raw ma-
terials are considered: from wood to
zootechnical effluents. We must re-
member that it is not correct to speak
only of “living” biomass, as that would
exclude, for example, the necromass
that makes up timber. Furthermore,
there are numerous conversion tech-
nologies: from direct combustion to
enzymatic hydrolysis; as well as di-
verse final uses: from space heating
to transportation (Attachment 1). 

Recently, certain European directi-
ves, adopted by our legislation as
well, define biomass as: “the biode-
gradable part of the products, waste
and residues that come from agricul-
ture (including plant and animal sub-

stances), silviculture and connected
industries, as well as the biodegrada-
ble part of industrial and urban wa-
ste.”

It must be noted that a specific time
frame is not associated with the term
“biodegradable,” thereby omitting the
indispensable parameter of the “pe-
riod of time necessary for (chemical
or biological) degradation” that defi-
nes as “sustainable” the use of the
materials in question.

Even though in many ways it is still
incomplete, this definition of biomass
is broad enough to also include a lar-
ge part of waste products that can be
used as energy sources, as long as
the Member States respect the imple-
mented community legislation on wa-
ste management.

In fact, a leading role among energy
resources, at least from a quantitati-
ve point of view, must certainly be gi-
ven to those potentially available
from waste and, in particular, from
municipal solid waste (MSW).

Even the exact definition of waste
(like that of biomass) has been, and
still is, the subject of great debate,
especially within Italian legislation.
Even more debatable is renewability
that, in principle, cannot be entirely
associated with the substances pre-
sent in waste products.

More specifically then, all untreated
plant material deriving from agricultu-
ral and forest activity (“virgin” bio-
mass) must certainly be excluded
from the category of “waste” that, be-
sides not having a considerable im-
pact on the environment, wholly pre-
serves the characteristics of renewa-
bility (Attachment 2).

Finally, the implementation of the
concept of sustainable development
through the production of bioenergy,
biomaterials and biofertilization pas-
ses through the definition and appli-
cation of rigorous methodological
approach. For a general methodolo-
gical outline, see Attachment 3. 
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1.2) THE RELATIONSHIP
BETWEEN BIOMASS 
AND THE LAND

Biomass as a renewable energy
source can be produced within
two systems: that in which resi-

dual raw plant matter is recovered as
residues (forest maintenance, agricul-
tural residues, the wood industry and
the agro-feeding industry), and that in
which the raw plant matter must be
cultivated before it is harvested, tran-
sformed and used. In any case, the uti-
lization of biomass involves entire eco-
system, photosynthesis that supplies
the raw plant matter, primary and se-
condary food chains that provide by-
products and residues; the wood indu-
stry and so forth. This naturally leads
to numerous interactions with the ter-
ritory, meant not only in the physical
sense, but in the socio-economic sen-
se as well. Nevertheless, we must also
bear in mind that the current preca-
riousness of our ecosystem is due to
the contamination and distorted use
of three elements – land, air and water
– which are also essential to the avai-
lability of biomass. Soil poor in organic
compound, an atmosphere in which
toxic agents that poison the photo-
synthetic system are present, and an
ever-decreasing availability of water
render that resource all the more indi-
spensable. 

The system therefore hinges on a
delicate balance, whose breakdown
causes, and has caused in the past,
enormous damage to the ecosystem,
just one example of which is the deser-
tification of vast areas of the world. Yet
for millennium, biomass, in its most
diffused and accessible form (wood
fuel), represented man’s sole energy
source. And we can easily say that the
history of biomass as an energy sour-
ce has accompanied the evolution of
man, at least until the arrival of an eco-
nomy strongly oriented towards indu-
strial development.
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Today, biomass for energetic use
makes up 10-12% of the global energe-
tic balance, but the quantity of raw ma-
terial consumed is approximately 40%
of that which is potentially utilizable
with the knowledge and technologies
currently at our disposal. On the global
scale, the latter amount is equal to 1/3
of today's consumption of conventio-
nal sources.

In regards to land management,
notwithstanding the numerous and
variegated supply sources, two fields
of biomass origins can be specified:

• FORESTS
• AGRICULTURAL AREAS

The energetic utilization of these
fields is possible only if we move away
from the limiting “sectorial” perspecti-
ve and enter into the broader “system”
perspective in such a way as to ensure
the sustainability of the actions that
will be undertaken. In particular, we
must analyze the critical factors con-
nected to the interaction between land
use and conservation (Attachment 4). 

Let us first consider the forests. As in
the past, even today the majority of
combustible biomass comes from fo-
rests, either directly, as wood fuel, or
indirectly, as sub-products and scraps
from the cutting and processing of
wood. But the value of the forests is
not limited to the mere production of
wood fuel. The forests safeguard vast
natural patrimonies, whose future is of
interest to the national collective and
whose social and environmental func-
tion must also be recognized. This
function, however, requires the con-
stant presence of man in the forested
areas, especially in the mountains, to
ensure the protection of the land, envi-
ronmental maintenance and the repro-
ducibility of resources. In recent years,
however, we have witnessed (not only
in Italy) a progressive depopulation of
mountainous areas, which are thus ex-
posed to wide degradation that has not

been remedied, and which at times is
even exacerbated by transitory touri-
sm that is poorly placed within the
context of the authentic mountain cul-
ture. The lack of sensitivity towards the
forest problem on the part of the natio-
nal collectives, and the lack of legal
tools necessary for the resident popu-
lations to responsibly manage their
own lands have further exacerbated
the situation.

As far as the agricultural areas are
concerned, there are those that are
abandoned (unprotected) because
they are considered marginal, and tho-
se that even play an intense role in the
production cycle (protected lands).
Both categories present some risks.
The unprotected lands are often
subject to landslides, floods, fires and
other events, which force the State to
spend significant funds on damage re-
pair. Cleaning up agro-forestral “land
communities” and granting them ade-
quate resources is a way to ensure
greater vigilance over the land. And he-
re, in particular, the renewable sources
of energy, used in an integral and inte-
grated way, can play a very important
role, contributing to rendering the
community self-sufficient from an
energetic point of view, as is very
clearly indicated in the European
Union's White Book. Even the protec-
ted lands (i.e., those that are currently
cultivated), where man’s presence is
extensive, present some risks. One is
the loss of biodiversity as a result of
the selective farming of species that
are more suitable for food purposes.
Another is the impoverishment of the
organic compound of the soils due to
incorrect agronomical practices, whi-
ch moreover also cause the release of
greenhouse gas from the land itself,
chiefly due to the alteration of the ba-
lance between the microbe population
and the organic compound.

To both productive fields can be ad-
ded multiple industries (wood proces-
sing, agro-feeding, etc.), which “relea-
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se” notable quantities of scraps of
plant origin into the environment. The
re-utilization of these residues could
present an optimal solution for the di-
sposal of scraps from various produc-
tion industries processes.

It must be stressed that bioenergy,
like any other renewable energy sour-
ce, does not necessarily enjoy a “posi-
tive” relationship with the environ-
ment: a poor production system and
poor use of renewable sources can be
as damaging as fossil fuels.

However, the “biomass system” also
has the means to offer remediation, in
a partial though no less significant
manner, to a wide number of degene-
rating situations. For example, it can fa-
vor the cultivation of diversified plant
species for non-food use; use compost
from waste and residues; reforest un-
cultivated lands both through conven-
tional forestation and new short-cycle
techniques; and so forth. 

1.3) BIOMASS, ENERGY AND
THE GREENHOUSE EFFECT

The most important contribution
of biomass to the reduction of
atmospheric pollution regards

the emission of carbon dioxide (CO2).
As it is already known, the CO2 produ-
ced during the combustion of bio-
mass is counterbalanced by the CO2
absorbed by plants during their
growth. It is a question therefore of
“renewable” CO2, as compared to the
“fossil” CO2 emitted by the combu-
stion of traditional energy sources. As
a rule, when biomass materials are
used as combustibles, no substantial
increase of atmospheric carbon oc-
curs, except the small quantities
emitted when a certain percentage of
fossil fuels is used for gathering, tran-
sportation, and other processes con-
nected to the final use of biomass.

In the last two decades, this consi-
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deration has determined the develop-
ment of increasingly more refined
methodologies of energetic and envi-
ronmental analyses, aimed to evalua-
te the impact of the bioenergetic in-
dustries in terms of the net produc-
tion of renewable energy and the ef-
fective contribution to the reduction
of emissions. The search for elevated
efficiency for both of these aspects
must guide the choice of which indu-
stry to give preference to. The impor-
tance of the role of biomass in the re-
duction of the concentration of CO2 in
the atmosphere is validated by the
“National Plan For the Reduction of
Gases Responsible For the Greenhou-
se Effect,” established by the Mini-
stry for the Environment and Territory
for the period of 2003-2010, which
assigns important objectives to the
field both in terms of fossil fuels as
well as the increase of carbon fixation
in the timber volume of plants (Atta-
chment 7). 

Beyond balancing the CO2, biomass
materials can present a series of
further advantages in respect to fossil
fuels, which vary according to the sy-
stems and technologies employed, su-
ch as, for example:

• the absence of lead, sulfur and
other pollutants;
• the absence or low quantity of un-
burned hydrocarbons, of CO, etc.;
• the biodegradability of fuels;
• the capacity to substitute the com-
ponents of traditional liquid fuels.

1.4) THE DEVELOPMENT
PROSPECTS FOR THE USE 
OF BIOMASS FOR ENERGY

The objectives of bioenergy deve-
lopment are framed in such as
way as to satisfy the internatio-

nal commitments undertaken by Italy
within the Kyoto Protocol for the re-
duction of greenhouse gas emission.

Moreover, and all the more frequen-
tly, the incentive to implement these
programs arises from the necessity
to divert the energy market in Italy
from a dependence on fossil fuels,
90% of which are imported.

In 2003, in Italy, the overall gross
consumption of energy was approxi-
mately 191 Mtoe, of which little over
17 Mtoe (9%) came from renewable
energy sources (Table 1.1). 
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Tab. 1.1 GROSS DOMESTIC ENERGY
CONSUMPTION (2003) 
SOURCE Mtoe %

OIL 89.8 47
GAS 57.3 30
RENEWABLES 17.2 9
SOLID 15.3 9
E.E. IMPORT 11.5 6
TOTAL 191.0 100

Source : Ministero Attività Produttive 
elaborated by ITABIA

Among renewable energy sources, the
energy produced from biomass in
2003 exceeded 5 Mtoe, which corre-
sponds to approximately 31% of all
RES (Table 1.2), yet is nevertheless
still far from the desired levels (Atta-
chment 5). 

Tab. 1.2 RENEWABLE ENERGY CONSUMPTION
IN ITALY (2003)
SOURCE Mtoe %

HYDRO 9.5 55
BIOMASS 5.3 31
GEOTHERMAL 1.2 7
WASTES 0.9 5
WIND 0.3 2
TOTAL 17.2 100

Source : Ministero Attività Produttive 
elaborated by ITABIA

In Europe, RES contribute approxima-
tely 120 Mtoe/year, of which approxi-
mately 1/3 comes from biomass. Table
1.3 lists the most reliable estimates
and future predictions.



In the late 1990s, objectives were
thus introduced to increase the use of
biomass in three documents, which
still today serve as national guideli-
nes:
• the National Program on Renewable
Energy from Biomass (PNERB);
• the National Program for the Valori-
zation of Agricultural and Forest Bio-
mass (PNVBAF);
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• the White Paper on the Energetic Va-
lorization of Renewable Resources. 
From a general point of view, the Whi-
te Paper predicts a biomass increase
of over three times, from 1997 to
2008-12, while the PNERB, for the sa-
me period, estimates a growth barely
superior to 2.5 times, which is confir-
med by the PNVBAF.
In particular, the prospects outlined

in the White Paper predicts for 2008-
2012 a production of electrical and
thermal biomass energy equal to ap-
proximately 5.7 million toe (ton of oil
equivalent), according to the trends
listed in Table 1.4.

In the PNERB, as far as the produc-
tion of electrical energy from biomass
is concerned, Figure 1.1 lists the data
relative to the total installable electri-
cal power by 2012, which also include
the contribution obtainable from bio-
gas. 

In regards to biodiesel, the PNERB
foresees by 2012 the production of
500,000 t/year, 100,000 of which
wil l  come from waste oi ls and
400,000 from vegetable oils that co-
me from energetic cultivation. The
agricultural surface destined for that
purpose should reach approximately
200,000 ha (Table 1.5). 

As far as ethanol is concerned, the
PNERB foresees by 2012 the produc-
tion of 760,000 t/year, almost enti-
rely from dedicated crops, utilizing
agricultural  surfaces equal  to
210,000 ha (Table 1.6).

For biogas, the PNERB did not ha-
zard prognostic estimates insofar
as they are difficult to quantify. It
was nevertheless pointed out that
the limited contribution to the natio-
nal energy demands would be coun-
terbalanced by considerable positi-
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Tab. 1.5 BIODIESEL PRODUCTION FORECASTS

YEAR COLTIVATED AREA BIODIESEL
(kha) (kt/year)

1999 60 100
2002 120 220
2006 160 340
2012 200 500

Tab. 1.4 ENERGY FROM BIOMASS IN ITALY AT 1997 AND 2008-2012 FORECASTS

ENERGY 1997 2002 2006 2008/2012
Mtoe Mtoe Mtoe Mtoe

ELECTRIC (BIOMASS, BIOGAS) 0.227 0.660 1.118 3.036
THERMAL (BIOMASS, BIOFUELS, BIOGAS) 1.130 1.680 2.144 2.690
TOTAL 1.357 2.340 3.262 5.726

Tab. 1.6 BIOETHANOL PRODUCTION FORECASTS

YEAR COLTIVATED AREA BIOETHANOL
(kha)   (kt /year)

1999 0 100
2002 60 220
2006 140 490
2012 210 760

Fig 1.1 ELECTRIC POWER
FROM BIOMASS FORECASTS

Tab. 1.3 RENEWABLE ENERGY CONSUMPTION IN E.U. (2003) 

SOURCE 1995(1) 2000 (1) 2002(2) 2010(3)

BIOMASS 44.8 48.7 39.5 135.0
HYDRO 24.8 27.0 68.8 28.8
GEOTHERMAL 2.5 3.4 1.1 5.2
WIND 0.4 1.8 8.1 6.9
TH. SOLAR 0.3 0.4 1.0 4.0
PV 0.0 0.0 0.1 0.3
TOTAL 72.7 81.3 117.8 180.2

1) EUR Observer; 2) IEA forecasts 2001; 3) E.U. White Paper target

Source: PNERB 1998

Source: PNERB 1998



1.5) THE EVOLUTION 
OF LEGISLATION IN THE
EUROPEAN UNION

The European Parliament and
Council have issued in recent
years a series of directives for

the promotion of renewable sources
in general, and biomass in particular,
having recognized the need to “pro-
mote renewable energy sources as a
priority measure given that their ex-
ploitation contributes to environmen-
tal protection and sustainable deve-
lopment, makes it possible to meet
Kyoto targets more quickly, creates
favorable socio-economic conditions
and contributes to the security of
energy supply”. The legislative foun-
dations on which future development
of renewable sources is based and
which have been, or which should be,
implemented by national legislation,
are:
Directive 2001/77/CE of the Euro-
pean Parliament and of the Council on
the promotion of electricity from re-

BIOMASS FOR ENERGY AND THE ENVIRONMENT
REPORT 2003

ITABIA
Italian Biomass Association

Ministero dell ’Ambiente e della Tutela del Territorio 6

newable energy sources in the inter-
nal electricity market. 

This Directive states that the Mem-
ber States must adopt appropriate
measures for stimulating the produc-
tion and use of electrical energy from
renewable energy sources (such as
wind, solar, geothermal, wave, tidal,
hydroelectric, biomass, landfill gas,
sewage treatment gas and biogas
energies). Its final target is to bring
the contribution of renewable sour-
ces up to 12% of gross inland energy
consumption by 2010, of which elec-
tricity produced by RES would repre-
sent 22% of the total Union consump-
tion by the same year. This Directive
was put into effect in Italy with De-
cree Law 387/03 on 29 December
2003. 
Directive 2003/30/CE of the Euro-
pean Parliament and of the Council, of
8 May 2003, on the promotion of bio-
fuels and other renewable fuels for

transport.
This Directive aims to promote the

use of “biofuels” or “other renewable
fuels” in order to replace diesel oil or
gasoline (petrol) for transportation,
with the goal of contributing to the re-
duction of climate changes, the im-
provement of the environment and
the safety of the energy supply.

According to the Directive, biofuels
are defined as all liquid and gaseous
substances directly derived from bio-
mass.

The definition of “other renewable
fuels” refers to other, non-biological
fuels that are derived from renewable
sources  and used for transportation.
This definition seems to be difficult, if
not impossible, to apply, and was
perhaps added to compensate pre-
ventively for any possible omissions,
if not to open up the possibility to in-
clude fuels whose renewability is un-
certain.

Bioenergy 
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Fig 1.2 BIOENERGY TRENDS IN ITALY Fig 1.3 RES TRENDS IN ITALY

Source: ITABIA

1For the definition of “renewable” see Directive 2001/77/EC of 27/9/2001 on the promotion of
electrical energy from renewable sources

ve consequences on the environ-
mental level, as a result of the re-
duction of methane emissions and
the risk of water and water sheet
pollution; the substantial recovery
of organic compound for the ground

itself; and so forth.
As a matter of fact, in respect to the

estimates made in the cited program-
ming documents, the delay that is
being experienced is conspicuous,
not only for bioenergy, but for all the

other renewable energy sources
(RES) as well. In order to gain a sense
of this discrepancy, see Figures 1.2
and 1.3, which refer, respectively, to
biomass and the entire field of re-
newable energy sources.  



The biofuels explicitly cited by the
directive are:

• Bioethanol
• Biodiesel
• Biogas
• Biomethanol
• Biodimethylether
• Bio-ETBE (bioethanol-based, 47%
of which is considered renewable)
• Bio-MTBE (biomethanol-based;
36% of which is considered renewa-
ble)
• Synthetic biofuels deriving from
biomass (it is not specified whether
the origin must be “wholly” or “mo-
stly” biological)
• Biohydrogen
• Pure vegetable oils

The Directive advises, but does not
oblige, the Member States to commit
to introducing on the market a mini-
mum target of biofuels that amounts
to 2% by December 31, 2005 and
5.75% by 31 December 31, 2010.

Biofuels may be introduced on the
market in the following forms:

• 100% pure or in elevated percen-
tages with petroleum derivatives 
• in combination with petroleum
products 
• as additives or components 
(e.g. ETBE)
The Commission reserves the right

to review the quantitative and tempo-
ral objectives on the basis of the pe-
riodic reports that the Member States
are obliged to submit. The national im-
plementation of the Directive must
take place by and not beyond Decem-
ber 31, 2004.
Directive 2003/96/CE of the Euro-
pean Council restructures the Com-
munity framework on the taxation of
energy products and electricity.
This Directive (Art. 15) establishes
that the Member States can apply, un-
der tax supervision, total or partial tax
exemptions or reductions to:

a) products that are part of pilot
projects for the technological deve-
lopment of products that better re-
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spect the environment or in relation
to fuels or biomass liquids derived
from renewable sources;
b) electricity generated not only
from renewable energy sources,
but also from biomass and biomass
products as well.

Art. 18 and the related Attachment II,
item 8, authorizes, in Italy, the appli-
cation of a differential rate of excise
tax until 30 June 2004 to mixtures
used as fuels, including 5% or 25% of
biodiesel.
The tax reduction will be modulated
each year, in keeping with the evolu-
tion of the costs of the raw materials,
to avoid reaching an overcompensa-
tion of added costs linked to the pro-
duction of biofuels.
Reg. CE n.1782/2003
The European Commission has laun-
ched a reform process of the Com-
mon Agricultural Policy (CAP) to ren-
der European agriculture more com-
petitive and aware of environmental
protection, product quality and ani-
mal wellbeing. A series of regulations
are being introduced (requirements,
incentives, etc.) to orient farmers’
choices towards innovative produc-
tion systems, in regards to both the
products and the processes (Attach-
ment 6). As far as biomass is concer-
ned, for the first time, the benefit of
carbon fixation towards limiting the
increase of the greenhouse effect has
been declared, for which specific con-
tributions have been allocated. 

1.6) THE EVOLUTION 
OF ITALIAN LEGISLATION

In Italy, over the last ten years, the
use of  biomass for energetic
means has been promoted increa-

singly more often, together with other
renewable energy sources (RES).
That commitment has involved both
the State as well as the regional and

local administrations. The principal
objectives of the bioenergy develop-
ment programs are to decrease the
importation of fossil fuels and, in re-
spect to the aims undersigned by the
Kyoto Protocol, to reduce CO2 emis-
sions.

For the sake of simplicity and expo-
sitive clarity, we will limit ourselves in
the following paragraphs to several
points, dividing the entire framework
into two typologies, and referring the
reader to Attachment 6.b and Chapter
3 for further information:

• Actions concerning all renewable
sources
• Actions specifically concerning
biomass

ACTIONS CONCERNING ALL RES
The latest National Energy Plan (NEP)
was implemented in 1988 and conse-
quently first produced Laws 9 and 10,
approved by the Italian Parliament in
January 1991, and the subsequent
Measure 6/92 of the Interministerial
Price Committee (IPC; c.d. 6/92). Law
9/91 covered almost all of the main
points of  the NEP (institutional
aspects, hydroelectric plants, electri-
cal  conduits,  hydrocarbons and
geothermics, self-generation and fi-
scal aspects), while Law 10/91 antici-
pated incentives for the utilization of
RES and assigned to the Regions and
Municipalities with over 50,000 inha-
bitants the task of elaborating and im-
plementing, respectively, their own
Regional Energy Plan (REP) and Mu-
nicipal Energy Plan (MEP). Ten years
later only twelve Regions have carried
out the REP and less than a third of
the Municipalities in question have
elaborated their own MEP.

Despite that fact that it was in part
exceeded and was no longer refinan-
ced with State funds, Law 10/91 is
still partially active and many Re-
gions employ it to finance, with their
own funds, the implementation of
RES-powered plants. Furthermore,
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Law 112/98 (Art. 30) provides for the
destination of one of every 1,000 ear-
nings to be used for the fuel tax for
Law No. 10/91.

The production of energy from bio-
mass and other renewable sources is
the subject of the White Paper on the
Energetic Valorization of Renewable
Resources, approved in 1999 with an
IPC Resolution, which contains the
guidelines for renewable energy re-
sources in Italy and within which are
defined the necessary incentives for
their utilization. The proposed objecti-
ve is to double within one decade the
contribution of renewable energy
sources to the national energetic ba-
lance from the current 12 Mtoe to 24
Mtoe by 2010-2012. 

In 1999, taxation on CO2 emissions
was introduced. This so-called “Car-
bon Tax” was proposed to discourage
the use of fossil fuels with a high car-
bon content, incrementing the taxa-
tion at their expense and making the
use of renewable energy more com-
petitive. One part of the tax yield was
destined to finance actions and pro-
grams to reduce the emission of
greenhouse gases. This measure was
gradually absorbed by the successi-
ve modifications of the fiscal tax on
energy products, introduced to have
an impact on the national economy.

In 2002, the government introdu-
ced a broad reform of the national
energy system, under the form of a
government bill presented in Parlia-
ment. In the past few years, a part of
the anticipated issues were absorbed
within other measures (Decree Law
239/03, s.c. anti-blackout, Decree law
387/03, and so forth), while the re-
maining text should be approved in
the summer of 2004.

ACTIONS SPECIFICALLY 
CONCERNING BIOMASS
The Ministry for Agricultural and Fore-
stry Policy contributed to establi-
shing the guidelines in respect to
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energetic and environmental policies,
with two national programs of general
orientation. The first is the PNERB –
National Program on Renewable
Energy from Biomass - (24 June
1998), which had as its objective the
definition of the strategies aimed to
reduce the use of fossil fuels with the
production of 8 - 10 Mtoe of energy
from agro-forestral and zootechnical
biomass by 2012.

Since then, what has followed is the
PNVBAF – National Program for the
Valorization of Agricultural and Forest
Biomass – (18 June 1999), approved
with IPC Resolution 217 on 21 Decem-
ber 1999, which is the first tool in im-
plementing the PNERB. Its aim is to
develop agro-energetic industries in
order to obtain solid biofuels destined
for electrical and thermal use, as well
as biofuels for transportation and
heating. The Program contributes to
reaching the cited goals, with actions
capable of stimulating public and pri-
vate initiatives for the efficient use of
agricultural and forest biomass. 

As a first operating tool of the bioe-
nergy policies, and in keeping with
Law 2/12/98 n° 423 relative to the
“structural and urgent interventions
in the agricultural, citrus cultivation
and zootechnical sectors,” the Mini-
stry for Agricultural and Forestry Po-
licy (MiPAF) introduced, in 1999, the
PROBIO (National Combustible Pro-
gram; approved by an IPC Resolution
of 15 February 2000) with the intent
of promoting the bioenergetic indu-
stries through the advancement of
extension activities and demonstra-
tional regional and inter-regional pro-
grams, with a strong land propensity,
capable of stimulating the local admi-
nistrations, besides just the indu-
strial and agricultural employers,
towards further biofuel development. 

In regards to biofuel liquids, the tax
exemption for biodiesel introduced in
the early 1990s was gradually increa-
sed up to 300,000 t/year with Law

388/2000, whose triennial deadline
is now approaching.

The same law has launched a par-
tial defiscalization for a pilot project
based on ethanol and ETBE (etil-terz-
butil-estere), whose implementation
was conferred on a Ministerial De-
cree, issued only in 2004 and the-
refore not yet put into practice.

The disparity between the current
trends and the predicted objectives
tends to grow rapidly, making it all
more difficult to reach said objectives
over time, proving the need for more
incisive actions in order to sensibly
instigate the development of RES.

1.7) TECHNICAL REGULATIONS

The technical regulations or,
rather, the entire complex of re-
gulations on the production,

use and commercialization of a given
product or process, are the basis for:

• constructing a framework for the
sector’s workforce in which to ope-
rate following precise standards;
• supplying information to the Pu-
blic Administration to issue legal re-
gulations enforceable by law and,
simultaneously, to simplify legisla-
tion;
• stimulating and qualifying the
market through the certification of
the components of a chain or of a
chain as a whole.

There still does not exist a complete
and extensive body of technical regu-
lations for biomass, despite the
efforts of the past few years made by
institutions appointed to create them,
both in Italy and in Europe, including:

» UNI (Italian National Agency of
Unification) that for this sector
works with CTI (Italian Thermotech-
nical Committee) and CUNA (Tech-
nical Committee for Car Standardi-
zation) 
» CEN (Committee of European Nor-
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malization), for Europe;
» ISO (International Organization
for Normalization), which functions
on the global level.

The reasons behind this incomplete
and less than satisfactory issuance
of technical regulations are nume-
rous, some of the most significant
being:
1) the complexity of the biomass sy-
stem, arising from the great number
of different raw materials, conversion
techniques and final uses;
2) the ongoing confusion between or-
ganic material that can be re-used in
the production or even energy cycle,
and organic wastes that must be di-
sposed of;
3) the regulatory void, which involves
the agricultural and forest sectors, on
the utilization of crops specifically de-
dicated for energetic use, although
strategic documents, even on the Eu-
ropean level, allocate to those crops a
consistent weight of the future bio-
mass contribution to energy balan-
ces;
4) the overlap of national and Euro-
pean regulations, which often force
the national institutions issuing the
regulations to retract or review pre-
viously issued rules.

Several of these negative factors
will soon be removed. For example,
the new European Directive on waste
incineration excludes certain types of
biomass even if those regulations are
not yet exhaustive.    

The sector within which the highest
number of technical regulations has
been issued is the wood fuel sector,
and its related domestic use. In fact,
as far as solid biofuels are concerned,
Italy in particular, can boast nume-
rous regulations regarding the fol-
lowing categories:

• the specifications and classifica-
tions of wood fuel and certain bypro-
ducts and agricultural residues (che-
mical characteristics, elemental
analysis, classification and the ener-
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getic qualities of wood in particular):
the UNI repertoire includes 8 regula-
tions;

• the energetic use of wood fuel and
certain types of agricultural residues
(regulations on domestic and indu-
strial plants): 8 UNI regulations and 6
European regulation projects have
been modified in collaboration with
CTI;

• the conversion of biomass into
other fuels (regulation for the gasifi-
cation of non-mineral solid fuels): 1
UNI regulation.

The European Commission has gi-
ven CEN the task of elaborating the re-
gulations on solid biofuels. The esta-
blished Technical Committee (TC335)
benefits from its collaboration with
other European research institutions,
including UNI, which in turn got CTI in-
volved. 

Biodiesel’s state of affairs is sym-
bolic in respect to what was initially
stated. Without going into detail on
the historical aspects of the regula-
tion, begun in 1993, in 2001 UNI took
steps to publish two regulations that
defined the product characteristics of
biodiesel: regulations UNI 10946 and
UNI 10947, on the use of biodiesel in
the transportation industry and for
space heating, respectively. These re-
gulations have served to modify na-
tional legislation on the excise tax.
Subsequently, two European regula-
tions were published in 2003 – EN
14213 and EN 14214 – requiring UNI
to review which Italian regulation will
be adapted to the European regula-
tion. 

In summary, technical regulations
on biodiesel have evolved substan-
tially in recent years, especially as a
result of the work carried out by CEN
in the charge it was given by the Eu-
ropean Commission (CTI continuou-
sly followed the work on behalf of
Italy).

We should furthermore mention
that there are no official regulations

on crude vegetable oils to be used as
fuels. 

While a series of technical regula-
tions have been issued solely for the
industrial use of alcohol and it’s deri-
vates, in Italy there are still not enou-
gh regulations specifying the charac-
teristics and classifications of the ini-
tial vegetable products and the cha-
racteristics of  the f inal  product
(whether in the form of alcohol, ETBE,
or other composites). There is curren-
tly an international regulation for the
analysis of the final product, metho-
dologies named ISO 1387 (methanol)
and ISO 1388 (ethanol). The legal and
Community regulations officially ack-
nowledge the French analysis of mix-
tures containing alcohol and its deri-
vatives, the ASFOR M 07-054 (gasch-
romatographic analysis). The recent
Decree from the Ministry of Economy
and Finance that defines the moda-
lity of the tax breaks for bioethanol
and ETBE (Chapter 2), in absence of
other regulations, includes an attach-
ment with the principal required pro-
duct characteristics.

The only noteworthy document
from the technical regulations in re-
gards to biogas is UNI 10458, which
covers plants for the production of
biogas, also specifying the construc-
tional requisites and the rules for pro-
duction, purchasing and testing. The-
re is no regulation on the use of bio-
gas with endothermal engines and
heat generators.                                          ■
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■ NATIONAL AND REGIONAL PROGRAMS
■ REGIONAL ENERGY AND ENVIRONMENTAL PLANS 
■ INCENTIVES FOR THE USE OF BIOMASS FOR ENERGY 
■ STRUCTURAL FUNDS AND THE EUROPEAN COMMUNITY 
AGRICULTURAL POLICY 

2.1) NATIONAL 
AND REGIONAL PROGRAMMES

THE GENERAL FRAMEWORK 
Various programmes have been laun-
ched in Italy, nationally and regional-
ly, to valorize and promote the use of
biomass as a renewable energy sour-
ce as well as to restrict the emission
of CO2 and other greenhouse gases.
Several of these programmes are the
result of specific international agree-
ments signed by our country, or the
adoption of several European Com-
munity Directives.

PROGRAMMES FOR TACKLING 
CLIMATE CHANGES

Law No. 120 of 1 June 2002 ratified
the Kyoto Protocol (1997), decreeing
that the Ministry for the Environment
and Territory (MATT), in agreement
“with the other related Ministries” and
according to Art. 2, must develop a
national Action Plan for reducing the
levels of greenhouse gas and increa-
sing its absorption, in order to stipula-
te the national policies and measures
for reaching the established objecti-
ves with the lowest expenditure.

CIPE, with Resolution No. 123 of De-
cember 2002, acknowledged the pro-
gramming framework but did not allo-
cate any funds to carry out the public
investments indicated in the Plan. For
2004, the national Action Plan pre-
dicts an expenditure of approximately
200 million Euros, of which 146 mil-
lion are for national forestation with
the remainder going to cooperation
projects among industrialized and de-
veloping nations seeking to diffuse
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and use more efficient energy savings
technologies (Attachment 7).

With its stipulated decrees for
2004, MATT will provide financial re-
sources for pilot projects aimed at re-
ducing greenhouse gases. 

MATT, in accordance with the Mini-
stero delle Politiche Agricole e Fore-
stali – MiPAF (Ministry of Agricultural
and Forestry Policy) and the State-
Regions Conference, is furthermore
drawing up the “Detailed plan for rea-
ching the maximum national poten-
tial of carbon absorption” for the
2004-2006 triennial, based on Arti-
cles 3.3 (natural reforestation, afore-
station, and artificial reforestation of
old and new cultivated areas) and 3.4
(forest and agricultural land manage-
ment, pastures and revegetation) of
the Kyoto Protocol. The Plan delinea-
tes ways to create the National Car-
bon Sinks Register, establishing the
criteria for certifying the sequestered
carbon and issuing carbon credits.

PROGRAMMES FOR FAVORING 
RENEWABLE ENERGY SOURCES

The programming and legislative
scenario outlined in the last National
Energy Plan (NEP, 1988) has gradually
evolved even though several regula-
tions are still in effect. Among these is
the greater part of Law 10/91, espe-
cially in regards to the incentives for
private companies that install plants
run on RES, which have been fully tran-
sferred to the Regions and Autono-
mous Provinces. 

The production of energy from bio-
mass and other renewable energy
sources, cogeneration and the deve-

lopment of solar energy powered air-
conditioning are the subject of the Whi-
te Paper on the Energetic Valorization
of Renewable Resources, approved by
Resolution CIPE N. 126 of 6 August
1999, containing the Guidelines for re-
newable energy sources in Italy and an
outline of incentives for their use. The
proposed objective is to double, within
the decade, the contribution of re-
newable energy sources to the natio-
nal energy balance, from the current
12 Mtoe to 24 Mtoe by 2010-2012.

The Programma Nazionale Energia
Rinnovabile da Biomasse – PNERB
(Italian National Program on Renewa-
ble Energy from Biomass; 24 June,
1998), whose goal was to delineate a
strategy for reducing the use of fossil
fuels with the production of 8–10 Mtoe
of energy from agro-forestral and zoo-
technical biomass by 2012, was the
first document to set guidelines for de-
veloping the energetic valorization of
biomass, in keeping with the then re-
cently stipulated Kyoto Protocol.

The subsequent Programma Nazio-
nale per la Valorizzazione delle Bio-
masse Agricole e Forestali – PNVBAF
(Italian National Program for the Valori-
zation of Agricultural and Forest Bio-
mass; 18 June 1999), approved by Re-
solution CIPE N. 217 of 21 December
1999, is the first implementation tool
of the PNERB, outlining a series of spe-
cific measures for stimulating public
and private initiatives for organizing
the agro-energetic industries within a
context of sustainable development. 

The majority of stipulated actions
have not yet been put into practice,
with the exception of the National
Combustible Program (PROBIO), ap-
proved by CIPE on 15 February 2000,
for executing demonstrational regio-
nal and inter-regional projects, with
the involvement of local Administra-
tions and agricultural and industrial
businesses. Approximately 12 million
Euros were spent up to 2003 for such
activities.
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REGIONAL PROGRAMMES
Besides specifically regional activi-
ties, covered ahead (Paragraph 2.2),
two Governmental-Regional program-
ming agreements focused on the
energetic use of biomass have taken
on significant relevance: 

• the Programming Framework
Agreement on energy and the envi-
ronment between the Lombardy
Region and the Ministries of the En-
vironment and Treasury (2001);
• the Programming Agreement
between MATT and the Abruzzo Re-
gion (2004), whose scope is to va-
lorize biomass in Abruzzo.

The “Lombardy Agreement,” which
was signed on 2 February 2001 and
whose contents and economic re-
sources were subsequently expan-
ded upon in 2002, contains a series of
initiatives jointly financed by the si-
gnatories:

• actions for sustainable mobility,
through the diffusion of ecological
vehicles, recharging stations for
electric automobiles; sustainable
mobility programmes for critical
areas; and forms for sustaining the
renewal of the fleet of private and
public vehicles in Lombardy;
• the production of energy with the
reduction of climate-changing
emissions through the diffusion of
fuels with a low environmental im-
pact; the use of biomass for energy;
the diffusion of district heating and
solar-powered plants (thermal and
photovoltaic);  and the use of
methane in heating appliances;
• the implementation of studies
and pre-industrial experimentation
for the use of the hydrogen-powe-
red car with an action plan expan-
ded to include the principal resear-
chers and industrial operators;
• the monitoring of studies on at-
mospheric pollutants;
• actions for improving environ-
mental performance and requalifi-
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cation of the protected areas and
regions;
• extensive actions in the reclama-
tion of polluted areas and the reco-
very of areas of in states of envi-
ronmental emergency.
The total sum of the agreement ex-
ceeds one billion Euros. 

The main objective of the Abruzzo
agreement is to “create a pilot project
for the valorization of biomass, crea-
ting efficient industries that allow for
the definition of guidelines in favor of
reproducibility on the regional scale.”
The objectives stipulated are:

• the preventive and systematic
maintenance of forest areas in or-
der to reduce the risks of fires and
hydrogeological instability;
• the creation of employment that
is direct or generated by the under-
taken industry activities;
• training and informing the public
and private sectors;
• the energetic valorization of wa-
ste from wood industry waste and
the organic fraction of MSW and
zootechnical waste;
• energy savings and the reduction
of fossil fuels;
• the reduction of greenhouse gas
emissions.
The Program, in effect for the 2004-
2006 triennial, is 50% financed by
MATT funds, and the remainder by
the Abruzzo Region, to a total of 10
million Euros.

2.2) REGIONAL ENERGY 
AND ENVIRONMENTAL PLANS 

The Regions, with Laws 9/91 and
10/91, issued within the then exi-
sting NEP, have each taken on

the task of drafting their own Regional
Energy Plan (REP), thus assuming the
energy programmeming responsibility
for numerous aspects of the energy
sector, including RES.

Legislative Decree 112/98 has
further extended regional authority in
matters of energy, and the Plans’ requi-
sites are specified through the:

• drafting of a regional energy ba-
lance;
• identification of energy fields;
• identification of possible district
heating sites;
•financial plan to support energy
production initiatives;
• formulation of objectives based
on action priority;
• formulation of procedures for
identifying possible sites for large-
size plants (up to 10 MW).

With the enactment of Constitutio-
nal Law 3/01, which transferred all
energy-related authority to the Re-
gions, the Plans have become the
main reference point for anyone
within the public and private sectors
intending to invest or program re-
sources on the land.

With the “Protocol of Agreement of
the Conference of the Presidents of
the Regions and Autonomous Provin-
ces for Coordinating the Policies Ai-
med at Reducing the Emission of
Greenhouse Gases Into the Atmo-
sphere” (“Turin Protocol”), of 5 June
2001, in addition to their economic
programming value, the Regions’
energy programmes also take on an
environmental significance. Thus, the
old Energy Plans are being replaced
by Piani Energetici Ambientali Regio-
nali - PEAR (Italian Regional Energy
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and Environmental Plans). 
The Plans generally consist of an

analytical part, which gathers infor-
mation on the Region’s energy and
environmental base – both in terms
of supply (existing plants, produc-
tion, importing, conversion, etc.) and
demand (for sectors and sources) –
by evaluating energy efficiency and
intensity with corresponding indica-
tors, on the basis of detailed regional
energy balances and unique methods
of classification and elaboration simi-
lar to those adopted on the national
level. This part is followed by a com-
prehensive evaluation of the actions’
potential, for both supply and de-
mand, of the potential of RES and
other technological resources that
contribute to the demand, in addition
to or in place of traditional energy re-
sources, as well as more rational
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forms of energy use, to lower final
consumption to the same level as the
services rendered to the consumer.

A considerable portion of the Plans is
dedicated to outlining short and me-
dium-term scenarios for the energy
demand of each of the sectors, as well
as for energy sources, based on hy-
pothetical economic development and
technological trends and choices. This
is followed by the identification of the
key instruments – on the regulatory,
financial and organizational levels –
that lie at the center of the Plan and it’s
implementation conditions.

Each Region’s PEAR also proposes
to include certain objectives for redu-
cing emissions deriving from the
transfer, on the regional level, of the
national guidelines for the reduction
of greenhouse gas.

The state of affairs among the Re-

gions still varies, as shown by the da-
ta in Table 2.1, since each Region has
acted with differing speeds and rates
of efficiency. Nevertheless, all of
them must confront the problem of
creating adequate capacities within
their structures. 

Each PEAR has placed a different
emphasis on renewable energy sour-
ces and biomass. Some have taken in-
to consideration only the biomass
sectors (agriculture and/or silvicultu-
re, and/or the agricultural industry,
etc.) and only certain types conside-
red to be available (residues from
herbaceous and woody crops, the
wood industry, etc.). Even the acces-
sible energy contribution was evalua-
ted using heterogeneous criteria.

2.3) INCENTIVES FOR THE 
USE OF BIOMASS FOR ENERGY

The programming goals and stra-
tegies can be achieved by crea-
ting incentives capable of sti-

mulating businesses and citizens to
reconvert all or part of their con-
sumption into RES and, in particular,
biomass.

The incentives can be economic or
even just limited to administrative

Tab. 2.1 REGIONAL ENERGY AND ENVIRONMENTAL PLANS (PEAR) 
REGION STATUS 
ABRUZZO IN FORCE APPROVED BY D.G.R. n. 1189 - 5/12/2001
BASILICATA IN FORCE APPROVED BY D.C.R. n. 220 - 26/06/2001
CALABRIA TO BE APPROVED

CAMPANIA TO BE APPROVED

EMILIA ROMAGNA TO BE APPROVED Draft  B.U.R. n. 221 - 16/01/03
FRIULI V. G. TO BE COMPLETED

LAZIO IN FORCE APPROVED BY D.C.R. n.45 - 14/02/2001
LIGURIA IN FORCE APPROVED BY D.C.R. n.43 - 2/12/2003
LOMBARDIA IN FORCE APPROVED BY D.G.R. n.12467 - 21/3/ 2003
MARCHE TO BE APPROVED

MOLISE TO BE COMPLETED

PIEMONTE IN FORCE APPROVED BY D.C.R.n.3513642 - 3/02/2004
PUGLIA TO BE COMPLETED

SARDEGNA IN FORCE APPROVED BY D.C.R. n.15/42 - 28/05/2003
SICILIA TO BE COMPLETED

TOSCANA IN FORCE APPROVED BY D.C.R. n. 1/2000 
B.U.R. n.1/03/2000

UMBRIA IN FORCE D.C.R. n. 402 - 21/07/2004
VALLE D’AOSTA IN FORCE D.C.R. n.3146/XI - 3/04/2003
VENETO TO BE COMPLETED

PROV. AUT. BOLZANO IN FORCE N.A.
PROV. AUT. TRENTO IN FORCE N.A.

Source: ITABIA (2004)
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simplification. Economic aid can in
turn be direct (contributions, finan-
cing, etc.) or indirect (exemptions,
deductions, etc.), both of which ne-
vertheless tend to reduce the cost dif-
ferential between traditional and re-
newable energy resources, enhan-
cing the latter ’s environmental
aspects.

GREEN CERTIFICATES
The incentivization system for the
production of green energy, introdu-
ced in Article 11 of Legislative Decree
79/99, predicted that the old tariff in-
centive criteria, known as CIP6 (from
Interministerial Price Committee Re-
solution No. 6/1992) would pass on
to a competitive market mechanism
based on the Green Certificates (GC)
issued by the Gestore della Rete di
Trasmissione Nazionale – GRTN (Ita-
lian National Transmission Grid Opera-
tor), which certify the production of
energy from RES. Each Green Certifi-
cate confirms the production of 100
Mwh over a year of emissions.

In the GC market, demand means
the requirement placed on energy
producers and importers to emit an
annual quota (initially 2%) of the
energy produced by RES of that pro-
duced and/or imported by conventio-
nal resources in the previous year.
Supply consists of GCs issued in favor
of private plants that have obtained
the qualification from the GRTN (Gua-
rantee of Origin), as well as the GCs
that the GRTN issues on its own
behalf for the energy it produces th-
rough its CIP6 plants.

The demand in 2002 was 3.23 TWh,
from 35 operators subject to the re-
quirement, while supply was 0.9 TWh.
The residual demand (2.33 TWh), cor-
responding to 23,300 certificates,
was covered by those at GRTN’s di-
sposal.

The demand in 2003 was 3.46 TWh,
from 42 operators subject to this re-
quirement, while the supply was 1.3
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T Wh. The residual demand (2.16
TWh), corresponding to 21,600 certi-
ficates, was nevertheless covered by
those at GRTN’s disposal.

The certificates give a unique value
to the “green” kWh produced, regard-
less of the source utilized. This places
biomass at a disadvantage in respect
to other RES that have zero purchase
costs. 

Their price is periodically establi-
shed by the GRTN and is equal to the
difference between the average cost
of CIP6 energy, produced by RES-run
plants, and the return from the sales
of CIP6 energy. For 2002, the offered
price was 0.08418 Euros per kWh. 

With Legislative Decree No. 387 of
29 December 2003 – “Implementation
of EU Directive 2001/77/CE for the pro-
motion of electricity produced from re-
newable energy sources in the internal
electricity market” – the emission re-
duction goals were updated. Starting in
2004 and through to 2006, the mini-
mum quota of electricity produced by
RES plants for the national grid has
been increased by an annual rate of
0.35%. Further increases will be esta-
blished for the upcoming triennials
(2007-2009 and 2010-2012) through
similar measures.

WHITE CERTIFICATES
Within the effective legislation on
energy savings and efficiency and for
the development of RES, two Decrees
were issued in 2001 by the then Mini-
stry of Industry in accordance with the
Ministry of the Environment (Ministry
of Industry Ministerial Decree
24/4/01), to respectively set down:
o the quantitative national objectives
for energy savings and the use of re-
newable energy sources in the distri-
bution of natural gas (Table 2.3);
o the quantitative national objectives
for increasing energy efficiency for fi-
nal use in the distribution of electrical
energy (Table 2.3).

These decrees created an innovative
mechanism (Table 2.3) that introdu-
ced the issuing, by the Autorità per l’E-
nergia Elettrica ed il Gas – AEEG (Italian
Regulatory Authority for Electricity and
Gas), of “Energy Efficiency Certifica-
tes” for energy savings achieved, veri-
fied and certified by the Authority it-
self. As opposed to the Green Certifica-
tes, these Certificates correspond to
the units of primary energy saved
rather than produced. The particular
characteristics of the Certificates are:

• dimension: 1toe of energy saved;
• negotiability: through bilateral con-
tracts or in the market organized by
the Gestore del Mercato Elettrico –
GME (Italian Electricity Market Ope-
rator);
• a 5-year validity;
• bankability: or how amassable and
utilizable they are during their valid
time frame.
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Tab. 2.2 MINIMUM TARGET OF RENEWABLE
ELECTRIC ENERGY IN ITALY

YEARS E.E. QUOTE %
2004 2.35
2005 2.70
2006 3.05

Tab. 2.3 DOMESTIC ENERGY SAVING TARGET FROM MINISTRY DECREE 24THAPRIL 2001 
YEAR NATURAL GAS SECTOR ELECTRIC ENERGY SECTOR

(Mtoe/year) (Mtoe/year)

2002 0.10 0.10
2003 0.40 0.50
2004 0.70 0.90
2005 1.00 1.20
2006 1.30 1.60



This mechanism was aimed at
energy and gas distribution compa-
nies with over 100,000 clients, with
a contribution to the overall goals
based on the ratio  between the
energy distributed to final consu-
mers connected to their network and
the total energy distributed throu-
ghout the national territory. At least
50% of  energy savings must  be
achieved through a corresponding
reduction of consumption.
Those able to achieve these savings
can be:

•  the distr ibution companies
themselves, through direct ac-
tions;
• companies controlled by those
same distribution companies;
•  Energy Ser vice Companies
(ESCO), including crafts compa-
nies and cooperatives.
The Decrees list types of actions

and measures for achieving energy
savings and efficiency, some of whi-
ch refer directly to the use of re-
newable energy sources, including
biomass (Tables 2.4 and 2.5).

AEEG Resolution No. 234/02 spec-
fies the criteria for quantifying pri-
mary energy savings related to the
stipulated actions, but does not in-
clude those related to biomass use.
The subsequent Resolution 103/03
specifies the Guidelines for the pre-
paration, execution and evaluation
of energy savings and efficiency
projects and the definition of the cri-
teria and means for  issuing the
Energy Efficiency Certificates.

In early 2004, the Ministry of Pro-
duction Activities revised one of the-
se decrees, updating the targeted
goals (Table 2.6) that, not having
launched the sector, have become
less realistic over time. The “energy
efficiency certificates” are called
White Cer tificates. Here too, the
AAEG will supply the information on
the technical aspects and the achie-
vable actions through its Guidelines.
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Tab. 2.4 TYPES OF INTERVENTIONS FOR ENERGY SAVINGS AND THE DEVELOPMENT
OF RES WITHIN THE DISTRIBUTION OF NATURAL GAS, RELATED TO BIOENERGY

TABLE TYPE OF INTERVENTION DESCRIPTION

A 4- Installation of plants for the The use of low enthalpy geothermal heat  
valorization of renewable energy and heat from cogenerational and 
sources by final consumers geothermal plants, or plants run on plant 

products and organic and inorganic
waste for space heating and for providing 
household heat

B 14- Training, information, Campaigns for training, informing,
promotion and sensitization promoting and sensitizing final 

consumers in regards to consumption
reduction

Source: Allegato 1 of DM Industria 24/4/01

Tab. 2.5 TYPES OF INTERVENTIONS FOR ENERGY EFFICIENCY IN THE ELECTRICITY SECTOR, 
RELATED TO BIOENERGY

TABLE TYPE OF INTERVENTION DESCRIPTION

A 5- Interventions for the use  Interventions for the substitution of  
of more appropriate resources electric water heaters (for domestic hot  
or vectors of electrical energy water or household appliances) with 

appliances run on other, more efficient 
energy sources or through district 
heating

B 12- Installation of plants for  The use of low enthalpy geothermal
the valorization of renewable heat and heat from cogenerational
energy sources by final and geothermal plants, or plants run
consumers on plant products and organic and

inorganic waste for space heating and
for providing household heat

C 14- Training, information,  Campaigns for training, informing, 
promotion and sensitization promoting and sensitizing final 

consumers in regards to consumption 
reduction

Source: Allegato 1  of  DM Industria 24/4/01

Tab. 2.6 UPDATED DOMESTIC ENERGY SAVING TARGET FROM THE DRAFT OF NEW MINISTRY DECREE

YEAR NATURAL GAS SECTOR ELECTRIC ENERGY SECTOR
(Mtoe/year) (Mtoe/year)

2004 0.10 0.10
2005 0.20 0.20
2006 0.40 0.40
2007 0.70 0.80
2008 1.30 1.60



RENEWABLE ENERGY 
CERTIFICATES SYSTEMS (RECS)
The RECS system draws on European
Directive No. 92 of 1996, which esta-
blishes the common regulations for
the internal electricity market. This
system is geared towards acknow-
ledging and financially supporting
the environmental value of electricity
produced by RES. The GRTN participa-
tes in the RECS system, along with
other Italian and European operators,
producers and distributors. 

The system is based upon the emis-
sion of certificates, entitled RECS,
which verify the production of electri-
cal energy from renewable energy
sources for a minimum quota of 1
Mwh over a year of emissions. In re-
spect to the Green Certificates, RECS
can be issued for:

• plants that began operating befo-
re 1999;
• plants that do not reach annual
production levels equal to or above
the 100 MWh required for the GCs;
• plants with a surplus production
under 100 MWh, not certifiable by
the GCs.
The goal is to create a transparent

and efficient market regulated by Eu-
ropean institutions and systems, to
be used as a model for international
commerce of the Green Certificates.

The relative exchange market is vo-
luntary. Through traders, the produ-
cers commercialize the RECS for the
final consumers (companies and bu-
sinesses) who decide to buy the elec-
trical energy at a higher price, using,

BIOMASS FOR ENERGY AND THE ENVIRONMENT
REPORT 2003

ITABIA
Italian Biomass Association

Ministero dell ’Ambiente e della Tutela del Territorio 15

in this case, a logo (Figure 2.1) that
certifies  their use of “green energy.”

After a brief Test Phase, which en-
ded on 31 December 2002, since 1
January 2003 the operating phase of
the RECS emissions and conversion
system has been underway.

Currently, the RECS system counts
170 members, including producers,
traders and certification companies
from the electricity sector, spanning
14 European countries. In its first ex-
perimental year, over 310,000 certifi-
cates were issued in Italy.

INCENTIVES FOR BIOMASS 
DISTRICT HEATING
Law 448 of December 1998 establi-
shed a tax cut of one 20 lire tax credit
for every kWh of heat supplied, for the
plant managers and district heating
networks run on biomass in the mu-
nicipalities that fall under climactic
zones E and F. 

Law 418 of 30/11/01 increased the
tax cut to 30 lire until 31/12/01.

Currently in effect is Legislative De-
cree No. 269 of 30/09/03, which re-
newed the tax credit (0.0258 €/kWh)
until 31 December 2004. That tax cut,
to be shifted in the price reduction per
kWh to the final consumer, directly
and immediately benefits the consu-
mer but also creates certain disad-
vantages for district heating busines-
ses, especially in the initial phase of
their activity, as they are obliged to
immediately apply a price reduction
on the energy sold, receiving the cre-
dit from the State only later. This pro-
blem was only partially resolved by
Legislative Decree 269, which simpli-
fies the reimbursement procedure.

TAX CUTS DESTINED FOR BIOMASS
FOR HOUSEHOLD HEATING
The 2004 Budget Law (No. 350 of 24
December 2003) has extended for all
of 2004 and 2005 the possibility to
deduct, in ten years from one’s perso-
nal income tax, 36% of the amount

spent on building renovation, inclu-
ding energy savings and the use of
RES. This is of particular interest to
space heating appliances run on RES.
The expenditure limit is set at 48,000
Euros.

Law Decree 355 of 24 December
2003 stipulated further tax relief in
the application of a 10% VAT rate, for
maintenance interventions on buil-
dings chiefly destined for to become
private homes.

The same 10% rate is applied to the
sale of wood fuel and plant biomass,
even though the law (L.448/01) does
not completely clarify the application
limits.

INCENTIVES FOR LIQUID BIOFUELS
Since 1993, under Law 427, biodiesel
benefited from the complete tax
exemption on fuels used for transpor-
tation (while the VAT rate remains
unaltered), in order to render it com-
parable to diesel fuel, even from an
economic point of view.

This exemption is only granted to
an annual quota that, from the initial
125,000 t/year, was gradually increa-
sed to the current 300,000 t/year (L.
388/2000). This tax break, duly
authorized by the European Commis-
sion, will be in effect through 2004,
after which time it will be decided
whether or not to renew it. The new re-
gulation will have to bear in mind the
indications of Directives 2003/30/CE,
relative to biofuels, and 2003/96/CE,
concerning the taxation of energy
products (See Paragraph 1.5). We can
thus anticipate the possible stabiliza-
tion of a tax break besides, at the very
least, an increase in the quota. 

INCENTIVES FOR THE RECOVERY OF
BIOGAS FROM ANAEROBIC DIGESTION

There exists no legislative fra-
mework for anaerobic digestion in
Italy, and consequently the incenti-
ves must be sought out within the re-
gulations on renewable energy sour-
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Fig 2.1 LOGO THAT CERTIFIES THE USE
OF GREEN ENERGY



ces, at least as far as the production
and use of biogas for the production
of thermal and/or electrical energy is
concerned.  We must bear in mind
that often the amount of energy in
question is negligible, below the thre-
shold for the achievement of Green
Certificates and other incentives. In
the past, numerous plants benefited
from contributions deriving from Law
10/91 and the sales tariffs on electri-
cal energy from CIP6/92.

The greatest push towards anaero-
bic digestion today seems to come
from the “Nitrate Directive” (Dir CEE
676/91, adopted in Italy with Legisla-
tive Decree No. 152 of 11/5/99) that,
in an attempt to protect water from
pollution caused by agricultural nitra-
tes, limits the possibility of using zoo-
technical waste on the soil, making
its preliminary treatment subsequen-
tly necessary. In this case, anaerobic
digestion becomes an efficient choi-
ce for reducing the organic matter
content, with renewable energy pro-
duction practically making up one of
its byproducts.

2.4) STRUCTURAL FUNDS AND
THE EUROPEAN COMMUNITY
AGRICULTURAL POLICY

STRUCTURAL FUNDS 
The Structural Funds are the Euro-
pean Union’s main tool in the policy
for regional development and socio-
economic cohesion, aimed at redu-
cing the developmental disparities
among its different regions (Attach-
ment 8). 

In brief, the Structural Funds have
different goals for the areas labeled
Objective 1 (Southern Italy), Objecti-
ves 2 and 3 (Central and Northern
Italy). Programming of the Funds is
based on previously approved instru-
ments, whose main principles are:

CSFs (Community Support
Frameworks)
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ROPs (Regional Operative
Programmes) 
SPDs (Single programming
documents) 
RDPs (Rural Development Plans)

The financial resources come in
varying amounts from the European
Union and from internal funds. Gene-
rally, the Funds, in the current pro-
gramming in effect for 2000-2006,
can support both the production of
biomass as well as the creation of
structures for their energetic valori-
zation. However, not all of the Regions
have placed the same emphasis on
this possibility. The greatest empha-
sis was placed on forestation for both
production use as well as carbon ab-
sorption, while the availability of re-
sources for cultivated land dedicated
to energy crops is more varied.

THE EUROPEAN COMMON AGRICULTU-
RAL POLICY (CAP) 
With the modification of the 2003 CAP,
in regards to biomass, a significant in-
novation was introduced to support
crops dedicated to energy production.
Previously, all that was allocated to
these crops was a small niche of set-
aside land, or else the possibility to
cultivate on land withdrawn from pro-
duction without, however, any kind of
accompanying incentives.

This suppor t acknowledges an
energy credit that is equivalent to the
diminished emission of fossil carbon
into the atmosphere, released from
the substituted fuel. That credit cur-
rently amounts to 45 Euro/hectare –
for a maximum area of 1.5 million
hectares throughout all of Europe – in
keeping with producers who stipulate
a contract with an authorized tran-
sformer.

However, the best intentions are
not necessarily best applied, insofar
as that amount is far too insufficient
to substantially help farmers overco-
me current difficulties inherent to in-

vesting in the non-food sector.
Furthermore, the problem arising

from the distribution criteria per
country of the Maximum Guaranteed
Area must be pointed out, as Italy ri-
sks penalization if one were to only
take into consideration the set-aside,
non-food area effectively utilized in
recent years. ■
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■ THE UNDERLYING PROBLEMS OF BIOMASS MANAGEMENT 
■ ENERGY CROPS
■ BIOMASS FROM FORESTS 
■ AGRICULTURAL, FOREST AND AGRO-INDUSTRIAL RESIDUES

3.1) THE UNDERLYING
PROBLEMS OF BIOMASS
MANAGEMENT

Biofuels are derived from bio-
mass coming from forest, agri-
cultural and livestock activities.

By its very nature, biomass is a re-
source that is distributed throughout
the land. Part of this resource is in so-
me way already “available” in that it is
made up of residues of various types
of primary and secondary activity.
Other types of biomass, however,
could be produced by specific cultiva-
tions, on dedicated lands, for which ge-
netic improvement, optimization of
the production cycle, logistics, stora-
ge, and advanced processes of ener-
getic conversion are needed. 

The penetration of biomass onto the
energy markets depends not only on
adequate use of the energetic compo-
nent, but also on precise land manage-
ment that takes into account factors
such as the geological, climatic and
soil characteristics of the areas in que-
stion, the potential resources, the eco-
nomic revenue of the crops, the market
of fuels alternative to biomass for
energy, local energetic needs, the
areas’ environmental degradation, and
so forth. The problems relative to the
kind of technology that should be
adopted must be examined only after
conducting an accurate investigation
of the aforementioned macroecono-
mic and “macroecological” factors.

A fundamental aspect to analyze lies
in land fragmentation, which limits the
capacities of the single agricultural
farms to plan interventions for new
cultivation and to equip themselves
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3] The Availability of Biomass 
on National Land

with the necessary machinery for har-
vesting and pre-treating the produced
biomass. The distribution of the farms
and the relative surfaces by expansion
class in fact demonstrates how within
the agricultural sector there is still an
overwhelming presence of micro-
farms in which the UAA (Utilized Agri-
cultural Area) covers a very small part
of the total farm surface. Over one mil-
lion farms (approximately 45% of the
total number) have less than one hec-
tare of UAA, while only 4.5% of the total
number of farms have at least 20 hec-
tares of UAA (ISTAT data, 2003)

Within this context, the develop-
ment of associative forms among ow-
ners is of fundamental importance, as
is the presence of a deep-rooted farm

contracting to contain the costs of the
machines.

Moreover, we must not underesti-
mate the fact that, if energy production
is continuous throughout the entire
year, the availability of biomass is not. 

As far as the origin and the destina-
tion of biomass for energetic use is
concerned, Table 3.1 presents a chart
on how the FAO has classified biofuels
(excluding the animal part and inclu-
ding the organic fraction of urban wa-
ste) in order to facilitate the manage-
ment and monitoring of bioenergetic
production, within the WEP (Wood
Energy Program) and other internatio-
nal organizations.

The chains deriving from this bio-
mass are multiple. The principal ones
are outlined in the figures listed in At-
tachment 9.

The evaluation of the national “avai-
lability” of biomass is rendered difficult
not only because of the current lack of
reliable official data (this difficulty is
also experienced in evaluating the
uses), but also from the conceptual
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Tab. 3.1 SCHEME OF BIOFUELS CLASSIFICATION SUGGESTED BY FAO
MAIN GROUPS PRODUCTION/OFFER USE/DEMAND

BIOFUELS 
FROM FOREST

BIOFUELS
FROM AGRICULTURE

MUNICIPAL SOLID
WASTES

(Source: FAO, Wood Energy Program, 2003, modified)

Direct forest woodfuels
Indirect forest woodfuels
Wood-derived fuels 

SOLID: wood (firewood, chips,
sawdust, pellets), charcoal
LIQUID: “black liquor”, methyl
alcohol, pyrolisys oil
GASEOUS: products from
gasification,  pyrolisys gas

Energy crops
Agriculture by-products 
Zootechny by-products 
Agroindustry by-products

SOLID: straw, stems, shells,
bagasses, charcoal 
LIQUID: ethyl-alcohol, 
methyl-alcohol,  vegetal oil,
biodiesel, pyrolisys oil
GASEOUS: biogas, pyrolisys
gas

Organic fraction of
municipal wastes

SOLID: Municipal Solid Wastes
LIQUID: oil from pyrolisys of
MSW
GASEOUS: biogas from wastes



perspective, when we must specify
whether the meaning of the word
“availability” should be considered the
total availability of the biomass pre-
sent in the land (potential availability),
or as availability that is actually and
economically extractable. 

With the programmed shifting of
planning activity from the State to the
Regional Authorities, as far as renewa-
ble energy sources are concerned we
expected the Administrations to de-
monstrate a strong commitment to
starting up precise studies and resear-
ch that would allow for better evalua-
tion of the effective potential of the
land, and less sectorial programming.
Surprisingly, however, the Regions’
Energy Plans (or similar programming
documents) are, for the most part, ex-
tremely superficial in this kind of
analysis and therefore do not offer si-
gnificant utilizable data.

3.2) ENERGY CROPS

Avalid solution for the procure-
ment of biomass for energetic
use is the dedicated cultivation

of herbaceous and woody species.

BIOMASS FOR ENERGY AND THE ENVIRONMENT
REPORT 2003

ITABIA
Italian Biomass Association

Ministero dell ’Ambiente e della Tutela del Territorio 18

These crops are different from those
used for food production and are still
not highly diffused, yet they ne-
vertheless have a high potential not
only for biomass production but also
for reducing soil erosion  and loss of
nutrients, thus conserving the quality
of surface waters and water sheets.

The potential of these crops is sub-
stantial, beyond just the biological-
cultivational point of view, for two rea-
sons: the need to find alternatives to
the surplus of cultivated lands and
the opportunity to economically utili-
ze areas recently marginalized from
the abandonment of agricultural use.

Annual plant crops are characteri-
zed by the fact that they remain in the
same field for a single season and
thus are part of a rotation (sunflower,
colza, fiber sorghum, kenaf, hemp,
etc.). 

Perennial plants (giant reed, mi-
scanthus, switchgrass, cardoon, etc.)
and short rotation wood crops (po-
plar, willow, eucalyptus, black locust,
broom) are those that can be planted
(through seeds, cutting, rhizomes,
etc.) just once at the beginning of the
production cycle, which can last 10-
15 years. They are characterized by
their capacity to grow back after being

felled (which can take place annually
or every 2-3 years), and by their ele-
vated productivity per hectare of bio-
mass. In respect to annual crops,
they are less demanding in terms of
cultivating and cultivation interven-
tions.

As far as ground crops are concer-
ned, the techniques of cultivation and
gathering substantiate the conventio-
nal agricultural machines that have
been opportunely modified. In the ca-
se of wood species, the mechaniza-
tion is more complex and requires the
construction of specific machines,
which are currently being studied or
are in the prototype phase.

In regards to the products’ charac-
teristics, energetic crops can be sepa-
rated into three categories:

• oleaginous;
• sugars and starches;
• ligno-cellulosic.
Certain plants offer an imprecise

product, which must be cut whole,
while others produce differentiated
products for adequate use (fruit,
seeds, stems, corn cobs, etc).

What follows is a chart of the main
utilizable species. Attachment 10 li-
sts the details for each species.

It is also possible to further divide
the recommended species into the
following two classes:

• species already cultivated in Italy
for various uses (beetroot, sun-
flower, colza and some of the pe-
rennial wood species, such as po-
plar or eucalyptus already utilized
for the production of cellulose). In
certain cases, such as for the pro-
duction of oil from sunflower or col-
za, these species are already utili-
zed for alimentary purposes. The
production techniques do not have
to change based on the destination
of the use even if the utilization of
specific varieties could increase
production for the area. In other ca-
ses, such as for poplar or willow, it
will  be necessary to introduce
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Fig 3.1 SCHEME OF ENERGY CROPS

ENERGY CROPS

HERBACEUS WOODY

annual perennial short rotation
forestry
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industrial level. The production of
bioethanol, starting from traditional
or alternative crops, is the subject of
numerous studies. In Italy, no signifi-
cant commercial applications have as
of yet been ascertained. 

Short Rotation Forestry has been
developed on a vast scale in certain
countries in Northern Europe (Swe-
den, Denmark) and in the rest of the
world (USA, South America, Africa).
The initial experimentation has brou-
ght about substantial production in-
dustries aimed initially at the produc-
tion of panels and, subsequently, at
the production of biomass for energy.
Even in Northern Italy, the results
seem promising, being as there are
thousands of hectares of poplar yield.
In general, it is necessary to imple-
ment the acquired knowledge relati-
ve to:

• the cultivation methods of diver-

se species in relation to the area; 
• the adaptability of various clones
to the climate conditions and soil
characteristics;
• the production of material suffi-
cient for launching large-scale ex-
perimentation;
• disease control;
• the optimization of cutting, gathe-
ring and storage; 
• energetic and environmental ba-
lances of the industry;
• the studies of the economic feasi-
bility of the industry under various
conditions.

POTENTIAL AREAS 
FOR ENERGETIC CULTIVATION
The structural characteristics of Ita-
lian land are generally known: of a sur-
face area of 30 million hectares, ap-
proximately one third is mountainous,
while only 7 million hectares are level.

The Availability of Biomass 
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Tab. 3.2 SPECIES FOR ENERGY CROPS AND THEIR CHARACTERISTHIC

SPECIES PRODUCTION CYCLE INTERMEDIATE PRODUCT TRANSFORMED  PRODUCT

OLEAGINOUS Rapeseed Erbaceous annual Oil seed Vegetable oil
Sunflower Erbaceous annual Oil seed
Soybean  Erbaceous annual Oil seed
Castor-bean Erbaceous annual Oil seed
Safflower Erbaceous annual Oil seed

SUGARS Beet Erbaceous annual Rootstock Sugar/Alcohol
STARCHES Grain sorghum Erbaceous annual Grain

Jerusalem artichoke Erbaceous annual Root tubercle
Maize Erbaceous annual Grain
Wheat Erbaceous annual Grain

LIGNO- Kenaf Erbaceous annual Fiber Chipped wood 
CELLULOSIC Hemp Erbaceous annual Fiber and fiber

Miscanthus Erbaceous perennial Fiber Fascine of residues
Giant reed Erbaceous perennial Fiber
Fiber sorghum Erbaceous annual Fiber
Cardoon Erbaceous perennial Fiber
Guinea grass Erbaceous perennial Fiber
Black locust Woody perennial Wood
Broom Woody perennial Wood
Eucaliptus tree Woody perennial Wood
Willow Woody perennial Wood
Poplar Woody perennial Wood

changes to the cultivation techni-
ques, passing from the current pe-
rennial cycles to short rotation cy-
cles. This will determine the use of
various clones and cultivation and
growth techniques;
• indigenous species not used for
the production of biomass energy -
such as the reed found throughout
the peninsula along the waterways,
or cardoon, which can be found th-
roughout all Mediterranean envi-
ronments. Other species, although
coming from other areas - such as
millet, grown on the American con-
tinent, or miscanthus, originally
from the Far East – can adapt well to
the soil and weather conditions of
our regions.

The most conventional energy crops
currently used in Italy and in Europe
are oleaginous crops, which are used
for the production of biodiesel on an



Agricultural and forest activity
takes up little more than 20 million of
those hectares, of which 15 million
are destined for agricultural produc-
tion in the strictest sense (Table 3.3). 

Leaving out the surfaces devoted to
trees (vines, olive trees, fruit trees),
one of the fortes of Italian agriculture,
the lands reserved for the possible in-
troduction of non-food crops must be
sought out first and foremost in the 8
million hectares of arable lands.
Furthermore, a relatively small alloca-
tion of approximately 4 million hecta-
res of fields and pastures could be de-
stined for wood species, just as is do-
ne with certain abandoned areas.

Currently, energy crops represent
the main non-food production on set-
aside lands. In this regard, the fol-
lowing table lists the trend of the re-
quests for set-aside lands in Italy from
1998 to 2003. It can be noted that in
recent years the hectares reserved
for non-food crops have remained
constant, due to the lack of financial
support by the Common Agricultural
Policy (CAP). A small effort in favor of
energetic cultivation is being made
with the so-called “Medium Term Revi-
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42% is covered by coppice and 26% by
shrub, riparian or cliff formations.

Within this configuration, areas with
a minimum expansion of 2,000 m2

(and minimum width of 20m) and 20%
cover were considered as forest. Based
on the 1985 data, the forests’ chief
function was productive (58%),  with a
minor function (34%) of direct and indi-
rect protection. With the next National
Forest Inventory, currently in the pre-
paratory phase, it will be possible to ve-
rify that the abandonment of the silvi-
cultural activities in many alpine and
Apennines zones, reforestation inter-
ventions, natural recolonization of
abandoned agricultural areas, and the
areas forested by Community incenti-
ves (Reg. 2080/92), have doubtlessly
contributed to the increase of the ex-
pansion of forests, especially those of
natural, protective and tourist-recrea-
tional value. 

In point of fact, if one wishes to con-
sult more current data, it is necessary
to turn to ISTAT. According to the 2001
Statistical Yearbook, the Italian forest
surface is 6,853,108 ha, equal to 22.7%
of the national territory. The data re-
veals smaller surfaces in respect to the
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permanent
grassland
and pasture
land

permanent
cultivation

total

Tab. 3.3 ITALIAN AGRICULTURAL AREA (KHA)
UTILIZED AGRICULTURAL AREA WOODED OTHERS TOTAL

AREA

NORTH ITALY 3,233 1,417 595 5,245 1,441 592 7,278
MIDDLE ITALY 1,754 501 464 2,718 1,140 342 4,200
SOUTH ITALY 3,399 1,810 1,825 7,033 1,068 584 8,685
ITALY 8,386 3,727 2,884 14,997 3,648 1,519 20,164

Source: ISTAT 2002

arable land

Tab. 3.4 SET-ASIDE AREAS IN ITALY (KhA)
YEAR ‘98/99 ‘99/2000 2000/01 2001/02 2002/03 2003/04

TOTAL SET-ASIDE 169.0 235.5 210.5 235.0 222.6 219.1
NON-FOOD 14.3 26.8 22.4 21.4 22.3 22.5

Source : AIMA/AGEA, processed by CIA, 2004

sion” of the CAP, contained in Reg. (CE)
1782/2003. (See Chapter 2).

A quick estimate, considered reaso-
nable if seen as a framework and not
a precise evaluation, drives up to 1
million hectares the land that could
be destined for the reconversion of
annual or multiannual crops for the
production of biomass for energy.

The expected yields are obviously
highly variable, also depending in this
case on many factors. It is not overly
unrealistic to hypothesize reaching a
potential global production of 10 mil-
lion t/year, equal to approximately 4
Mtoe/year. 

3.3) BIOMASS FROM FORESTS

Updated data, derived from a si-
gnificant inventory, is not avai-
lable on forest resources in Italy.

In fact, the first and only National Fore-
st Inventory (NFI) dates back to 1985,
for which the total forest surface in Italy
amounted to approximately 8,675,000
ha (29% of the national land). Of this,
seedling forests cover only 25%, while



NFI statistics, insofar as they are ba-
sed on minimum cover parameters
equal to 50% and a minimum surface
of 0.5 ha. 

ISTAT nevertheless confirms the
gradual expansion of the Italian fore-
st system (3% in the last decade).

From the surveys carried out th-
rough the peripheral structures of the
Corpo Forestale dello Stato (State Fore-
st Service), the forests are predomi-
nantly around 52% of coppice and cop-
pice-with-standards, and 44% seedling
forest, as seen in figure 3.1, and the
property is divided up according to the
values listed in Table 3.5.

According to the NFI, the rate of use
on wooded surfaces is approximately 1
m3/ha per year while growth, also ac-
cording to the inventory, is over 3
m3/ha per year.

The growth of timber volume is not
always positive. It is often the result
of abandoning a forest that will be de-
stined, without correct management,
to growing increasingly more fragi-
le. Many wooded areas, be they pu-
blic or private, are no longer utilized,
and the topsoil, the significant part
of which is now man-made (such as
in coppice forests), is subject to a
greater risk of fires and diseases, and
in many cases is no longer capable of
carrying out the important stabilizing
function of the slope.

Regular harvest cutting, accompa-
nied by cleaning, thinning and, in cer-
tain instances, pruning, are fundamen-
tal in accompanying the development
of forest populations and avoiding the
destructive events of evolutionary pro-
cesses. Furthermore, these cultivation
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operations represent an efficient
means of preventing forest fires, as
well as carrying out a preventive ac-

tion on the explosion of epidemics
and pests that, altering the func-
tionality of the forest ecosy-
stems, reduce their capacity to
assimilate carbon. 

Attachment 11 offers a list of the
elaborated data on the forest surfaces
indicating the distribution between
seedling and coppice forest, as well as
felled surfaces.

The economic crisis of the wood sec-
tor of the last few decades has produ-
ced a slow but steady regression of fo-
rest uses and their commercial econo-
mic value.

Every year, the felled timber volume
diminishes, as well as the surfaces
subjected to interventions. This is often
due to the lack of management plans or
planned cuts, both on public and priva-
te properties.

In traditional forests, further reduc-
tion of forest uses is not desirable. In-
stead, what is desirable is the reco-
very of the forests, as long as they
(and not only their felled timber volu-

me) are destined to the correct silvicul-
tural management, in respect therefo-
re to the natural evolutionary tenden-
cies of populating (e.g., thinning, con-
versions, regeneration cutting), ensu-
ring harmonic development of the ca-
nopies.

Excluding forests where it is not pos-
sible or permissible to intervene (de-
composing forests in protected areas
or on elevated slopes and thus with
prevalently hydrogeological func-
tions), and considering the level of ac-
cessibility of Italian forests, we can hy-
pothesize tripling the coppice surfaces
to be cut in regards to coppices (espe-
cially in predictions on the interven-
tions programmed for the reconversion
from coppice to seedling forest), and
doubling in regards to seedling forests.

These greater interventions naturally
require a greater infrastructural

The Availability of Biomass 
on National Land{

Fig. 3.1 FOREST TYPE IN ITALY

Source: ISTAT 2001

Fig. 3.2 DISTRIBUTION OF ITALIAN FORESTS

MEDITERRANEN BUSH 4%
COPPICES WHIT STANDARDS 11%
COPPICES 41%
HIGH FORESTS 44%

HILL 36%
FLAT 5%
MOUNTAIN 59%

Source: ISTAT 2001

Tab. 3.5 FOREST AREAS,  PROPERTY (KhA)
PUBLIC PRIVATE TOTAL

HIGH FOREST 1,156 1,412 2,969
COPPIC 1,183 2,700 3,884
TOTAL 2,739 4,113 6,853

Source: ISTAT 2001, processed



network (forest viability), whose lack is
currently the cause of the failed deve-
lopment of forest uses themselves.

According to this hypothesis, the
quantity of usable wood could annually
be quantified at 25 million m3 (Table
3.6).

Of this potential, one part (approxi-
mately 10 Mm3) is destined for timber
due to its technological characteristics.
From the conversion of this timber, it is
nevertheless possible to obtain at least
30% of residual material (byproducts
such as branchwood), which could be
destined for energetic use.

Currently, the destination of wood
use is outlined in figure 3.3

It is important to emphasize that the
greater percentage of timber for fuels is
obtained from hardwood forests from
Central Italy, which is the part of the pe-
ninsula in which the coppice forest pre-
vails over seedling forests, in particular
over conifer forests.

Overall, therefore, the material of fo-
rest origin that could potentially be de-
stined exclusively for energetic use is
approximately 18 Mm3/year. The ener-
getic equivalent, assuming that 1 m3=
0.6 t, is approximately 4 Mtoe/year.

3.4) AGRICULTURAL, 
FOREST AND AGRO-INDUSTRIAL
RESIDUES

Agricultural, forest and agro-in-
dustrial activities produce a va-
riety of residues of diverse ty-

pologies, which are potentially utili-
zable for energy production, but whi-
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ch are currently not precisely known.
Nor do we know their quantity (inso-
far as a national analysis is lacking)
or destination.
These categories of residues include:

• pruning residues from fruit trees;
• straws from cereals, the stems,
leaves and residues from various
types of cultivation;
• residues from the primary and se-
condary conversion the wood;
• pomace, olive residues, fruit pits
(stones) and peels, etc;

The table in Attachment 12 lists the
residue categories based on the more
significant crops, the percentages
and current modalities of use. 

The most critical problem among
agricultural residues is the organiza-
tion of harvesting, which does not
seem to be advisable for small-sized
farms because the low value of the
product does not justify the acquisi-
tion cost of the machines. Since the
late 1970s, the national engineering
industry has begun experimenting
with machines for gathering the resi-

dues of pruning, but only in recent
years has there been a tentative com-
mercial commitment made by seve-
ral companies, arising from a growing
request of brushwood or bales desti-
ned primarily for furnaces. The majo-
rity of the machines sold are placed
within the farm contracting market.

The former is the sector that must
be used insofar as only specialized
and organized structures can offer
adequate capabilities to gather and
transport this type of biomass.

In regards to cereal straws, which
are widely available throughout the
national territory, it is known that one
part (evaluated at approximately 40-
45%) is destined for zootechnical
uses (bovine litter for the subsequent
formation of mature manure to be
used as a conditioner in agricultural
lands).

A marginal portion of straw is rebu-
ried, as certain eminent experts re-
commend, as it is a source of organic
compound for agrarian soil. We must
remember, however, that the elevated
C/N ratio of the straw alters the balan-

The Availability of Biomass 
on National Land{

Tab. 3.6 TIMBER OBTAINABLE PER YEAR

TYPE OF WOOD Mm3

CONIFER HIGH FORESTS  3.0

BROADLEAF HIGH FORESTS 6.5

COPPICES 15.5

TOTAL 25.0

Fig. 3.3 TIMBER OBTAINED IN ITALY (103 M3/YEAR)

Source: ISTAT 2001

TOTAL

FIREWOOD

LUMBER



ce of the land and renders necessary
the use of nitrogen fertilizers that, vi-
ce versa, are of chemical origin. Theo-
retically, it is a valid practice, but not
in the absolute sense, and should be
evaluated carefully in relation of the
specific needs of the soils.

The remaining part is frequently
burned in the fields with the result of
sterilizing the surface of the land and
nevertheless leaving on it the ashes
that, however, are for the most part
dispersed by meteorological agents.
This practice, forbidden in many Re-
gions, is therefore widely inadvisable.

Even the pruning of vineyards (vine
shoots), olive trees and fruit trees
(wood and stakes) – which is carried
out with rotating variables in respect
to the type of cultivation – creates the
problem of eliminating that material
from the tree rows. In fact, this is ge-
nerally gathered and left at the head-
lands to later be either burned or utili-
zed. The part made up of wood mate-
rial is often re-used as wood fuel whi-
le the smallest part is barely utilized.

The reburial of the pruned material,
generally achieved by choppers that
chop up the biomass and mix it to-
gether with the surface land, has the
advantage of introducing organic
compound into the soil (with pro-
blems similar to those of straw) and
the disadvantage of leaving in the soil
both the chemical compounds used
in parasite control and any plant
and/or animal parasites present in
the pruned material itself. Therefore,
even in that case this is a practice to
be evaluated carefully.

We must nevertheless remember
that the availability of biomass resi-
dues, both plant and tree, is strongly
influenced by agronomical techni-
ques adopted by various Italian areas
that can also be markedly different
and that warrant a deeper analysis on
the regional level.

In recent years,  fol lowing the
growing request of biofuels to be
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used for recently constructed bio-
mass plants, territorial studies were
carried out on the availability of resi-
dues for energetic use. These studies,
however, effect fragmented local en-
vironments, and do not refer to a
uniform methodology, rendering it
therefore impossible to create an or-
ganic framework.

A well-known survey carried out in
1994 by the A.I.G.R., the Italian Asso-
ciation of Genio Rurale (now A.I.I.A.,
the Italian Association of Agricultural
Engineering), of which a brief sum-
mary is listed in Table 3.6, estimated
an annual availability of 17 million
tons of dry matter.

Recent ITABIA estimates (Table 3.8)
register the quantities of agricultural
and residual biomass, differentiating
them between “potential availability”
and “actual availability.” This distinc-
tion is based on the consideration
that, in the short run, and due to eco-
nomic and market factors that are dif-
ficult to evaluate today, the use of
only one part of these residues can
be destined for energetic use.
The residues derived from agro-
industrial activities can be delineated

accordingly: 
• RESIDUES FROM THE PRIMARY 

CONVERSION OF WOOD
- sawdust, barks, shavings, 
edgings, trimming and other 
materials

• RESIDUES FROM THE SECONDARY 
CONVERSION OF WOOD
- sawdust, shavings, edgings, 
and other materials deriving from 
the production of furniture, 
packaging (pallets and crates), 
fixtures, posts/joists/ligneous 
structures, plywood, veneered 
panels, etc.

• RESIDUES FROM THE PAPER 
INDUSTRY
- Bark, edgings, pulper

• RECYCLED WOOD
- packaging (pallets and crates)
- demolitions and dismissions 
(posts/joists, fixtures, furniture, 
plywood, etc.)

• OIL INDUSTRY
- virgin olive residue 
- exhausted olive residue
- vegetable water

•  ALCOHOLIC BEVERAGE INDUSTRY
- fresh vineyards
- exhausted vineyards

The Availability of Biomass 
on National Land{

Tab. 3.7 BY-PRODUCTS IN ITALY, AVAILABILITY PER YEAR (KT DRY MATTER)

AGRICULTURE WOOD AGROINDUSTRY TOTAL

NORTH 3,468 3,529 789 7,786
MIDDLE 1,513 2,425 313 4,251
SOUTH 2,868 1,764 537 5,169
TOTAL 7,849 7,718 1,639 17,206

Source: Biomass database, ENEA – A.I.G.R. 1991

Tab. 3.8 AGRICULTURAL BY-PRODUCTS, AVAILABILITY PER YEAR (Kt DRY MATTER)
CROPS POTENTIAL AVAILABILITY REAL AVAILABILITY

HERBACEOUS 10,500 6,000
INDUSTRIAL 500 350
WOODY 3,200 1,600
TOTAL 14,200 7,950

Source: ITABIA, 2003



- stillage
•  RICE INDUSTRY

- chaff, tailings, etc.
•  PRESERVING PROCESS

- fresh fruit pits (or stones)
- nutshells
- seeds and  peels from fruits 
and vegetables
Among these residues are others

(demolition wood, etc.) that cannot
be considered “virgin biomass,” ha-
ving been subjected to chemical
treatments of all kinds, and therefore
can be evaluated as fuels only under
specific conditions (See Chapter 1).

Recent ITABIA estimates list the
quantities of residual agro-industrial
biomass, differentiating them into po-
tential and actual availability. (Tab.
3.9)

In these estimates, the (not incon-
sequential) quantities are not taken
into consideration, from materials co-
ming from the pruning of urban and
road green, from hedges and country
tree rows and the cleaning up of river-
beds, material that is often dumped
by the Municipalities that carry out
the intervention.

With reference to Table 3.7, the total
energetic content – keeping in mind
that it is dry matter and therefore has
an energetic content of approxima-
tely 40% of an equivalent quantity of
gas (petrol) – is approximately 7
Mtoe/year.

The energetic use of municipal solid
waste (MSW) (relative only to the dry
parts) for the production of electrical
energy, or electrical energy and heat,
has enormous potential. The waste
can be burned in combustion plants
constructed specifically for that pur-
pose or, more often, in industrial
plants that burn traditional fuels and
waste simultaneously. The potential
for the use of the dry parts of waste is
estimated at 2 Mtoe/year.

The deposits of the wet part of MSW
present in the dumps in urban and in-
dustrial areas, and the deposits of
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zootechnical, civil and industrial
slurry, are not insignificant sources
of biogas. The release of that gas into
the atmosphere does not have to be
controlled, however, insofar as it is a
potential pollutant equal to 21 times
that of CO2. In 1982, the law on waste
obliged the dumps to equip themsel-
ves with plants for the extraction of
biogas, but these plants were not
always constructed. The exploitation
of these plants currently has an esti-
mated potential of 8 Mtoe/year.

Overall contribution of biomass
Summing up the contributions of the
various sources, the production of
raw material of biological origin in
Italy should be around 23 Mtoe/year.
The actual availability of the harvest
and supply is naturally inferior. Cer-
tain biomass has already found other
uses, yet for many other types, the
harvesting, packaging, and transport

are difficult and taxing. The percenta-
ge of actual availability varies from
30% to 70%, according to the type of
biomass and its fertilizer placement.
Nevertheless, in terms of the order of
magnitude, it is confirmed that at lea-
st 50% of the total estimate can be uti-
lized for energetic use.

The global potential is certainly in-
creased and, with auspicious invest-
ments, could continue to grow, ensu-
ring a stable supply for energy con-
version plants. More careful pro-
gramming, however, necessitates
launching specif ic  studies and
analyses of the land, emphasizing,
on a case-by-case basis, the specific
local conditions that influence effec-
tive potentiality. This furthermore
implies a strong need for greater in-
teraction between public admini-
stration and the corporate world,
with the necessary support from the
research sector.         ■

The Availability of Biomass 
on National Land{

Tab. 3.9 AGROINDUSTRIAL BY-PRODUCTS, AVAILABILITY PER YEAR (Kt)
CATEGORIES POTENTIAL REAL  CURRENT USES

AVAILABILITY AVAILABILITY
WOOD INDUSTRY 4,400 1,800 Panels, energy
RECYCLED WOOD 8,000 4,000 Panels, energy
PAPER INDUSTRY 270 150 Energy
OIL INDUSTRY 450 400 Energy, compost
VINE INDUSTRY 450 300 Energy, compost
FRUIT AND VEGETABLES INDUSTRY 340 300 Energy, compost
RICE INDUSTRY 330 280 Energy, livestock
TOTAL 14,240 7,230

Source: ITABIA, 2003

Tab. 3.10 ENERGETIC POTENTIAL OF BIOMASS IN ITALY (MTEP/YEAR)
SOURCE ENERGETIC POTENTIAL
ENERGY CROPS 4
WOODS 4
AGRICULTURAL AND AGROINDUSTRIAL BY-PRODUCTS 7
BIOGAS FROM DUMP AND LIVESTOCK 8
TOTAL 23



■ THE ANALYSIS OF THE LIFE CYCLE OF BIOENERGETIC ACTIVITIES 
■ THE CONSEQUENCES ON THE LAND 
■ THE “COMPETITION” BETWEEN ENERGY AND OTHER 
NON-ALIMENTARY USES OF BIOMASS 
■ IMPACTS ON THE ORGANIC COMPOUND OF THE GROUND
■ THE CONTRIBUTION TO THE REDUCTION OF “GREENHOUSE GAS” 

4.1) THE ANALYSIS OF THE
LIFE CYCLE OF BIOENERGETIC
ACTIVITIES

General agreement exists over
the fact that renewable energy
sources offer significant ad-

vantages over fossil fuels from an en-
vironmental point of view.

As far as biomass is concerned, it is
still extremely difficult to quantify
those advantages due to the range of
industrial activity, which spans from
the production and gathering of raw
materials to their final use, often pas-
sing through more than one proces-
sing or transformation phase.

The most adequate method for ob-
taining a complete estimate of the en-
vironmental impact throughout all
phases of the life cycle is LCA (Life Cy-
cle Analysis), which is gradually re-
placing the “simplest” energetic ba-
lances implemented and developed
in the 1970s and 80s. 

As we know, LCA is a method that
quantifies the potential environmen-
tal impact of a product or service th-
roughout its entire life cycle, from the
extraction of the raw materials to all
of the production phases, as well as
use and maintenance, through to the
dismission of the product itself.

By conducting an inventory of the sy-
stem input and output flows (materials
input, energy, soil use, emissions in
water, air, soil, etc.), LCA allows us to
quantify environmental performance
by using important impact indicators
(greenhouse effect, reduction of the
ozone layer, acidification, consumption
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4] Current and prospective 
environmental results 

of primary energy, etc.).
As far as renewable energy sources

are concerned, LCA allows for an
exact comparison of the environmen-
tal profile between RES and corre-
sponding fossil fuels.

In regards to biomass, LCA allows
us to quantitatively see that CO2
emissions from generation facilities
are compensated for by the absorp-
tion of CO2 throughout the growth of

the initial plant material.
One particularly comprehensive

example of LCA application on biomass
was carried out within the BIOFIT
Project, in which were analyzed certain
production chains and the use of bio-
fuels triticale, willow (SRF), mi-
scanthus, colza and sunflower biodie-
sel, ETBE, wood fuel, wheat straw, and
swine slurry (biogas). Eight participa-
ting Institutions and Agencies and as
many European countries (Austria,
Denmark, France, Germany, Greece,
Italy, Holland and Switzerland) collabo-
rated on the project, which was con-
ducted with the support of the Euro-
pean Commission from 1998 to 2000.

The specific uses and the corre-
sponding fossil fuels were delineated
for each of the biofuels analyzed, as
presented in Table 4.1.

25

Tab. 4.1 INVESTIGATED BIOFUELS, THEIR UTILISATION AND FOSSIL COUNTERPARTS

BIOFUEL UTILISATION FOSSIL FUEL

TRITICALE Co-firing Hard coal
for electricity

WILLOW District heating  Light oil and 
natural gas

MISCANTHUS District heating Light oil and 
natural gas

RAPE SEED OIL METHYL ESTER (RME) Transport Fossil diesel fuel
SUNFLOWER OIL METHYL ESTER (SME) Transport Fossil diesel fuel
ETBE FROM SUGAR BEET Transport MTBE
TRADITIONAL FIREWOOD Residential  Light oil and  

heating natural gas
WHEAT STRAW District heating Light oil and 

natural gas
BIOGAS FROM SWINE EXCREMENTS Heat and electricity Natural gas

Source: “BIOFIT”

In order to compare the consequen-
ces, on the environmental level, of
using biofuels as alternatives to the
corresponding fossil fuels, we have
attempted to establish a broad series
of impact categories, for some of whi-
ch we were unable to formulate objec-
tive evaluation criteria. The study
supplied reliable evaluations for the

categories listed in Table 4.2.
As far as an interpretation of the de-

monstrated results is concerned, it is
impossible to establish unconditio-
nally if a certain category of fuel (re-
newable or fossil) is more or less be-
neficial than another, especially if the
evaluation is to be scientifically ba-
sed. Establishing whether or not a



biofuel is preferable in respect to its
corresponding fossil fuel depends so-
lely on the contingent priorities and
needs of those who are asked to
choose.

It must be pointed out that, with
specific regard to the problems con-
cerning the reduction of greenhouse
gases and the use of local energy re-
sources, the use of biomass presents
clear advantages in respect to fossil
fuels.

The methodological difficulties and
the frequent lack of reliable indicators
require further research in order to
expand upon the application of the
LCA of biomass for energy and to sup-
ply further evaluation tools for public
decision.

4.2) THE CONSEQUENCES 
ON THE LAND

As it has been argued more than
once, biomass plays an impor-
tant role among renewable

energy sources, but if we do not go
beyond its purely energetic aspects
we will be unable to fully ascertain
the intrinsic potential of this natural
resource, whose correct use can con-
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tribute to the reduction of atmo-
spheric pollution, soil conservation,
correct waste management, the
creation of employment, rural deve-
lopment, and so forth. 

In particular, the environmental
implications of biomass are multiple
and varied on the “global,” land ma-
nagement and commercial levels
(Table 4.3).

One of the most important current

issues of interest to the entire pla-
net is land conservation. Throughout
the world, as in Italy, there exists
much agricultural or forest land cur-
rently at risk, either because of ne-
glect or excessive exploitation by
man. For example, the agricultural
lands withdrawn from alimentary
production are often left in condi-
tions of extreme abandon. These
lands are facing growing physical

Current and prospective 
environmental results{

Tab. 4.2 RESULTS OF THE EUROPEAN COMPARISONS BETWEEN BIOFUELS AND FOSSIL FUELS

BIOFUEL Use of Green-house Acidification Eutrophication Summer
fossil fuels effect smog

TRITICALE + + +/- - +
WILLOW + + - - +
MISCANTHUS + + - - +
RAPE SEED OIL METHYL ESTER (RME) + + - - +/-
SUNFLOWER OIL METHYL ESTER (SME) + + - +/- +/-
ETBE FROM SUGAR BEET + + - - +/-
TRADITIONAL FIREWOOD + + +/- - +
WHEAT STRAW + + - - +
BIOGAS FROM SWINE EXCREMENTS + + - - +
+ advantage for biofuel   

- advantage for fossil fuel   
+/- insignificant or ambiguous result Source: “BIOFIT”

Tab. 4.3 POSITIVE IMPACTS OF BIOMASS VALORIZATIONE ON THE AGROFORESTRY SYSTEM

SCALE IMPACTS ON THE AGROFORESTRY SYSTEM

GLOBAL

TERRITORIAL

AGRICULTURAL 
HOLDINGS

Balance of CO2
Reduction of other noxious emissions  
Conservation of biodiversity
Development of renewable sources 

Soil conservation
Protection of water resources
Landscape features
Reclamation of marginal lands

New entrepreneural activities
Increase of income
Reconversion possibilities
Maintenance of soil fertility



and socio-economic degradation,
with damages that are irreversible
and difficult to ascertain.

Furthermore, in many areas of our
country modern agriculture has of-
ten brought about a progressive re-
duction of the number of adopted
crops in the production systems
(with increasingly more specialized
cultivation); a progressive simplifi-
cation of the fields (until monosuc-
cession is achieved); and an increa-
singly more intense fight against in-
fested plants, with the subsequent
reduction of  the biodiversity of
plants (both cultivated and sponta-
neous species) and animals (for the
microfauna and macrofauna asso-
ciated with them). A more extensive
cultivation of biomass for purely en-
vironmental ends could mitigate this
excessive pressure on the natural
environment. 

In terms of land consolidation, bio-
mass is doubtlessly a very efficient
means for reducing erosion risk in
slope areas. This is true when plant
cover directly protects the terrain
against the beating action of rain,
for the containment of soil operated
on by heavy machinery, for the ef-
fect of manure resulting from necro-
mass, or for the increase of organic
compound in the topmost layers of
the soil. 

Soil is a crucial factor in maintai-
ning the global balance of the bio-
sphere, through its function as a re-
gulator of other environmental com-
ponents such as surface and subsur-
face waters, and as the substratum
for the majority of biological and so-
cial activities.

Over time, soil is subjected to a de-
gradation process in situations of
imbalance that can arise naturally
but that are almost always triggered
by human activity. The OECD (Orga-
nization for Economic Cooperation
and Development) summarizes soil
degradation processes accordingly:
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The battle against erosion is aimed
chiefly at two fronts:

• improving the characteristics of
the land – in particular, preserving
the structural state of the soil;
• mitigating hydrometer and relief
energy – or both reducing the effects
of the kinetic energy of rain on soil
and introducing physical impedi-
ments on wild waters, especially on
the most sloped lands.

In the agricultural, forest and stock
breeding practices carried out by man,
actions to reduce the erosion process
consist of appropriate land manage-
ment through the choice of plant spe-
cies suitable for cer tain soil  and
weather conditions, as well as adequa-
te cultivation techniques.

Setting aside for the moment the
problems regarding the properties of
the land, in order to combat erosion it is
necessary to limit both the impact ef-
fects of raindrops on soil and overland
water run-off (flooding) that causes
the transport of the particles.

Generally, the best protection is of-
fered by (natural or artificial) forest co-
ver, be it composed of one or more es-
sences in biomorphological and pro-
duction form. The forests, intended to

mean a soil-canopy complex, offer pro-
tection through the interception of air
precipitation and through the elevated
permeability and water (or moisture)
capacity of forest soil. 

In certain cases, particular impor-
tance is placed on the forest floor, not
only because of it’s potential as a water
reservoir, but principally also for the
mechanical protection provided to the
topmost layers of the soil. We should
not overlook that which vegetation of-
fers in regulating the water cycle and
in offering shelter from solar radiation
and wind.

Thanks to bioengineering, and its
use of biomass (dead or living plants),
it is possible to systemize drainage ba-
sins with a reduced environmental im-
pact, thus optimizing the developmen-
tal and environmental requalification
of the eroding areas and the increase
of territorial biodiversity.

The most efficient forests are natu-
ral forests, and Italian forests rarely
achieve the cited protective functions
as they are generally highly degraded
from centuries of intense exploitation,
followed by, in the last forty years, a
sensitive process of abandoning hill
and mountain lands, which exposes

Current and prospective 
environmental results{

PHYSICAL DEGRADATION

CHEMICAL DEGRADATION

BIOLOGICAL DEGRADATION

• water erosion (sheet, rill and ditch erosion); 
mass movement (landslides)
• wind erosion
• compaction (with structural loss, surface crust
formation, permeability reduction and limitation of
rooting)
• waterlogging

• pollution (from chemical and pesticide fertilizers
and heavy metals)
• acidification (from acid precipitation and the
subsequent lixiviation of nutrient elements)
• salinization

• the rapid loss of organic compound
• the reduction of biodiversity in the soil 



them to a great number of risks, espe-
cially fire. 

Even dedicated cultivation and SRF
can offer efficient means for reducing
the risk of erosion in slope areas. The
greatest benefits can be obtained
when energetic cultivation replaces
annual agricultural cultivation and mu-
ch-exploited fields, or when planting is
carried out on land that is set-aside or
nevertheless highly degraded.

Both on the commercial and territo-
rial level, the reduction of erosion risk
(and thus the detachment and tran-
sport of solid land particles) as a result
of the adoption of SRF also presents a
minor risk of the diffusion of phospho-
rus associated earthy particles into
the environment, with subsequent mi-
nor eutrophisation problems of surface
waters. These minor risks are predic-
ted for even the most phosphate-redu-
ced fertilizers normally reserved for
SRF in respect to the principle ground
crop and for greater blocking of the ele-
ment by the organic compound pre-
sent in the land.

The practice of SRF among the crop-
ping systems typical to our agricultu-
ral soil and weather environments can
also contribute to reducing the risks of
releasing nitric nitrogen in the environ-
ment from lixiviation and/or artificial
floods. This when the nitrogen fertili-
zers in question are markedly reduced
in respect to traditional agricultural
cultivation and the availability of “na-
tural” nitric nitrogen possibly present
in the land is better captured by the
existing vegetation (Attachment 13).

As a result of “phytodepuration” and
“phytoextraction,” SRF can furthermo-
re offer a valid contribution towards a
“biological” solution to problems of wa-
stewater recovery and to lands conta-
minated by undesirable chemical ele-
ments (e.g., certain heavy metals),
which are thus absorbed into biomass
not destined for alimentary use. In this
case, however, a careful analysis must
be produced in regards to the ensuing
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fate of the ashes possibly produced for
energetic use of a material whose qua-
lity is not perfect.

4.3) THE “COMPETITION”
BETWEEN ENERGY 
AND OTHER NON-ALIMENTARY 
USES OF BIOMASS

In its current use, the term biomass
is almost exclusively intended to
mean a renewable energy source.

Actually, wood, agricultural and forest
products and byproducts, and algae
and bacterial biomass, are composite
materials made up by the chemical-
physical aggregation of numerous
components that can be extracted th-
rough processes that are conceptually
similar to the petroleum processing.
“Biomass refining”, which generates a
wide range of useful products for the
chemical industry and for assorted
materials, as well as for the energy
market, is a concept that is strictly tied
to its “systemic utilization”, a use that

thus takes into account the various al-
ternative uses whose level of competi-
tion and economic convenience must
be evaluated on a case by case basis.  
The primary components of any kind
of biomass are: 

• CELLULOSE
• HEMICELLULOSE
• LIGNIN

Each of these components can genera-
te intermediaries that can be conside-
red precursors of numerous final pro-
ducts, as is partially and briefly indica-
ted in Table 4.4.

It would be impossible in a chart as
brief as this one to describe in detail
the various processes of biomass refi-
ning, the intermediary and final pro-
ducts, the market share for which they
compete, and so forth. We will limit
ourselves to some considerations
about several of the most competitive
products from energetic use. 

For example, a very interesting pro-
duct that can be extracted from hemi-
cellulose is xylose, which can replace
dietary sucrose. 

Current and prospective 
environmental results{

Tab. 4.4 OUTLINE OF PRIMARY COMPONENTS AND FINAL PRODUCTS FROM BIOMASS

BIOMASS
PRIMARY COMPONENTS FINAL PRODUCTS 

HUMID RAW MATERIALS

CELLULOSE

EMICELLULOSE

LIGNIN

Fuels
Paper
Fiberboards
Feeds

Ethanol
Paper
Plastics
Fibres

Sweetners
Resins
Solvents

Woodpaste
Aromatics
Resins



Lignin can generate wood pulp as
well as aromatic intermediaries such
as vanillin, which is used as an aroma
in the food industry and in several me-
dicines.  

Cellulose is an optimal precursor to
the production of viscose rayon as well
as cellulosic esters and ethers.

Raw biomass, especially that which
is derived from dedicated cultivation
such as tow and Black Locust, can later
be used for the production of textile fi-
bers and fiber-reinforced composite
materials, used specifically to replace
dangerous synthetic fibers (asbestos,
etc.).

Some of these products have only
one potential market, others a niche
market, but the biggest competition
on the energy market of the “poorest”
parts of wood biomass, on which it is
worthwhile focusing, is offered by the
chipboard and MDF (Medium Density
Fiberboard) market. The former is ge-
nerated in part by “non-virgin” material
such as residues from baling, furnitu-
re, construction, etc. (often available
at extremely low market prices) along
with “cleaner” biomass as long as it is
available under convenient conditions. 

MDF, which is a high quality product,
is made up of ligno-cellulosic material
reduced to a pure fiber state, then re-
compacted at high temperatures in or-
der to obtain a product with particular
physical-mechanical properties. This
requires a high quality initial material
derived directly from forest resources.
The Italian manufacturers of MDF sup-
ply both Italian and foreign markets.

Certain wood-panel factories are de-
veloping a strong environmental ima-
ge precisely because of their use of
recycled and treated wood (60-100%
of all of their raw material).  

As far as predictions are concerned,
it is therefore probable that there will
be increased diffusion of recycled
wood as a raw material in the conven-
tional wood panel industry, while the
MDF panel, which requires better qua-
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lity residues, offers strong competition
for the production of biomass energy,
in particular for the large energy con-
version plants, which necessitate
great quantities of the material that
are often not available locally. The sa-
me need is felt by the MDF industry,
which must turn not only to the natio-
nal market, but abroad as well, in order
to import raw wood material such as
round stackwood and chippings. In
fact, the wood industry overall produ-
ces a considerable quantity of scraps,
a large part of which those same com-
panies utilize for thermal purposes
(space heating and process heat). The
remainder of the residues (approxima-
tely 3,000,000 tons/year) is entirely
absorbed by panel manufacturers
(chipboard or MDF), energy (electrical
and district heating) and by paper. 

According to ISTAT (Italian Institute of
Statistics), approximately 1.5 million
tons of wood residues (wood chip-
pings, sawdust, edgings, etc.) are im-
ported in Italy annually, and come
from Germany, France and Austria, as
confirmed by the FAO (Table 4.5).

Also according to ISTAT, wood fuel is
essentially imported from non-EU
countries. 

The upsurge of the importance of
chippings and other wood residues is
due to the fact that imported wood re-
sidues are superior in quality and infe-
rior in cost in respect to those available
locally.

Finally, besides the fact that the sil-
ting up of crop residues should be con-

sidered good agricultural practice, and
that in certain cases even the release
of residues from forest use is neces-
sary for the constitution of forest hu-
mus, it is also necessary to consider
that the ligno-cellulosic material on the
market can be utilized for compost
production.

The composting process can com-
prise organic matrices from presorted
waste (including the organic part of ur-
ban waste that is collected separately
or in organic residues from agro-indu-
strial activities) for the production of a
compost enhancer to be used in agri-
culture or in the floral-nursery sector.

4.4) IMPACTS ON THE ORGANIC
COMPOUND OF THE GROUND

The organic compound of the
land includes residues from
plants, animals and microorga-

nisms in various stages of decay, and
substances synthesized by living or-
ganisms. The organic compound con-
tent of the soil is generated by two
processes: a synthetic process tied
to plant growth and biomass produc-
tion and therefore to the yield of plant
residues (mainly leaves), and a con-
verse process of mineralization with
the loss of carbon as CO2. It is clear
that an increased organic horizon can
mean a greater yield of soil residues
and a slower mineralization process
of the residues themselves.

Current and prospective 
environmental results{

Tab. 4.5 WOOD RESIDUES IMPORTED IN ITALY FROM EUROPE (2001)
ORIGIN CHIPS kt SAWMILLS RESIDUES kt

AUSTRIA 216.4 164.6
FRANCE 61.4 149.6 
GERMANY 557.4 71.1 
SWITZERLAND 0.0 27.7
OTHER 14.4 22.7
TOTAL 849.7 435.7

Source:  FAO



The distinction between forest and
agricultural soil is often debated not
only in regards to ground crops but
tree crops as well. In fact, the proper-
ties of forest soil can be redirected to
agricultural soil with elevated organic
yield. The organisms in forest soils do
not generally differ from those of
other soils, but the greater content of
organic carbon in them causes an in-
crease in the number and activity of
ground organisms.

Nevertheless, the presence of fore-
st cover ensures not only a different
forest litter and microclimate, but can
also cause different microbe activity
from that which takes place in agri-
cultural soils. The specific microcli-
mate depends on the density of the
crowns, which reduces the passage
of solar radiation with the lowering of
the litter temperature. This is reflec-
ted in a minor evaporation and thus in
the humidity conditions of the land
that are more constant throughout
the year than in those in agricultural
soils. Furthermore, the presence of
deep roots consequently produces a
layer of soil that is deeper than the
one produced by agrarian crops. 

Over the course of pedogenesis, the
existence of an organic cycle connec-
ted to the presence of plant organi-
sms ensures greater homogenization
of the soil since the nutrient elements
are removed from the roots from the
higher concentration areas and, once
reintroduced into the soil with the
plant residues, are uniformly distri-
buted as a result of the action of the
fauna and microbial flora.

Within agriculture, the relationships
between the pedogenetic processes,
fecundity, cultivation technique and
the crop yield can be interpreted from
the evolution of the organic com-
pound of the land. Agricultural sy-
stems can be conveniently differen-
tiated into “sodivo” systems (surfaces
permanently covered by herbaceous
vegetation destined for grazing or
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mowing), and in tillage systems sin-
ce, undoubtedly, conversion repre-
sents the “catastrophic” event capa-
ble of upsetting the structural and
functional trim of the soil, dramatical-
ly influencing the processes undergo-
ne by the organic compound.

It is clear that the differences
between forest and agricultural soils
are greater the longer the period of land
reclamation. For example, cultivation
causes the decrease of the organic
compound content, which is more noti-
ceable in the early years but, with the
passing of time, the speed with which
the content of organic compound con-
tent of the soil decreases is reduced.

If a cultivated soil is abandoned –
that is, if its agronomic cultivation is in-
terrupted – there first grow shrub then
forest species, until a stable commu-
nity (climax) is achieved. Cultivation
dedicated to biomass (for energy, fi-
bers, etc.) in the agricultural land ma-
nagement areas at greater risk in this
respect can doubtlessly contribute to
increasing the speed of the process.

Furthermore, in many areas of our
country modern agriculture has often
brought about a progressive reduction
of the number of adopted crops in the
production systems (with increasingly
more specialized cultivation); a pro-
gressive simplification of the fields
(until monosuccession is achieved);
and an increasingly more intense fight
against infested plants, with the subse-
quent reduction of the biodiversity of
plants (both cultivated and sponta-
neous species) and animals (for the
microfauna and macrofauna associa-
ted with them). We hereby stress the
importance, for the regulation of the or-
ganic compound content of the land, of
practices such as crop rotation and the
fertilization sealing of organic materials
of commercial origin (manure, straws,
corn stalks, pruning and compost).

Year after year, conversion helps
markedly reduce the organic com-
pound content of the land, deteriora-

ting its physical properties so much so
as to render them unfavorable for sati-
sfactory crop growth. Where the orga-
nic compound contents are more de-
pressed, radical crop growth is impe-
ded by the more compact structure
that is derived, due to the effects of
heavy agricultural machinery as well.
The deterioration of the structural con-
ditions not only reflects negatively on
root growth, but also causes problems
as far as drainage, the availability of
nutrient elements and the susceptibi-
lity to diseases are concerned. As an
alternative to traditional plowing con-
version systems, methods of reduced
conversion have been developed to
render the cultivation of the soil agro-
nomically, ecologically and economi-
cally more feasible.

In that sense, the replacement of
one variable of traditional agrarian cro-
ps with an analogous surface destined
for dedicated cultivation or SRF, given
the reduced foreseen conversion of
this type of cultivation, can help impro-
ve the structure of the soils.

Furthermore, in respect to certain
annual ground crops, the objective
need for and the economic opportuni-
ties in appealing to systematic protec-
tion and defense interventions of the
crops are noticeably reduced in any
kind of SRF one considers.

4.5) THE CONTRIBUTION 
TO THE REDUCTION 
OF “GREENHOUSE GAS”

NWithin national and internatio-
nal programs dedicated to the
reduction of greenhouse gas

emissions, the forest and agricultural
sectors are recognized as playing ro-
les of primary importance in regula-
ting the carbon cycle and therefore
the balance of CO2. Forests and non-
food cultivation can contribute more
than any other biological source to
the decrease of the net release of at-

Current and prospective 
environmental results{



mospheric CO2 as a result of a combi-
ned action of direct immobilization
(biomass and humus) and the repla-
cement of fossil fuels.

As far as the immobilization process
is concerned, biomass, especially that
originating from the forest, can be con-
sidered a bona fide reservoir of carbon,
which is withdrawn through photo-
synthesis from the atmosphere as CO2
and “stored” for even up to long periods
of time in vegetable fibers or in the or-
ganic compound of the soil. 

In the production of energy for fossil
fuels replacement, as we have already
mentioned, the balance of CO2 emis-
sions is nearly null (with the exception
of a quota of non-renewable energy
used in production processes) in that
the same quantity of carbon dioxide
fixed through photosynthesis is relea-
sed after combustion.

It is important to bear in mind that
soils are the largest reservoir of organic
carbon on our planet. According to avai-
lable estimates, it is possible to attribu-
te to the soil a C content of approxima-
tely 700 Gt  present in the atmosphere
and 500-600 Gt estimated for living
terrestrial organisms.

To get an idea of the existing link
between the immobilized C in the soils
and the atmospheric carbon dioxide, it
was calculated (ISNP-Istituto Speri-
mentale per la Nutrizione delle Piante),
2000] that an increase of 0.14% of the
content of organic C in agricultural soils
would be equivalent to an absorption of
over 400 Mt of CO2, a quantity that is as
large as the annual CO2 emission pro-
duced in Italy.

We can thus grasp the important ro-
le that the agricultural and forest sec-
tors can play in regulating the C cycle
and therefore in contributing to miti-
gating the r isks caused by the
greenhouse effect. 

Various scientists point out the
need to consider the fact that as a re-
sult of the continuous reduction of
terrestrial vegetation cover, caused
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by continuous deforestation, and the
erosive action on the soil caused by
agricultural practices, the quantity of
C in agricultural soils continues to de-
crease.

That situation brings about, on the
one hand, a dramatic reduction of the
absorption of CO2 of the eliminated
plant biomass and, on the other, an in-
creasing loss of humus from the con-
verted soils (over 1% in the period
from 1978-1998 – Zucconi, 1999). A
possible consequence of this pheno-
menon could be the latent emission
of CO2, due to the increase of minera-
lization speed of the organic com-
pound, accentuated in the agricultu-
ral soils. In effect, it is a source of
greenhouse gas that was not consi-
dered in the draft of the Kyoto Proto-
col and that is currently the focus of
attention of many scientists, who are
trying to ascertain the burden of that
phenomenon on the total anthropo-
genic emissions of carbon dioxide in
the atmosphere, seeing as how sy-
stematic and organized data capable
of validating those suppositions do
not currently exist in Italy. 

Despite the fact that the Kyoto Pro-
tocol of 1997 acknowledged that agri-
culture plays an active role in the pro-
cesses connected to global climate
change, between the two possible op-
tions – reducing emissions and in-
creasing carbon confinement in the
ground – the first has prevailed. The
reasons lie chiefly in the difficulty in
making long-term estimates both on

the universality of the potential car-
bon confinement in the soil and on
the possible effects of feedback, gi-
ven the complexity and heterogeneity
of the environmental factors involved
in the global estimates of carbon flow.
The uncertainties lie, above all, in the
lack of correlation between the di-
mensions of the problem and the gra-
dation levels involved or, rather, the
need to extrapolate on the global sca-
le the data obtained from local mea-
sures. The “carbon sink” approach,
although it is included in the Kyoto
Protocol, is therefore limited to the le-
gal aspects of the management of fo-
rest resources (forestation, refore-
station and afforestation).

In keeping with what has been put
forth and the new course undertaken
by the Common Agricultural Policy,
we refer to what has been defined in
the National Program for the Valoriza-
tion of Agricultural and Forest Bio-
mass (PNVBAF) for the formulation of
a total net balance of the annual re-
lease of CO2 in dedicated cultivation
(Table 4.6). That estimate was imple-
mented taking into consideration the
contribution deriving from the hy-
pothesis of 9 t/ha of biomass from
10% of the national UAA (12,2 Mha),
including the 5% of immobilization va-
lues in biomass (saturable in 20
years), together with 100% of immo-
bilization values of the humus (consi-
dering its average duration of over
100 years) and the replacement of
fossil fuels.    ■

Current and prospective 
environmental results{

Tab. 4.6 CO2 ANNUAL DECREASING FROM ENERGY CROPS ON 1,2 MHA IN ITALY

PRODUCTION Mtoe CO2 CARBON
(t/ha db) (Mt) (Mt)

BIOMASS SEQUESTRATION 9.0 0.5 0.1
HUMUS SEQUESTRATION 3.0+3.0 3.3 0.9
FOSSIL FUEL SOBSTITUTION 7.2 4.5 12.2 3.3
TOTAL 9.0+3.0 4.5 16.0 4.3

Source: PNVBAF (1999)



■ THE THERMAL AND ELECTRICAL USE OF SOLID BIOFUELS
■ LIQUID BIOFUELS
■ BIOGAS FROM ANAEROBIC DIGESTION  
■ ANALYSIS OF PRINCIPAL PROBLEMS CONNECTED TO 

THE ORGANIZATION OF THE INDUSTRIES
■ FINAL CONSIDERATIONS

In Italy, the biomass available for
producing energy is almost exclu-
sively made up of wood chip, agri-

cultural, agro-industrial and forest re-
sidues, and the biodegradable frac-
tion of municipal solid waste. The
energetic content of this bio-source is
equal to approximately 25 million
tons of oil (Mtoe). Not all of the bio-
mass produced annually is recovera-
ble, either because the raw material is
dispersed over the land, or because
other, alternative uses of the biomass
itself are possible. It is estimated that
the biomass that can be used for
energy ranges from 45-50% of the to-
tal quantity produced. A further limit
regards the restrictions on the use of
certain types of differently treated or-
ganic materials that, according to cur-
rent regulations, cannot be burned in
the same way as virgin biomass.

The bioenergy “market” is thus a
sector with considerable potential
still  facing, however,  some hindran-
ces for its deployment despite the
growing interest shown by different
stakeholders. The main obstacles are:
unclear regulations, both technical
and legal, the lack of a long-term po-
licy and inadequate incentives.

Nevertheless, many companies are
operating satisfactorily both in Italy
and abroad, some that are already
part of the actual market, and others
that still need to be supported by sub-
sidies.

The bioenergetic chains closest to
meeting the current needs of the na-
tional socio-economic system are:

• the use of solid biofuels in the do-
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5] The bioenergy market:  
supply, demand and compatibility with the land 

mestic (primarily), industrial and
energetic sectors;
• the use of liquid biofuels from
agricultural crops for transport and
urban heating;
• the use of biogas for farming
needs. 

5.1) THE THERMAL 
AND ELECTRICAL USE 
OF SOLID BIOFUELS

5.1.1) THE RAW MATERIALS MARKET
Solid biofuels found on the national
market come essentially in the fol-
lowing forms:

FIREWOOD
Still today, the use of wood for the ge-
neration of energy is very widespread
in our country. A study conducted by
ENEA shows that, in Italy in 1999, for
the residential sector alone, approxi-
mately 14.5 Mt of wood were consu-
med for fireplaces, heaters and furna-
ces. The chemical-physical qualities of
this biomass are related to the essen-
ces used, the degree of drying, the
wood-bark ratio, and so forth, while the
market price varies as a result of the
aforementioned qualities, in respect to
the type of preparation, the quantity
acquired, and the geographical loca-
tion. Generally speaking, for wood fuel
we can estimate an average cost of ap-
proximately 100 /t for the final custo-
mer, though we must not forget that it
is possible in many situations to obtain
no-cost timber (from agricultural shea-
ring, forest harvesting scraps, etc.). 

CHIPS
The wood shavings produced by ap-
posite machines are called “wood chi-
ps” or “shredded wood.” To produce
chips, low quality wood is commonly
used, such as the residues from fore-
st, farming and urban pruning; the
scraps produced by sawmills; or even
wood from trees specifically cultiva-
ted through Short Rotation Forestry
(SRF).

Shaved timber can be absorbed by
the market to be used in the produc-
tion of particleboard, in the paper in-
dustry, in the production of compost,
or for energetic use. 

As a solid biomass fuel, the conve-
nience of wood chips allows for the
automatic stoking of boilers, as long
as the pieces are homogenous and
their dimensions between 3 to 5 cm.
Wood chips come in three different
varieties:

• green, when leaves are also pre-
sent (typically when the entire
plant is shredded);
• brown, if branches and trunks are
chipped along with the bark;
• white, if the wood is debarked
beforehand.

The shavings produced by fresh
wood generally have a moisture con-
tent that oscillates between 40 to
50%, thus making it necessary to gua-
rantee correct aeration during the
storage phase, in order to avoid fer-
mentation processes that deteriorate
its quality. On average, the absolute
humidity rate of wood chippings on
the market is around 35% for a calori-
fic value of less than approximately
2,500 kcal/kg and an estimated cost
of 40-50 €/t.

PELLETS
A solid biofuel that is highly suited for
domestic heaters is the wood pellet.
Pellets are produced using the pow-
ders obtained from the defibration of
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wood residues, which are compacted
under high pressure by special ma-
chines (and do not require any kind
of binder),  in small  cylinders of
varying lengths and widths (15-20
mm long, 6-8 mm in diameter), who-
se lowest  calorific value is on avera-
ge around 4,000 kcal/kg. Certain ty-
pes of timber industry scraps (sha-
vings, sawdust, powders) can be
used to create the wood pellet. This
biomass is characterized by its low
humidity (on average, from 8-12%)
and for its elevated density, as well as
for the regularity of the material. For
pellet production it is necessary to
use non-treated virgin timber, which
contains no toxic substances, glues
or varnishes.

Due to its high energy density and
fluidity, which render it easy to tran-
sport and automatically load even in-
to the smallest boilers, the pellet is
poised to become the solid biofuel of
the future. 

Italy is the most important Mediter-
ranean pellet market, with over 90 pro-
duction sites. Nevertheless, national
production, of approximately 160,000
t/year, cannot satisfy the growing de-
mand, which in 2003 surpassed
200,000 t, making it necessary to im-
port a lot of product from abroad.
Among solid biomass fuels, the pellet
is the most expensive. Its’ prices vary
from 150 to 200 €/t, yet its conve-
nience is nevertheless elevated in re-
spect to traditional fuels, and the com-
panies producing the pellet make up
an ever-expanding sector. 

In Italy, almost all pellets are bur-
ned in over 125,000 domestic hea-
ters, while less than 2% are used for
larger heating boilers (approximately
500 units installed).

OLIVE RESIDUES 
The olive industry produces, as a wa-
ste of the processing cycle, olive resi-
due, an excellent fuel that is often re-
used by the very same industry or

BIOMASS FOR ENERGY AND THE ENVIRONMENT
REPORT 2003

ITABIA
Italian Biomass Association

Ministero dell ’Ambiente e della Tutela del Territorio 33

sold for the generation of process
heat or electricity.

The olive residues are divided into
virgin and exhausted. In fact, for cla-
rity’s sake, the traditional processing
cycle of the olives (washing, grin-
ding, crushing, and pressing) produ-
ces, besides oil (approximately 20%),
virgin olive residues (approximately
40%, with humidity between 15 and
50%) and vegetable water (approxi-
mately 40%, with humidity between
85-95%).

The humidity of the virgin olive resi-
dues varies according to the pressing
method used, ranging from the mini-
mum values related to the “Baglioni
System,” to the maximum values
from centrifuging. From virgin olive
residues, approximately 60% of which
come from the pit and the remaining
40% from the skin, oil from olive resi-
due is extracted and produces, as a fi-
nal waste product, exhausted olive
residue (humidity between 8-15%).

The chemical-physical properties of
exhausted olive residues make them
particularly suitable for energetic
use, properties such as their increa-
sed net calorific value (4,400-4,800
kcal/kg) and their granulometry, al-
lowing for easy transport of the loose
material, which can furthermore be
stored in mounds without any parti-
cular problems. The average wholesa-
le price of olive residue is approxima-
tely 40-50 €/t, but can vary signifi-
cantly as a result of the quality, the
acquisition period and, above all, on
the distance of the consumer(s) from
the olive residue treatment factory.

RICE HUSK
The rice husk is the most important
refuse (18-20% of the weight) produ-
ced in the processing of rough rice or
paddy rice and is made up of the hul-
ls and bracts of the kernels (the fruit
of grasses with only one seed, which
in this case is the grain of rice). The
humidity of the rice husk is always

very contained (10-15%) since it is di-
scarded downriver of the parboiling
process of the paddy rice. This makes
it easier to store it in mounds or silos,
while its reduced density (120-130
kg/m3) renders its transport from the
production sites inconvenient for
economic reasons.

For these reasons, the utilization of
husks as a biofuel is convenient
within the rice producing companies,
but not beyond. Therefore, a specific
market of husks does not exist ex-
cept for its use as a raw material in the
extraction of silicon and furfural (ap-
proximate price, 15 €/t).

GRAPE MARC  
Grape marc, the waste produced by
crushing and pressing the grapes
from the wine industry, corresponds
to 15-25 % of the grapes and is made
up of skins (10-20 %), stems (3-8 %)
and grape pip (1-6 %).

The grape marc is then utilized in
the distillation process or in the pro-
duction of “pomace wine” and the re-
sidues produced from this process
are, respectively, distilled and exhau-
sted grape marc. Both can be used as
a fuel (with an approximate net calori-
fic value of 3,000 kcal/kg) for the pro-
duction of energy, if dried adequately
beforehand.

There is no specific market for
exhausted grape marc. This waste is
available in large quantities (at no co-
st) from the wine industries, which
utilize its energetic potential strictly
for generating the process heat they
require.

SHELLS AND NUTS
The fruit preserving industry – in

the production of fruit juice, sweets,
fruit syrup or dry fruit, etc. – produce
shells and nuts as processed waste.
The following is some indicative data
on the ratio of waste in respect to the
weight of the raw material: peach pits,
15-20 %; almond shells, 65-70 %; ha-
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zelnut shells, 50-60 %.
This waste makes great fuels, both

for its calorific values (average 4,500
kcal/kg), and the considerable ease
with which it can be collected, tran-
sported and stored. And the very sa-
me fruit preserving industries use it
for the production of process heat.
Although it cannot be said that there
is a consolidated market for these
products either, there are strong si-
gns of growing interest above all in
shells (hazel nuts, almonds, pine
nuts, etc.) for the combustion of do-
mestic boilers.

5.1.2) THE BIOENERGY 
CHAIN’S MARKET

THERMAL ENERGY FOR INDIVIDUAL
DOMESTIC USE
Quantifying the consumption of wood
for energy in Italy is highly complex, in-
sofar as there does not exist sufficien-
tly reliable data, especially in regards
to domestic use. Nevertheless, it must
be stressed that the heating market
for buildings (and for small-scale indu-
strial use) is already witnessing the ri-
sing competitiveness of ligno-cellulo-
sic biomass in respect to fossil fuels. 

In the domestic sector, heaters, fi-
replaces, boilers and wood-burning
stoves from several dozen to several
hundred kW of power are currently
sold. At this time, the low-powered ap-
pliance market (10-50 kW) for dome-
stic heat is approximately several do-
zens of thousands of units per year.  

The existing appliances in Italy are
nevertheless mostly obsolete and
poorly efficient. There is thus ample
room for more efficient conversion te-
chnologies, including inverted flame
combustion boilers coupled with an
accumulator. This would lead to a si-
gnificant increase in the net energy
supply, also keeping the global con-
sumption of wood fuel unaltered. 

Recently, environmentally compa-
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tible combustion technologies have
reached levels of efficiency, reliability
and comfort very similar to traditio-
nal plants running on gas or diesel
fuel. It is suffice to say that a modern
heater or boiler running on biomass
can have yields close to 90%, enor-
mously limiting biofuel waste and op-
timizing emission control in respect
to old fireplaces and heaters.

To this we must add the progressive
evolution of the solid biofuels market
that, as previously described, offers
not only wood fuel from logs, but also
from wood that is chopped (chips) or
ground and pressed (pellets and bri-
quettes), which is easier to transport
and store.

This niche market for the produc-
tion of thermal energy from biomass
is showing constant growth, not just
due to the economic convenience in-
volved, but also in regard to the ever-
increasing awareness of the use of
renewable energy sources.

Currently, biomass-heated power
plants entail high investment costs,
which are counterbalanced by low ope-
rational costs, rendering the higher-
powered plants generally more cost ef-
fective than lower-powered plants. 

The economic convenience of bio-
mass heating plants comes from the
depreciation time of the investment,
depending on the savings of diesel
fuel/gas and therefore the intensity
of the use of the plant. Currently, de-
pending on the prices of heating
fuels, the cost of thermal kWh from
biomass can be 2-3 times lower than
that of diesel fuel.

Living spaces that are small, inhabi-
ted only occasionally or situated in
mild climates have a low energy need
and require a long period of time for an
investment return. Conversely, relati-
vely large living spaces that are conti-
nuously inhabited throughout the
year often have annual heating needs
of over 50,000 kWh, equal to 5,000 li-
ters of diesel fuel, 5,000 m3 of metha-

ne or 6,300 liters of liquid petroleum
gas (GPL). In these circumstances, a
biomass plant can be very conve-
nient, also when considering the lower
unit costs for high-powered plants. 

Within the economic balance, it is
necessary to also evaluate possible
public incentives, available in some
cases as non-refundable contribu-
tions or else as a tax deduction. 

BIOMASS DISTRICT HEATING
A district heating network running

on biomass is a system that distribu-
tes heat through a convector fluid
(water pressure at 120°C) generated
in a medium or high-powered thermal
heating station (from several hun-
dred kW to many MW), to a series of
consumers through a closed circuit of
well-isolated pipes, with minimal di-
spersion of heat along the route.

A network, depending on its length
and number of joints, can satisfy the
thermal needs (heating and sanitary
hot water) of numerous buildings or
entire neighborhoods, if traditional boi-
lers are replaced by heat exchangers
for every single consumer served.

Each consumer is independent and
pays only for the heat consumed,
thus reaping a series of benefits be-
cause, besides saving on the installa-
tion and maintenance of single boi-
lers, the consumer is not subject to
the hazards of explosions or fires in-
side the living space.

A district heating network can auto-
nomously produce thermal energy
with its own boiler or take advantage
of the process heat generated by in-
dustrial activities or the production of
electrical energy (cogeneration).  

Small and medium-sized district
heating plants guarantee heigh ther-
modynamic efficiency, can be achie-
ved with limited investment and amor-
tization periods and allow for the full
valorization of local resources.

Biomass district heating has spread
widely in Italy in the last decade, espe-
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cially in the Autonomous Province of
Bolzano (see Figure 5.1) and then th-
roughout Piedmont, Lombardy, Val
d’Aosta and the Trento Province (Table
5.1 and Attachment 14).
Many of these plants are situated in
remote municipalities of the
Alpine valley, where, due to
the climate, the request for
thermal energy is drawn
out over long periods of
the year and where,
furthermore, one can rely
on large quantities of mainly
local wood materials.

In these valleys, the repla-
cement of individual heating plants
with a single centralized, efficient
plant (the central district heating sta-
tion) has produced a series of positi-
ve effects (whether from a technical-
operational, economic, or environ-
mental point of view) such as, for
example:

• Less pollution: instead of opera-
ting hundreds of individual plants,
there is only one central plant, whi-
ch can best regulate combustion
(greater energetic efficiency) and
utilize advanced systems of emis-
sion control.
• Lower costs (excluding initial in-
stallation costs and predisposition
to the network).
• Greater safety and comfort inside
the living space: there exists no
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possibility of gas leaks, explosions
or fires.
• The elimination of maintenance
responsibilities on the part of the
consumers.
• The recovery for energy use of re-
sidual biomass that would otherwi-
se be destined for dumps at one-
rous disposal costs.

The success of district heating for
heating and hot sanitary water is pro-
ven not only by the constant increase
in the number of consumers served

by already operating plants, but also
by the growing trend of new installa-
tions not only in Alpine areas, but th-
roughout the central and southern
part of the country as well.

THERMAL ENERGY FOR INDUSTRIAL USE
In the industrial sector, there are nu-
merous sites that are suitable for the
valorization of ligno-cellulosic waste,
derived from their own production cy-
cle, to be re-used as a source for the
production of the electrical and ther-
mal energy (heating, cooling, process
heat). In many cases, large compa-
nies handle such high quantities of re-
sidual biomass that, besides sati-
sfying their own energy needs, they
can also make their energy surplus
available for other networks. This pre-
sents economic advantages both in
the savings on the energy to be acqui-
red or possibly sold, as well as the re-
duction of disposal costs of the resi-
dues produced. The image factor must
also not be overlooked, insofar as a
correct environmental policy on the
use of renewable energy sources can
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Fig 5.1 DISTRICT HEATING PLANTS IN ALTO ADIGE

Source: Ufficio Risparmio Energetico P. A. Bolzano

Tab. 5.1 BIOMASS DISTICT HEATING PLANTS IN ITALY

PROVINCES PLANTS N. THERMAL POWER MWt

AOSTA 2 10
BOLZANO 30 107 
BRESCIA 1 13 
CUNEO 2 10
SONDRIO 2 22
TORINO 2 14
TRENTO 2 17 
TOTAL ITALY 41 193 

Source: ITABIA (2003)

WORKING

UNDER CONSTRUCTION



produce corporate benefits in respect
to the numerous consumers aware of
these issues. It is no coincidence that
companies increasingly more often
launch their products through adverti-
sing campaigns that exalt their use of
RES in the production process. 

Currently, there is no updated data
available that would facilitate an esti-
mate on the national level of the num-
ber of plants installed for the produc-
tion of thermal energy from biomass
for industrial purposes. The last study
dates back to a survey conducted by
ENEA in 1993, which showed that
there were approximately 1,300
plants, whose production of thermal
energy, almost all of it destined for in-
ternal consumption for processing,
reached an annual capacity of ap-
proximately 2,600 MWt.

Among the industries that can bene-
fit from the use of residual biomass we
can include, for example, those that
deal with the transformation of food
products (such as the fruit preserving
sector), pasta factories, rice mills, di-
stilleries, olive residue treatment fac-
tories, etc.; as well as industries for the
primary and secondary transforma-
tion of wood, such as sawmills, panel
mills, furniture mills, and so forth.

As far as the wood industry sectors
are concerned, a 2003 survey con-
ducted by ITABIA shows a production
of wood waste of approximately 6
Mt/year, of which at least 4 Mt is used
for energetic purposes (processing
and the air conditioning of work envi-
ronments).

Even in the national panel sector
(MDF1 and particle board) we can
estimate a consumption of total bioe-
nergy for processing of approxima-
tely 0.8 Mtoe/year.  

In fact, considering that national
yearly production of MDF is equal to
approximately 1 million tons/year
and the unitary energy need is equal
to 0.3 toe per ton of panel produced,
there results a processing consump-
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tion equal to 0.3 Mtoe, of which on
average 70% is produced from bark
and processing waste (the rest with
methane). The contribution of bio-
mass for the production of MDF is the-
refore estimated at around 0.2
Mtoe/year.

A similar estimate can be made for
wood particleboard, where national
production is approximately 5 million
tons/year, but where unitary energy
consumption is 40% less in respect to
MDF. Therefore, a contribution from
biomass energy is estimated at ap-
proximately 0.6 Mtoe/year.

For an estimate on bioenergy con-
sumption from the oil and rice indu-
stries we can refer to indicative data
considering that the residues in pro-
duction (exhausted oil residues and ri-
ce husks) – amounting to global an-
nual quantities of approximately 800
kt of dry matter – are almost entirely
absorbed by the farms themselves for
energetic use and, in some cases, sold
to central thermoelectric stations, with
a possible extrapolation that brings
about a contribution of biomass
energy estimated at around 0.2 Mtoe.

Even other sectors of the agro-ali-
mentary industry play an important
role in the utilization of their produced
waste for energetic ends, in particular:

• pulp and grape marc residues in
the wine and alcoholic beverage
sector, with an annual production of
dry matter estimated at approxima-
tely 450 kt.
• nuts, shells, peels etc., from the
fruit preserving sector, with an ove-
rall annual production of dry matter
estimated at approximately 350 kt.

ELECTRICAL ENERGY FROM BIOMASS 
The most widespread technology

for the production of electrical energy
is the combustion of solid biofuels in
a boiler, which produces steam that
feeds a turbine, coupled with an alter-
nator for the generation of electricity.

This production cycle of electrical

energy from biomass is economically
conceivable only in larger plants, whi-
ch therefore call for a minimal thre-
shold of approximately 1MWe, corre-
sponding to a consumption of bio-
mass (with 35% humidity) of approxi-
mately 25 tons per day.

The electrical output of these plants
is generally around 25%, which is why
it is fundamental from an economic
and environmental point of view, to
maximize the recovery of process
heat, equal to 75% of the energy emit-
ted with the fuel. This is not always
possible, considering that the ther-
mal consumers are normally seaso-
nal and, for environmental reasons,
not located near the plants.

Keeping in mind the cost of bio-
mass at the plant (on average around
50 Euro/t and growing), the lack of
heat recovery produces unintere-
sting economic results. Nearly all of
the existing plants in Italy came
about as a result of the incentives of
the CIP 6/92, whose structure did not
favor cogeneration.  

The plants built and operating in
2003 (Table 5.2) show an overall
gross installed capacity produced
from virgin biomass of approximately
312 MWe, distributed across 31
plants (for an average capacity of ap-
proximately 10 MWe per plant), which
corresponds to a yearly consumption
of biomass of  approximately
3,500,000 tons, within a hypotheti-
cal yearly average of 7,500 operating
hours per plant, and an electrical pro-
duction of 1.7 TWh.

Small plants have been excluded
from the list, as well as those that re-
utilize the electrical energy produced
for agricultural self-consumption.

For a more detailed view of the cha-
racteristics regarding the aforemen-
tioned plants, see Attachment 15. 

In recent years, numerous projects
for thermoelectric plants running on
biomass have been proposed throu-
ghout all of Italy, with capacities of up
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to 20–30 MWe. Plants of these dimen-
sions each require approximately
200,000–300,000 tons of plant fuel
per year, quantities that should be ob-
tained locally whenever possible,
within a range of several dozen kilo-
meters from the central station. Eco-
nomically speaking, this corresponds
to a net profit ratio in the agro-forestal
sector of approximately 10-15 million
Euro per plant. The biomass that is
theoretically available in Italy could al-
low for the creation of several dozen
central stations of this kind. Neverthe-
less, it will be necessary for the indu-
stries to organize their necessary in-
frastructures for gathering, transport,
conditioning and storage. The intro-
duction of more plants in the same
area if, on the one hand, could render
the investments in the infrastructures
on the part of the suppliers more profi-
table, on the other, if not accompanied
by a careful evaluation of the available
biomass resources, could create signi-
ficant local imbalances between sup-
ply and demand, with an increase in
the price of the fuels and difficulty in
procuring them.

5.2) LIQUID BIOFUELS

5.2.1) BIODIESEL: THE RAW
MATERIAL MARKET
Biodiesel is obtained from the esteri-
fication process of vegetable oils as
well as regenerated vegetable oils. To-
day, the Italian industry produces ap-
proximately 20% of the biodiesel ge-
nerated in all of Europe. The vegetable
oils used for this purpose are chiefly
derived from colza, sunflower and
soy; only around 1/3 of the raw mate-
rial is of national origin (colza oil is im-
ported from France and Germany).

From an environmental point of
view, when compared to diesel fuel,
the use of biofuel offers a series of ad-
vantages, including:

• the reduction of CO2 emissions
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(the life cycle analysis shows that
for every kg of diesel fuel substitu-
ted there is a savings of 2.5 kg of
CO2 emitted);
• better combustion for an
increased presence of oxy-
gen in the molecule;
• the absence of polyaroma-
tic hydrocarbon; 
• the absence of sulfur;
• less production of small particula-
tes (PM10);
• less emission of aromatic com-
pound (carcinogenic materials);
• total biodegradability.

As far as the price of biodiesel is con-
cerned, it must be said that, due to the
higher costs of production (vegetable
oil makes up 80% of the value of the fi-
nished product), the storing of the
raw material and the final distribu-
tion, competing with diesel fuel is
possible only if compensated for by a
tax exemption. 

Until 2001, the amount of biodiesel
allowed for the tax exemption on fuels
was 125,000 t/year. The 2001finance
bil l  increased that amount to
300,000 t. This legislation is in effect
until 2004, by which time the new in-
centive system must be delineated,

also in keeping with the Community
Directives (see Chapter 2). 

This amount is recovered annually
following a method based on the pro-
duction capacities of the plants and
the quantities of the product sold in
preceding years (Figure 5.2).
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Tab. 5.2 BIOMASS ELECTRIC ENERGY PLANTS IN ITALY(1) 

REGIONS PLANTS N. GROSS ELECTRIC POWER MWe

PIEMONTE 4 31,2
LOMBARDIA 6 35,4 
VENETO 2 24,0 
FRIULI VENEZIA GIULIA 1 0,5
EMILIA ROMAGNA 4 48,7
TOSCANA 1 18,0
UMBRIA 2 9,8
MOLISE 2 28,6
CALABRIA 5 100,0
PUGLIA 4 15,5
TOTAL ITALY 31 311,7

Source: ITABIA (2003)

1 Data in table are changed as to the executive summary for subsequent integrations

NOVAOL 39%
ESTERECO 2%
FOX PETROLI 30%
DEFILU 3%
ITAL-BI-OIL 8%
COMLUBE 4%
BAKELITE 14%

Source: National Biodiesel Association

Fig 5.2 MARKET SHARE OF BIODIESEL IN ITALY
(2002/04)



5.2.2) BIODIESEL: THE CHAIN’S
MARKET 
The market for product use has evol-
ved rapidly in recent years. Whereas in
the past the majority of biodiesel went
towards the domestic heating market,
whether in pure form or mixed with die-
sel fuel, there is now a formidable rise
in the use of a 5% mixture of diesel fuel
for the transportation sector, connec-
ted to the introduction of a low-sulfur
diesel fuel on the market, in which bio-
diesel’s lubricating qualities are also
increased.

According to Assobiodiesel, the
market is growing with the quantities
indicated in Table 5.3. The estimates
for 2004 are anticipatory.

The same sources estimate that ap-
proximately 4,000 vehicles will run
continuously with a 20/30% mixture,
while over 3,000 buildings will be
heated exclusively using biodiesel.
The quantity of diesel fuel for automo-
biles without sulfur additives with
biodiesel would amount to approxi-
mately 5 Mt. 

5.2.3) BIOETHANOL
Bioethanol is a renewable energy
source that can be used as a fuel or,
more appropriately, as a raw material
for gasoline (petrol) additives such
as ETBE (Etil-terz-butil-etere, similar
to Metil-terz-butil-etere, which is cur-
rently used in unleaded fuel).

These can be produced through fer-
mentation using plant biomass that,
according to their nature, can be clas-
sified in three distinct categories:
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• Sugary materials: beetroot, topi-
nambour (Jerusalem Artichoke),
sweet sorghum, etc.
• Starchy materials: wheat, corn,
barley, grain sorghum, potatoes,
etc.
• Ligno-cellulosic materials: straw,
corn stalks, wood scraps, etc. (cel-
lulose hydrolysis is needed for the-
se materials, which requires com-
plex chemical reactions)

In Italy there currently exist approxi-
mately 60 active distilleries that tran-
sform plant products into alcohol,
partially arising from public interven-
tion of the withdrawal of surplus pro-
ducts. A large part of the alcohol pro-
duced is destined for the food market.
Some of those distilleries are capable
of producing absolute alcohol that
could be used for the energy market
and the production of ETBE.

There is only plant for the produc-
tion of MTBE in Italy capable of produ-
cing ETBE (Ecofuel in Ravenna), as
has taken place in the past on the ex-
perimental level. Two other plants
could be ready in relatively little time
in two refineries.  

The bioethanol market should have
opened up in 2001, following the ap-
propriation of the finance bill of that
year  in favor of an experimental
project for creating incentives for the
use of alcohols and its derivatives
(mainly ETBE) in the transportation
market. The meagerness of the appro-
priation, the notorious bureaucratic
complexities in Italy and Europe, and
the ubiquitous perplexity on the part

of certain industrial sectors prohibi-
ted the project from taking off. Ne-
vertheless, a modest amount of etha-
nol produced in Italy is sold to other
countries (Brazil, Sweden, etc.) to be
used as fuel. 

The aforementioned experimental
project should be realized in 2004,
based on a tax exemption to the ad-
vantage of ETBE producers, which
should generate benefits through to
the producers of the raw material.
This will take place only after the
broad agreements have been outli-
ned in the industry, in the wake of
events taking place in other countries
active in the biofuels field.

5.3) BIOGAS FROM
ANAEROBIC DIGESTION

Anaerobic digestion is a complex
biological process through whi-
ch, in the absence of oxygen, or-

ganic compound is transformed into
biogas, made up principally of metha-
ne and carbon dioxide. The percentage
of methane in biogas varies according
to the type of organic compound dige-
sted and the processing conditions,
from a minimum of 50% up to approxi-
mately 80%.

Anaerobic digestion’s almost exclu-
sive function is to reduce the organic
waste load present in many types of
waste. Biogas is therefore considered
to be a byproduct of the cleaning
treatment of that waste, impossible to
render commercial because of its high
costs and the numerous other pro-
blems that would bring about its inclu-
sion in a network of gas pipelines or in
the storage of cylinders. It is often bur-
ned without any recovery of energy,
yet it is beginning to be used to partly
cover the thermal loads of a farm or
farming cooperatives, or to produce
electrical energy.
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Tab. 5.3 BIODIESEL MARKET TREND IN ITALY

1999 2000 2001 2002 2003 2004
kt kt kt kt kt kt

BLANDS ‹ 5% IN GASOIL 0 0 90 160 230 245
BLANDS ‹ 30% IN GASOIL 2 2 10 20 15 15 
100% FOR HEATING 43 68 45 50 15 40
TOTAL 45 70 145 230 260 300

Source: National Biodiesel Association 2 Law 23/12/2000 n. 388 



Following is a description of the si-
tuation of the plants for biogas pro-
duction in Italy.

5.3.1) ANAEROBIC DIGESTION
PLANTS OF ZOOTECHNICAL SLURRY
In 1999, 72 anaerobic digestion plants
treated zootechnical slurry in Italy, of
which 5 were centralized (Attach-
ment 16) and 67 were on farms (Atta-
chment 17). Almost all of the plants
are concentrated in the northern re-
gions (39 in Lombardy, 7 in Emilia-Ro-
magna, 12 in Trentino-Alto Adige).

Most of the plants operate on swine
slurry. Only 12 farm plants, all of them
in the Bolzano Province, and two cen-
tralized plants treat bovine slurry.
There are still only a few that treat mix-
tures of more than one type of waste
that is not only zootechnical. The cen-
tralized plants also treat sewage slud-
ge and agro-industrial waste, in parti-
cular, vegetable water from the oil in-
dustry and organic domestic waste,
which comes from the separate col-
lections of urban waste.

In most of the farm plants in Alto Adi-
ge, even catering or organic domestic
waste is treated with bovine slurry.

The prevailing agricultural plants
are simplified and low-cost, in which a
plastic covering is placed over a tank
or lagoon used for slurry storage. 

These plants operate “cold” or at mo-
re or less controlled temperatures.

From a survey conducted by the
companies that construct these kinds
of plants, it has been noted that ap-
proximately 30 plants have been ope-
ned between 1999 and 2003. 

In regards to the use of biogas, co-
generation (the combined production
of heat and electrical energy) is preva-
lent. Cogenerators have been installed
in all types of centralized plants and in
40 farm plants. In 21 plants, generally
connected to cheese factories, the
biogas is burned directly in the boilers
for the production of Grana Padano or
Parmigiano-Reggiano cheese.
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5.3.2) THE ANAEROBIC TREATMENT
OF OTHER WASTE BIOMASS
In Italy, as in the rest of Europe, anae-
robic digesters are widespread in the
stabilization of excess sludge from
the purifiers of urban sewage. A sur-
vey taken in 2000 identified approxi-
mately 120 anaerobic digesters ope-
rating in as many urban waste purifi-
cation plants, with a capacity to treat
sewage of up to 21.5 million inhabi-
tants.

A number of biogas plants were set
up in the agricultural industry as well,
particularly in distilleries, sugar fac-
tories, and factories for the produc-
tion of fruit juice and sugar products.

Little experience has been accumu-
lated relative to the anaerobic dige-
stion of the organic fraction of munici-
pal waste, whether originating from
the separately collected organic frac-
tion or from the organic fraction of do-
mestic waste:

• in regards to the treatment of the
organic fraction, there are plants star-
ting up in Verona (350 t/day of orga-
nic fraction) and Villacidro (CA) (120
t/day of organic fraction), a plant in
the finishing stages in Bassano del
Grappa (VI) (40 t/day of organic frac-
tion and 40 t/day of separately col-
lected organic fraction) and a plant
starting up in Rome (40.000 t/a of
municipal waste);

• in regards to the treatment of the
pre-selected organic fraction from se-
parately collected organic fraction,
besides the Agrilux plant that works
primarily on zootechnical slurry,
agro-industrial sludge and separately
collected organic fraction, and the
plant in Treviso that co-digests sewa-
ge sludge (80 t/day) and separately
collected organic fraction (10 t/day),
there is a plant starting up in Pinerolo
(TO) and one under construction in
Camposampiero (PD), which offers a
clear example of an integrated sy-
stem. In fact, the central plants (for
biological purification, anaerobic co-

digestion, cogeneration and aerobic
composting) are closely interconnec-
ted in order to best exploit the mana-
gerial and processing synergies avai-
lable from the utilized technologies.

5.3.3) THE RECOVERY OF BIOGAS
FROM THE DUMPS
A push towards the creation of plants
for the generation of electrical energy
from biogas obtained from urban wa-
ste landfills came from measure Cip
6/92, on the basis of which power
plants of approximately 100 MW have
been authorized. Data from the GRTN
(National Transmission Grid Operator)
identifies 89 plants of this kind opera-
ting in Italian dumps, for a total of ap-
proximately 128 MW of installed
power and an electrical energy pro-
duction of approximately 566 Gwh/
year.

The overall hypothetical capacity of
all the Italian dumps comes close to
1,000 MW. Actually, only a fraction of
this, estimated at approximately 30%,
can be utilized for energetic purpo-
ses. Since a large part of this capacity
is concentrated in medium-sized and
large dumps, an objective of 200-300
MW for 2008-2012 seems viable.

5.4) ANALYSIS OF PRINCIPAL
PROBLEMS CONNECTED 
TO THE ORGANIZATION OF 
THE INDUSTRIES

To start up any kind of bioenergy
chain, the first priority is to
study its feasibility in respect to

a series of problems that, if not analy-
zed well, can negatively influence or
even compromise the success of the
undertaken action.

Based on the experiences so far
conducted in the bioenergy sector, it
can be said that the most important
factors are those related to economic
feasibility, social consensus and the
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actual availability of biomass.

ECONOMIC FEASIBILITY 
The biomass intended as fuel de-

monstrates a remarkable versatility
both in the physical forms in which it
can be found (solid, liquid and ga-
seous) and its final energetic uses
(thermal, mechanical and electrical
energy).

As far as the production of electri-
cal energy from plant biomass is
concerned, Paragraph 5.1.2. lists the
main reasons that render the econo-
mic aspect of the projects in this
sector negative, first and foremost
being the substantial investment co-
sts during the start-up  phase and
the high costs of biomass in the ma-
nagement phase. 

Furthermore, it is precisely this
sector that presents the greatest gap
between the regulations and the in-
centivization forms issued to favor
development. It is suffice to say that
the cost per MW of power necessary
for the realization of a plant is estima-
ted at four times greater than that
which is necessary for a combined
cycle plant. Therefore, beyond just
ecological awareness, to render the
reaching of the objectives set by the
European Community possible, the
projects for the production of electri-
city from biomass must be given mo-
re adequate economic and regulatory
incentives.

The domestic heating and district
heating sector, in which the condi-
tions are particularly favorable, is the
only one sector whose qualities ren-
der the economic feasibility of the
projects attractive. 

Finally, even for the sector of liquid
and gaseous biofuels (biodiesel and
bioethanol), strictly tied to the agri-
cultural sector, there are more than a
few difficulties to overcome in order
to render the balance of the entire
production industry advantageous.
We can imagine greater development
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for the agro-energetic industries only
through the introduction of adequate
incentivization mechanisms to bol-
ster the revenue of the farmers, the
first link in the industrial chain, throu-
gh to the abolition of exemption from
taxation of the final product.
SOCIAL CONSENSUS
The problem of social acceptance is
today the second barrier towards the
growth of biomass as a renewable
energy source and, in particular, it is
now widely known that social accep-
tance is, and has been, the most fre-
quent cause of the failure of various
initiatives, even for electrical energy
plants run on virgin biomass.

The problems of social consensus
nevertheless regard other renewable
sources, especially wind and geother-
mal and hydroelectric energy.

People’s dissension is often due to
the lack of correct “information” and
is furthermore exploited ad hoc by po-
liticians or local opposition commit-
tees.

That which reigns above all, howe-
ver, is what in America has been coi-
ned "the NIMBY Effect" (Not In My
Back Yard), which confirms the idea
that plants must exist far from the
users’ sight.

THE AVAILABILITY AND SUPPLY
OF BIOMASS
As has been extensively explained,
biomass is the only renewable source
that, before being utilized, must be
produced (cultivated if of agricultural
origin or nevertheless treated if co-
ming from the forests), gathered and
transported.
These are the principal reasons for
the high cost of biomass, a parameter
that significantly limits the economic
return and subsequently even the at-
tention of the companies potentially
interested in the bioenergy sector.
Below is a summary of principal criti-
cisms tied to availability and supply
in the agricultural and forest sectors:

FOREST SECTOR
• The limited accessibility of most
Italian forests;
• The inadequacy of professional
training;
• The reduced presence of forest
activity. 

AGRICULTURAL SECTOR
• The poor knowledge of the
quantity of biomass actually
utilizable in certain areas;
• The increased pulverization of
the agricultural properties that
complicates large-scale
organization of both the gathering
of residues and the cultivation of
dedicated species;
• The scarcity of work sites with
adequate technological and
production capacities;
• The presence of regulatory
requirements over the transport
and use of residues and
byproducts.

5.5) FINAL CONSIDERATIONS

Several relevant points can be de-
duced from that which has been
presented so far:

a) Strictly regarding the use of solid
virgin biomass, district heating pre-
sents, besides for individual dome-
stics use, a highly interesting solu-
tion for many Italian situations where
there is a favorable combination of
the land characteristics connected to
the availabil ity of  biomass,  the
weather conditions and the types of
existing buildings. 
b) As previously stated, solid biomass
can also be used for the production of
electrical energy, in which case it be-
comes fundamental to recover the
process heat, approximately 75% of
the energy emitted with fuel. This is
not always possible, even conside-
ring that the possible thermal consu-
mers are normally seasonal and, for
environmental reasons, not located
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close to the plants.
c) For the moment, other types of bio-
fuels manage to cover just a marginal
share of the market.
d) The acquisition of national biomass
at satisfactory prices is the first ob-
stacle to take into consideration, even
deciding to adopt adequate incentivi-
zation methods focused on the gathe-
ring of residual biomass or the pro-
duction of biomass from dedicated
cultivation.
e) It is then necessary to implement
adequate programs for the distribu-
tion of electrical power plants tied to
the national network throughout the
country.

How is the current situation placed
within various national and European
development plans?

If we look at that which has been do-
ne so far, we must admit that the rate
of the penetration of biomass onto
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the energy market in recent years rai-
ses many doubts as to the system’s
capacity to reach the objectives set
for 2010-2012, even on the European
level. A recent analysis conducted by
AEBIOM (European Biomass Associa-
tion) shows that in Europe, in 5-6
years (1995-2000/2001), on avera-
ge only 20% of the partial objectives
were reached that should have been
reached by that date. Italy is not in a
very different situation given that the
various development plans predict a
potential doubling of bioenergy, from
now through 2012, which should pass
from 5 to 10 Mtoe/year, 49% of re-
newable energy sources and 5% of
the internal consumption.

There are numerous obstacles that
often impede the system, which to
some extent regard the entire chain:
from purchasing resources to fine-tu-
ning new, safe and reliable technolo-
gies, to market growth. ■
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■ TECHNOLOGICAL INNOVATIONS
■ THE OPTIMIZATION OF SYSTEM ASPECTS TIED TO BIOMASS THROUGH 

THE DEFINITION OF PILOT PROJECTS AND/OR DEMONSTRATION PROJECTS
■ HOW TO INCREASE AND PROMOTE MARKET DEVELOPMENT
■ KEY ACTIONS

The use of biomass for energy pur-
pose is well established worldwi-
de and  in Italy as well. Neverthe-

less in order to attain the ambitious but
realistic targets stated in the various
Programs  and Action Plans, the fol-
lowing conditions must be fulfilled. 

• Technological and engineering in-
novations must introduced in the
biomass supply and conversion sy-
stems.
• The projects must be strongly in-
tegrated with the geographical area
where it is to be implemented. 
• Efficient Market  tools must be
employed.
• Key actions must be firmly pur-
sued. 

In the following a short analysis of
the previous aspects is performed.

6.1) TECHNOLOGICAL 
INNOVATIONS

Numerous innovations have
been introduced in recent
years, rendering possible the

implementation of (albeit limited) ex-
periences, yet still more are neces-
sary for significantly consolidating
and developing the market.

The innovations regard both bio-
mass supply and conversion, and are
aimed chiefly at increasing overall
system efficiency, reducing general
bioenergy costs, and limiting environ-
mentally harmful emissions.

BIOMASS SUPPLY
Generally, the supply cost of the raw
materials is approximately 45% of the
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6] Final remarks
and recommendations

total cost of energy production. For
dedicated energy crops, this cost va-
ries from 30-60 Euro/t of dry matter
and includes product cultivation, har-
vesting, storage and transport. We fo-
resee that this cost can be halved in a
relatively short period of time by im-
proving farming practices and increa-
sing crop productivity from the cur-
rent 10-15 t/ha per year of dry matter,
to 20-25 t/ha per year.

Furthermore, Short Rotation Forest
(SRF) is also linked to the diffusion of
cultivation practices, including tree
cutting and harvesting. In Europe, it is
likely that some 15 Mha of land will
come out of agricultural production
following the revision of the Common
Agricultural Policy. Of this amount, 5
Mha could be used for SRF. To compe-
te with agricultural production, a pro-
ductivity of 10 dry t/ha per year must
be achieved, and an easily marketa-
ble final product is also required. Cur-
rently, the pulpwood market is the
most profitable,  but the biofuel
market could become interesting in a
relatively short period of time. The in-
terest in SRF crops lies in the fairly
good yield of biomass, short cutting
cycles and the quick re-growth of
plants after cutting. Thus, certain tree
species (Poplar, Willow, Eucalyptus,
Broom/Tow, Black Locust) present
numerous advantages for the re-use
of abandoned lands and for soil pro-
tection.

The main obstacle to developing
this kind of forestation is the lack of
appropriate cultivation techniques,
including mechanical harvesting and
processing systems on the local le-
vel. Many efforts have been accompli-

shed in recent years to overcome the-
se obstacles, especially in Northern
Europe.

BIOMASS CONVERSION
Direct combustion is the most well-
known and utilized conversion pro-
cess of biomass into energy. Besides
its traditional domestic use in develo-
ping countries, where the conversion
efficiency of biomass into thermal
energy is between 5% and 15%, even
in modern industrial plants the expec-
ted conversion efficiency is, on avera-
ge, between 30% and 55%. The increa-
se in efficiency stems from the dual
need of using available resources in
the most rational way possible, as
well as reducing noxious emissions to
a minimum. Fluidized bed combu-
stion is a valuable tool for improving
both combustion efficiency and envi-
ronmental impact, while the cogene-
rational heat and power system (best
if coupled with a gas turbine cycle) is
a valuable means for exploiting as
much potential energy as possible
from biofuels. 

Other thermochemical processes
include gasification and pyrolysis.
The gasification of biomass is an ex-
perimental but not yet fully commer-
cialized technology, and is largely
tied to small-scale gasifiers (5-500
kW) to be used in developing coun-
tries. The first gasification phase has
been fairly well developed; less deve-
loped and tested is the purification of
the gases necessary for running en-
gines and gas turbines. 

Besides producing carbonous and
gaseous products, pyrolysis also
creates a liquid product, made up of
over 30 different chemical substan-
ces, with a yield, in modern plants, of
approximately 70-80% of dry bio-
mass. Current studies have not yet
resolved whether or not this product
should be used as a fuel or as a sour-
ce for chemical products with a high
added value.
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In regards to liquid biofuels, the cur-
rent technology for producing biodie-
sel and bioethanol from dedicated
agricultural crops and agro-industrial
byproducts is well established and
requires only minor innovations.
However, it is vital to seek out other
ways to produce biofuels besides tho-
se based on dedicated energy crops.
This mainly regards the production of
ETBE from lignocellulosic waste ma-
terials. One of the main obstacles to
widespread use is, in fact, the uncer-
tain availability of raw material for
ethanol production. This is not a big
problem for countries such as the U.S.
or Canada, where sugary or starchy
energy crops may be cultivated on a
large scale. However, in countries su-
ch as Italy,  where agriculture is
subject to numerous structural, orga-
nizational and cultivation cost pro-
blems, the use of waste lignocellulo-
sic material looks more promising.
Nevertheless, cellulose hydrolysis,
both acid and enzymatic, must be rai-
sed to a more advanced level. 

Over the last ten years, anaerobic
digestion has spread throughout
many European countries, including
Italy, not only for the recovery of bio-
gas, but also to control foul-smelling
emissions and to stabilize biomass
before it is used agriculturally. In
Italy, the partial divergence between
environmental regulations and the re-
gulations on renewable energy sour-
ces has not yet allowed the sector to
take off, together with the difficulty in
rendering plants with greater mana-
gerial complexity compatible with a
network of zootechnical businesses
that are, for the most part, of small di-
mension.

This has led to the improvement
and rationalization of systems that
exploit anaerobic co-digestion of va-
rious kinds of biomass (biomass of
zootechnical and agro-industrial ori-
gin, energy crops, crop waste, sewa-
ge sludge and the organic fraction of
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the wet/dry differentiated parts of
municipal waste), which has, for
example, has begun taking place in
centralized plants.

The agricultural world needs to be
sensitized to the opportunities that
are emerging from the overlap of di-
verse problems, such as the
greenhouse effect, the valorization of
organic waste, and the demand for a
greater contribution of renewable
energy sources.  In particular, the
zootechnical sector could be the dri-
ving force for the large-scale develop-
ment of anaerobic digestion, as is al-
ready underway in Germany, Austria
and Denmark.

6.2) THE OPTIMIZATION OF
SYSTEM ASPECTS TIED TO
BIOMASS THROUGH THE
DEFINITION OF PILOT
PROJECTS AND/OR
DEMONSTRATION PROJECTS

The validity of a project for using
biomass as energy source is de-
fined by multiple factors, a fun-

damental one of which is bearing in
mind the integration of the project it-
self within a well-defined geographi-
cal area (province, mountain commu-
nity, municipality, etc.). This does not
mean that the project cannot have a
broader scope, it only means that the
considered zone must be placed
within a homogenous context (be it
agricultural or forest) that is, above
all, realistic:  the “innovative” nature
of a project is not always in line with
the possible implementation of a
chain.

The expected environmental, eco-
nomic and social results that each
project should produce must first be
localized in the cited field, if we wish
to increase the project’s feasibility.

It is therefore useful to identify the
concept of “energy district” that in

terms of bioenergy has, or should ha-
ve, a particular significance. This is
derived from the definition of an “in-
dustrial district” (L.317/91 “Interven-
tions for the innovation and develop-
ment of Small and Medium-Sized En-
terprises”), intended as the territorial
system where businesses with the
same production specialization are
present. As a matter of fact, in an
energy district, interrelated subjects
within the local economic and social
system create the bioenergy chain.
For example, the subjects involved
could include:

• public administrations with the
dual role of energy consumers and
managers or co-managers of plants
and networks;
• energy operators;
• agricultural or forest businesses;
• consortiums of owners of agricul-
tural or forest lands;
• local credit institutions.

This system provides multiple bene-
fits, from environmental results to lo-
cal employment, and it must be noted
that the resources of the field contri-
bute to the local energy system. It is
important, however, that there exist a
“chain manager” capable of flexibly
managing all of the phases of the
chain so as to render the entire ope-
ration economically efficient.

Today, in the identifiable energy di-
stricts, consumption is often repre-
sented by Public Administrations
(Municipalities, Schools, Hospitals),
while the construction and manage-
ment of the plants can come in va-
rious forms (direct management,
special farms, mixed companies,
etc.).

Legislative Decree 228 of 2001, for
the modernization of the national
agricultural system, dedicates Article
13 to the definition of “rural districts”
and “quality agro-food districts,”
creating the base for substantial orga-
nizational innovations that could
create a bridge between the agricultu-
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ral and industrial-energy sectors. This
is not exploited to the fullest because
the production of energy from bio-
mass is not explicitly taken into con-
sideration.

The following phases must be inclu-
ded in a bioenergy project:

• an estimate of the availability of
biomass in the considered area(s)
destined for energy crops;
• an analysis of the possible tech-
nological options (for harvesting
and energy conversion);
• a draft of a preliminary environ-
mental impact study (where neces-
sary);
• an evaluation of the investments
(feasibility study);
• an analysis of existing barriers
(legislative, social, etc.);
• promotion (information and trai-
ning in local communities).

Defining strategies for supplying bio-
mass fuel is crucial for bioenergy
projects. The development of appro-
priate strategies must be guided by
criteria of efficiency, cost effective-
ness and environmental compatibi-
lity. The different elements of the
chain must be considered in their en-
tirety, keeping in mind the characteri-
stics required by the adopted energy
conversion system. Considering the
nature and variability of all the activi-
ties linked to the supply of fuel, the
availability of a decisional support sy-
stem could be useful.

Anyone intending to build a bio-
mass energy conversion plant must
be relatively close to the biomass
source since transportation costs si-
gnificantly influence the material’s fi-
nal price, as well as environmental ba-
lances. Generally, the distance also
depends on road network conditions,
but a maximum radius of 60 km can
be considered reasonable. The choice
of the site for an energy conversion
plant is unfortunately tied to the local
administrations’ disposition.

Bioenergy development is of intere-
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st to the industrial world as well as the
agricultural and forest sectors; that is,
a multiplicity of different extraction
and formation subjects that are often
knowledgeable only on their sectors.
For example, energy crops are virtual-
ly unknown beyond the scientific do-
main, and there is strong opposition
within the agricultural world to those
species. One of the main objectives of
a pilot demonstration project must
therefore be to make those potentially
interested sectors aware of the truly
tangible opportunities. Thus, it is im-
portant to offer open seminars to in-
crease the visibility of the project and
its final aims, as well as training cour-
ses for creating new businesses (e.g.,
cooperatives dedicated to harvesting
and possibly also the manage-
ment/transformation of the biomass
product, to also arrive at supplying a
“heat service” to consumers). 

In organizing the information to be
disseminated, it is vital to highlight
and clearly express the genuine be-
nefits, especially environmental be-
nefits, which can be obtained from
the activation of a bioenergy chain, in
order to increase social consensus on
those initiatives. In fact, in numerous
situations in Italy, disinformation is
the reason why initiatives for bio-
mass energy conversion plants have
failed, because they were considered
to be overly polluting and dangerous.

6.3) HOW TO INCREASE 
AND PROMOTE MARKET
DEVELOPMENT

Atrue market always means
convergence between supply,
demand and, in the specific ca-

se of biomass, compatibility with the
land, not only physically but in the so-
cio-economic sense as well. 

In the past 20 years, throughout
the entire sector of renewable energy

sources, all the emphasis has been
placed on substantially promoting
supply without, however, stimulating
demand. Without demand, however,
an organic market cannot be activa-
ted. Currently, supply is at a good le-
vel, while demand is virtually non-exi-
stent.

Therefore, the first step is to launch
a campaign of public sensitization on
the advantages of renewable energy
sources. Public opinion must thus be
convinced that turning to renewable
energy sources (including biomass)
is essential to mitigating the dama-
ges caused by the overwhelming use
of fossil fuels, especially in high envi-
ronmental risk areas. At the same ti-
me, the message must be realistic so
as to not promise unfeasible benefits.

We must thus help citizens achieve
greater access to renewable energy
sources by minimizing the disparity
in costs and prices between renewa-
ble and fossil fuels. 

The second step is then to award
those who utilize the new market, th-
rough “fiscal bonuses” (tax deduc-
tions, tax exemptions, etc.) or other
tools with an equivalent impact.

Creating a plant that strongly in-
fluences the territory, without gua-
ranteeing a return of some direct be-
nefits to the local population is one of
the main reasons that new installa-
tions are often met with resistance. 

The third step is to associate the
creation of a plant with a service to
the local population, such as heat, wa-
ste disposal, the creation of natural
oases, and so forth.

The action of direct stimulation of
demand should not be separated
from incentives for supply, which au-
tomatically reflect back on demand.
The incentives should generally: 

• encourage those technological in-
novations aimed at increasing ove-
rall system efficiency and impro-
ving environmental impact;
• favor the largest possible reco-
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very of energy and thus be differen-
tiated according to whether or not
the plants cogenerate heat and
electricity or generate only electri-
city;
• be introduced only where there is
the need to activate a market.

The support of energy sales prices,
especially in the case of biomass, must: 

• be flexible and keep in mind the
different costs of raw materials that
vary according to the type of bio-
mass used and the production site;
• be effective for a sufficient num-
ber of years and ensure investment
returns (the European nations that
adopt this type of incentive apply a
relatively low sales tax on electrical
energy for many years).

Finally, the certification of processes,
products and chains is another im-
portant tool that must be taken into
serious consideration if the market is
to be stimulated. Existing tools must
be diffused and, where necessary,
developed and broadened to cover
the entire chain range.

In any case, there is a pervasive
need to create a single European
market for renewable energy sources
prior to the harmonization of product
standards, as well as technical and le-
gislative regulations.
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6.4) KEY ACTIONS

The qualitative transition of bioe-
nergy from a niche market to a
solid and stable organized sy-

stem, with a precise position in the
national economy, depends on a
number of factors, but above all on an
increase in the overall awareness of
bioenergy’s potential and current ro-
le.
The crucial elements in achieving this
awareness are: 

• Improving the relationship
between bioenergy chains and su-
stainability of development
• Integrating policies on biomass
within the context of renewable
sources and the reduction of
greenhouse gases
• Integrating the application of bio-
mass with other non-food uses and,
in particular, for the productive use
of wood and its derivatives
• Stabilizing the legal framework to
encourage continuity in public and
private investments
• Supporting the production of bio-
mass for energy, when inserted in a
context of agronomic and territorial
compatibility
• Developing a well organized sy-
stem of biomass chains through in-

centives for inter-sectoral organiza-
tions and creating “energy di-
stricts” based on biomass
• Greater utilization of European
Structural Funds
• Defining methodologies and case
studies to optimize integration of
environmental protection and bio-
mass production on the land
• Issuing industrial certificates and
quality standards for biofuels as
tools for verifying environmental
value and offering guarantees for
consumers
• Defining and initiating multi-year
programs for research and develop-
ment, as well as more incisive de-
monstrative local actions
• Increasing information at all le-
vels, starting from compulsory edu-
cation, so as to develop public awa-
reness

A long way has to be run along before
reaching some valuable bioenergy
target. Efforts will have success if
projects or initiatives are led by three
main driving forces:

• an ecologically-sound scenario;
• an agro-industrial system for co-
production of energy and industrial
materials from biomass; 
• a direct and palpable return of be-
nefits to the popolation. ■
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GENERAL PROFILE
ITABIA (Italian Biomass Association) is
a not for profit Association founded  in
1985 with the aim of promoting  the
diffusion of efficient and environmen-
tally-sound biomass production and
conversion systems for energy and in-
dustrial purposes.
The term biomass includes both culti-
vated and residual vegetable mate-
rials, as well as municipal and indu-
strial organic wastes. Most of ITABIA’s
activities concerns the transfer of
knowledge to public and private bo-
dies, research centres, manufactu-
rers, agro-forestry entrepreneurs, etc.
ITABIA has established an efficient
net of key persons and bodies able to
support the actions and giving help
for the achievement of expected re-
sults. In fact, ITABIA’s membership is
composed of about one hundred and
fifty specialists coming from scienti-
fic institutions, public bodies and in-
dustries with special interest in bio-
mass sector.
ITABIA has the capacity of establi-
shing and co-ordinating national
teams having the tasks of defining
strategies, and implementing action
plans. From the operational point of
view, ITABIA usually organises semi-
nars, workshops, meetings where all
the results attained  by other part-
ners, as well as information coming
from other sources, are dissemina-
ted. Special means are currently utili-
sed like, ITABI@NET (an electronic
newsletter for ITABIA’s members) and
the WEB site.
ITABIA’s experience covers a wide ran-
ge of topics from biomass production,
to biomass recovery and utilisation.
Itabia has been actively participating
in several international networks -
most of them promoted and financed
by the European Commission - to-
gether with different stakeholders in
order to face the problems from diffe-
rent point of view (see below for a list
of networks). At present ITABIA is col-
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Useful information
Who is Itabia

laborating with the Italian Ministry for
Agriculture and Forest Policy and with
the Ministry for the Environment and
Territory for implementing National
Programmes and Action Plans for the
deployment of biomass energy.
ITABIA  promoted the  foundation of
the European Association for Biomass
(AEBIOM), taking the vice-presidency
for several years. 

ACTIVITIES RELATED TO
CLIMATE CHANGE AND
BIOMASS FOR ENERGY
ITABIA:
• Promotes the knowledge and the
diffusion of technologies relating to
the production, harvesting, treat-
ment and conversion of cultivated
biomass, as well as of waste material,
for different end-uses including the li-
mitation of air and water pollution,
land protection and safeguard of hu-
man health;
• Proposes strategies and national
plans;
• Collaborates with national and local
institutions for the elaboration and
realisation of biomass programmes
and projects;
• On behalf of European Union and
other international institutions, orga-
nises national and international con-
ferences, meetings, specialised
workshops, study tours, visits to in-
stallations;
• Co-ordinates national teams and in-
ternational networks;
• Works out studies, researches, ex-
perimental trials;
• Publishes members' papers on spe-
cialised  scientific journal;
• Mails information and topical docu-
ments to all associated members.

LAST PROJECTS RELATED 
TO CLIMATE CHANGE AND
BIOMASS FOR ENERGY
The following activities are currently
performed by ITABIA:
• Co-operation in the drawing-up of
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Useful information
Who is Itabia{

the following Programs financed by
the Italian Ministry of Agricultural and
Forest Policy:
» PNERB (National Program for Re-
newable Energy from Biomass)
» PNVBAF (National Program for the
Valorization of Agricultural and Fore-
stal Biomass)
» PROBIO (National Program for Bio-
fuels)
• Implementing agreement concer-
ning environmental impact in using
agricultural, forestal, zootechnical
and agro-industrial biomass through
their valorisation for production of
energy and renewable materials, with

ARSIAL- Regional Agency of Develop-
ment and Innovation in Agriculture of
Lazio
• Study on availability of woody bio-
masses for a power plant in the South
of Italy. Financed by Carlo Gavazzi
Green Power SpA
• Action Plan for “taking-off” of bio-
energetic systems in Basilicata. Fi-
nanced by Regione Basilicata
• Study on development of energetic
district based on biomass in Piemon-
te. Financed by Regione Piemonte
• Project on development, demon-
stration, formation and diffusion of
the regional Umbrian system of solid

biofuels. Financed by Regione Umbria
• Project RAMSES “Agricultural and fo-
restal biomasses as energetic resour-
ces for the South of Italy and the Su-
stainable Economic development. Fi-
nanced by Regione Basilicata, Cala-
bria, Campania
• Project for the demonstration and
valorization of wind screen tree rows
in the Pontina Plain (LATINA). Finan-
ced by Regione Lazio
• Study on solid biofuels for energy in
Italy. Financed by Ecosesto S.p.A.
• National Bioenergy Report 2003. Fi-
nanced by Italian Ministry of Environ-
ment and Territory



MATT manages and promotes
– in accordance with other
Ministries and the Regional

and Local Administrations – policies
for land protection, the reduction of
the concentration of greenhouse gas
in the atmosphere, and the develop-
ment of renewable energies. MATT
furthermore promotes national and
international agreements for the im-
plementation of bioenergy programs
and projects within sustainable deve-
lopment policies.

In particular, the Department for
Environmental Research and Deve-
lopment (DG-RAS), coordinates the
activities for the implementation of
the National Plan for the reduction of
climate-changing gas emissions
(Law 120/02; CIPE Resolution
123/02). The role of biomass within
this Plan is strategic, as it is more ge-
nerally throughout the entire agro-fo-
rest sector. Approximately 10% of the
effor t  towards the reduction of
greenhouse gas emissions, with whi-
ch our country must comply as part
of the Kyoto Protocol, can be satisfied
through the optimization of the agro-
forest activities from now through
2012. In particular, this contribution
will be part of a specific plan that, be-
sides valorizing the existing agro-fo-
restal patrimony, also foresees the
creation of new forests throughout
the entire national territory.

As a first step towards achieving
the Kyoto objectives, by the end of
2004, several ministerial decrees will
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be issued for the implementation of
national pilot programs that also re-
gard the biomass sector. Specifically,
as far as the energy production sector
is concerned, economic incentives
will be introduced for the creation of
co-generation plants favoring bio-
mass plants. In regards to the forest
sector, economic incentives will be
introduced for the creation of new fo-
rests that will be utilized for long-term
carbon uptaking. On the international
level, it will be possible for Italian
companies to present projects aimed
at the reduction of greenhouse gas in
other countries to the World Bank, th-
rough which MATT has established
the Italian Carbon Found.

The Ministry’s DG-RAS, as the UN
Framework Convention on Climate
Change national focal point, is to coor-
dinate the activities pertaining to the
implementation of the Kyoto Protocol,
and it is already in international nego-
tiations over those issues that will be
tackled after the first period delinea-
ted in the Kyoto Protocol (after 2012).
Among the delicate issues of the im-
mediate future, in terms of the poten-
tial accounting of equivalent carbon
credits, Harvested Wood Products
(considered to be carbon pools) will
certainly play an important role.
Furthermore, a deeper analysis will
be undertaken in our country which,
although imports much timber, also
exports a considerable quantity of
processed and half-processed pro-
ducts. 

The Ministry for the Environment 
and Territory (MATT) and Biomass

For further information on the
activities of the DG-RAS of the
Ministry for the Environment
and Territory on issues pertai-
ning to biomass, 

CONTACT:

ANTONIO LUMICISI
Ministry for the Environment
and Territory
Department for Environmental
Research and Development
(DG-RAS)

ADDRESS
Via Capitan Bavastro, 174 
00147 Rome
Tel. +39 06 57228122
Fax  + 39 06 57228177

E-mail: lumicisi.antonio
@minambiente.it
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SYMBOL NAME VALUE

AREA m2 square metre –
km2 square kilometre 106 m2

ha hectare 104 m2

VOLUME m3 cubic metre –
mst stere metre

WEIGHT kg kilogram 103  g
t ton 106  g
l liter

CAPACITY J joule 1W.s
ENERGY cal calory 4,185J 
POWER W watt 1J/s

UNIT
NAME SYMBOL

LENGHT metre m

WEIGHT kilogram kg

TIME second s

ELECTRIC CURRENT ampére A

TEMPERATURE kelvin °K

BIOENERGY:  MEASURE UNITS OF COMMON USE MULTIPLES SYMBOLS:
SYMBOL FACTOR

KILO k 103

MEGA M 106

GIGA G 109

TERA T 1012

SUBSTANCE                  (kcal/kg - kcal/m3) 

WOOD 2500 - 4500 
PEAT 3000 - 4500 
COAL WOOD 7500 
LIGNITE 4000 - 6200 
ANTRACYTE 8000 - 8500 
COKE 7000 
FUEL OIL 9800 
KERO 10400 
GASOIL 10200 
GASOLINE 10500 
CRUDE OIL 10000 
LIQUID WELL GAS 11000 
NATURAL GAS 8300 

Measure units

The measure units used in the report are mainly referred to the  International  Sy-
stem of Measure Units  (I.S), as shown in the following table: 

ENERGY  MEASURE UNITS:
The energy content of a substance  is normally expressed with its own  specific
heating  value, and it is measured in kcal/kg (solid and liquid substances), in
kcal/l  for liquid substances, in kcal/m3 for gaseous substances; in this last case
the symbol Nm3 is preferred to indicate the equivalent cubic metre at a pressu-
re of 1 atmosphere.

The specific heating value of  some 
combustible  substances is shown 
in the following table:
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Useful information
Measure units{

As far as wood is concerned, great importance must be given to the relevant
moisture content, as shown in the following table:

WOOD SPECIFIC HEATING VALUE VERSUS MOISTURE CONTENT

CONVERSION FACTORS FOR ENERGY MEASURE UNITS

kJ kcal kWh tep
1 kJ 1 0,239 0.278x10-3 23.9x10-9

1 kcal 4 .1868 1 1.163x10-3 0.1x10-6

1 kWh 3,600 860 1 86x10-6

1 tep 41.9x106 10x106 11.63x103 1



In order to get a deeper knowledge
of topics discussed in the Report,
a list of papers published in the la-

st four years follows.

Various Authors Valorizzazione
energetica delle biomasse agro-
forestali - Atti Giornata di Studio
Firenze 25/11/1999
Accademia dei Georgofili
YEAR 2000

Various Authors Giornata
dell’imballaggio - Atti Convegno
Milano 10/03/00
AILOG-Associazione  Italiana di
Logistica, ASSOLEGNO-Associazione
Nazionale delle industrie forestali 
e della lavorazione del legno
YEAR 2000

Various Authors Legno energia:
esperienze di successo in Europa e in
Italia- Atti Convegno Arezzo 14/03/03
(Legno Energia Centro Italia 2003)
ARSIA-Agenzia Regionale per lo
Sviluppo e l’Innovazione (Regione
Toscana), AIEL-Associazione Italiana
Energia dal Legno, ITEBE-Institut
Technique Européen du Bois-Energie
YEAR 2003

Various Authors 4° convegno
nazionale delle segherie e del
commercio del legno- Atti Convegno
Milano 27/05/00
ASSOLEGNO-Associazione Nazionale
delle industrie forestali e della
lavorazione del legno, FEDERLEGNO-
Federazione Italiana delle Industrie del
Legno, del Sughero, del Mobile 
e dell'Arredamento
YEAR 2000

Various Authors Il ruolo delle
biomasse nell'economia energetica
italiana - Atti Convegno Milano
27/02/03
ATI-Associazione Termotecnica
Italiana, APER-Associazione Produttori
Energia da Fonti Rinnovabili
YEAR 2003
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Various Authors Le colture non
alimentari per un futuro sostenibile:
l'esempio delle fibre 
Co.R.In.Te.A. Coop. a r.l., ITABIA-Italian
Biomass Association, CETA-Centro di
Ecologia Teorica ed Applicata
YEAR 2000

Various Authors Valorizzazione
risorsa legno
Comunità Montana del Comelico 
e Sappada
YEAR 2001

Various Authors Le biomasse
vegetali, un'opportunità per
l'ambiente e l'economia
Atti Convegno San Venanzo (TR)
01/03/02
Comunità Montane: Valle del Nera  
e Monte San Pancrazio; Monte Peglia 
e Selva di Meana; Amerino Croce 
di Serra
YEAR 2002

Various Authors European
Legislation to Promote Bioenergy 
Atti del Convegno di Bruxelles
EBBF-European Bioenergy Business
Forum, AEBIOM-Association
Européenne pour la Biomasse
YEAR 2003

Various Authors Rapporto Energia 
e Ambiente 2000 e 2003
ENEA-Ente per le Nuove Tecnologie
l’Energia e l’Ambiente
YEARS 2000/2003

Various Authors Le biomasse
legnose: opportunità di sviluppo 
dal punto di vista ambientale 
ed economico- sociale. 
Atti Convegno Avellino 15/10/03
Giunta Regionale della Campania
YEAR 2003

Various Authors Le filiere
bioenergetiche: prospettive 
e opportunità per le 
Amministrazioni locali
Atti Seminario Roma 18/04/01 

Gruppo di Supporto Tecnico
Scientifico “Bioenergia” del MiPAF 

Various Authors Legno energia: 
esperienze italiane a confronto
Atti Seminario Biella 28/09/01
(FORLENER)
Gruppo di Supporto Tecnico
Scientifico “Bioenergia” del MiPAF 
YEAR 2001

Various Authors Bioenergia: 
un contributo importante a difesa
dell’ambiente e per un’agricoltura
sostenibile 
Atti Seminario Pisa 22/04/02
Gruppo di Supporto Tecnico
Scientifico “Bioenergia” del MiPAF
YEAR 2002

Various Authors Rapporto sullo
stato della bioenergia in Italia 
al 2001
Gruppo di Supporto Tecnico
Scientifico “Bioenergia” del MiPAF,
ITABIA-Italian Biomass Association
YEAR 2002

Various Authors Rapporto sullo
Stato della Bioenergia in Italia 
al 2002
Gruppo di Supporto Tecnico
Scientifico “Bioenergia” del MiPAF,
ITABIA-Italian Biomass Association
YEAR 2003

Various Authors Politiche
Energetiche dei Paesi AIE - Italia
Esame 2003
IEA/AIE-Agenzia Internazionale 
per l’Energia, OECD-Organisation 
for Economic Co-operation and
Development
YEAR 2003

Various Authors Le politiche
comunitarie per lo sviluppo 
rurale 
Rapporto 2000
INEA-Istituto Nazionale 
di Economia Agraria
YEAR 2000

Bibliography



Various Authors Le politiche
comunitarie per lo sviluppo rurale 
Il quadro degli interventi in Italia
Rapporto 2001/2002
INEA-Istituto Nazionale 
di Economia Agraria
YEAR 2002

Various Authors Legno-energia 
in Europa ed in Italia: realtà 
e prospettive tra ambiente 
ed economia - Atti Convegno Verona
17/03/00 (Italia Legno Energia)
ITABIA-Italian Biomass Association
YEAR 2000

Various Authors Le biomasse 
per la protezione del territorio
Atti Seminario Roma 05/04/01
ITABIA-Italian Biomass Association
YEAR 2001

Various Authors Contributo delle
biomasse alla tutela del territorio 
Documento di posizione
ITABIA-Italian Biomass Association
YEAR 2002

Various Authors Il distretto
energetico da biomasse: valutazione 
di fattibilità tecnica, economica 
e normativa per la gestione 
della filiera legno - energia 
Atti Seminario Biella 25/09/03
(FORLENER)
ITABIA-Italian Biomass Association
YEAR 2003

Various Authors Biomasse agricole 
e forestali, rifiuti organici: fonti di
energia rinnovabile.
Stato dell'arte e prospettive di
sviluppo a livello nazionale
ITABIA-Italian Biomass Association,
ANPA-Agenzia Nazionale per la
Protezione dell’Ambiente, (ora APAT-
Agenzia per la Protezione
dell’Ambiente e del Territorio)
YEAR 2001

Various Authors Il biogas da reflui
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zootecnici Una tecnologia efficiente
ed in via di espansione in Europa ed
in Italia ITABIA-Italian Biomass
Association, C.R.P.A. SpA-Centro
Ricerche Produzioni Animali 
YEAR 2000

Various Authors Il contributo delle
biomasse per la protezione del
territorio: proposte di analisi e di
linee di azione - Atti Convegno Roma
19/06/02
ITABIA-Italian Biomass Association,
Regione Lazio
YEAR 2002

Various Authors Produzione ed
utilizzo di biogas, recupero di
energia e razionalizzazione del ciclo 
di trattamento rifiuti - Atti Convegno
Padova 29/03/00 (Sep-Pollution)
ITABIA-Italian Biomass Association,
University of Southern Denmark
YEAR 2000

Various Authors Risorsa legno e
territorio, le prospettive del terzo
millennio - Atti Convegno Cavalese
23/09/00
Magnifica Comunità di Fiemme
YEAR 2000

Various Authors European pellets 
conference 2004 - Atti Convegno
Wels (Austria) 03/03/04
O.Ö Energie Sparverband
YEAR 2004

Various Authors Pellet per l'energia,
mercato, tecnologie, normativa,
prospettive -  Atti Convegno Verona
23/03/02 (Progetto Fuoco)
Regione Lombardia, 
CTI -Comitato Termotecnico Italiano
YEAR 2002

Various Authors Il biodiesel: una
opportunità per la difesa
dell’ambiente, il risparmio energetico
e l’agricoltura Atti Convegno
Milano12/11/02 Regione Lombardia,

CTI-Energia Ambiente-Comitato
Termotecnico Italiano, 
Assobiodiesel-Associazione italiana
produttori Biodiesel
YEAR 2002

Various Authors Raccolta del legno 
per energia: lavori in corso
Atti Convegno Biella 28/09/01
(FORLENER)
Regione Piemonte
YEAR 2001

Various Authors Pellet ad uso
energetico: ostacoli e prospettive
della filiera e del mercato 
Atti Convegno Torino 15/02/02
Regione Piemonte
YEAR 2002

Various Authors RICICLA 
2000, 2001,2002, 2003
Atti dei Convegni
Rimini Fiera
ANNI 2000-2003

Various Authors Legno 
energia locale
Ufficio Risparmio Energetico
(Provincia autonoma di Bolzano)
YEAR 2000

Various Authors Interazione 
fra selvicoltura e meccanizzazione
nei Paesi del Mediterraneo 
Atti del Convegno  Monte Amiata
Santa Fiora e Arcidosso (GR)
26/09/02 (DIMAF)
UNIF -Unione Nazionale degli Istituti
di Ricerca Forestali,  D.A.F.,
Dipartimento di tecnologie,
ingegneria e scienze dell’Ambiente 
e delle Foreste (Università 
della Tuscia),  IRL-Istituto 
per la Ricerca sul Legno 
(CNR-Centro Nazionale di Ricerca)
YEAR 2002

Various Authors Biomasse agricole 
e forestali a uso energetico
Atti Convegno Selva di Meana,
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Bibliography{



Allerona (TR) 28/09/00 (DIMAF)
UNIF -Unione Nazionale degli Istituti
di Ricerca Forestali, DiSAFRi-
Dipartimento di Scienze
dell’ambiente forestale e delle sue
risorse (Università della Tuscia), 
IRL-Istituto per la Ricerca sul Legno
(CNR-Centro Nazionale di Ricerca)
YEAR 2000

Various Authors Manuali e Guide
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consumatori e ambiente
YEAR 2002

Artese C., Galante S.
Sviluppo di distretti energetici 
per l'utilizzo di biomassa
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Co.R.In.Te.A. Coop. a r.l.
YEAR 2002

Bosser-Peverelli V. 
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in regione Piemonte
YEAR 2003
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(Regione Toscana)
YEAR 2004

Consiglio M., Nappi P., Valenzano F.
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ANPA-Agenzia Nazionale 
per la Protezione dell’Ambiente, 
(ora APAT-Agenzia per la Protezione
dell’Ambiente e del Territorio)
YEAR 2000
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programmazione degli interventi di
sviluppo agricolo. Guida all'uso degli
indicatori
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Lamb R.
Forests, fuels and the future, 
wood energy for sustainable
development
FAO-Food and Agriculture
Organization of the United Nations
YEAR 2000

Lamb R.
More than wood - special options 
on multiple use of forests
FAO-Food and Agriculture
Organization of the United Nations
YEAR 2000

Paniz A., Pettenella D.
Il mercato del pellets in Italia 
da prodotto di nicchia 
a biocombustibile di massa?
AIEL - Associazione Italiana 
Energia dal Legno
YEAR 2004

Spinelli R., Hartsough B.
Contributi scientifico-pratici 
per una migliore conoscenza 
ed utilizzazione del legno. 
Indagine sulla cippatura in Italia
IRL-Istituto per la Ricerca sul Legno
(CNR-Centro Nazionale di Ricerca)
YEAR 2001

Teodorita al Seadi
Good practice in quality
management of AD residues from
biogas production- IEA Bioenergy,
task 24 IEA/AIE-Agenzia
Internazionale 
per l’Energia
YEAR 2001

Trossero M.
Forest & energy in the 21st century
from a forestry point of view
FAO-Food and Agriculture
Organization of the United Nations
YEAR 2001
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Wellinger A.
Biowaste digesters in Europe 
Atti Convegno Biogas International
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Attachment] 1) General outline of the
main energy producing rows from biomass

LIGNEOCELLULOSIC
H2O  35%
C/N > 30

STARCHY-SUGARY
15≤ H2O≤ 90

C/N WHATEVER

OLEAGINOUS
H2O > 35%

C/N WHATEVER

ZOOTECHNICAL WASTES
H2O > 35%

20 ≤ C/N ≤ 30

POSSIBILE
PRETREATMENT

SYNTESIS FERMENTATION

SUGAR EXTRATION

EXTRACTION ANAEROBIC
DIGESTION

ESTERIFICATION TREATMENT

PYROLYSIS,
GASIFICATION

VEGETABLE COAL ALCOHOLS OILS GASES

BIODIESEL HYDROGEN

COMBUSTION FOR:
HEATING, AUTOMOTION,

ELECTRICITY

BIOMASS
PROCESSES
MEANS
DESTINATIONS



In regards to that which is derived
from photosynthesis for direct
production within our current geo-

logical era or for future conversion
processes, we must clarify the con-
cepts of biomass, waste and fuel.

We must therefore analyze the nu-
merous facets of the environmental
and technical regulations that create
various possibilities for the effective
use of a series of products conside-
red to be good fuels.

Solid fuels derived from agro-forest
biomass made from ligno-cellulosic
material come in different forms and
are subject to various types of pro-
cesses in the conversion phase. So-
me of these are simple and conduc-
ted solely to homogenize the utiliza-
ble material, while other, more com-
plex processes, through industrial
conversion, lead to the generation of
solid fuels with a high energy content.

Most solid biofuels are produced
from waste biomass of various sour-
ces, including timber and agricultural
conversion, the maintenance of ur-
ban green spaces, the forest indu-
stry, and dedicated cultivation.

All of these processes produce vir-
gin ligno-cellulosic material, and the-
refore contain the same chemical-
physical qualities as the initial timber
and agricultural products, which te-
chnically allows them to be burned
for energy production in plants desi-
gned and authorized for biomass.

However, D.M. 5 February 1998 li-
sts among the waste that can be used
for fuel the plant waste from the con-
version of non-treated timber and si-
milar products, which does not allow
them to be burned in biomass plants,
but only in those plants authorized to
burn waste for energy production.

Although this virgin ligno-cellulosic
material is waste and not biomass, it
is included in the fuels category and
is therefore utilizable for energy pro-
duction, since Presidential Decree 8
March 2002 identifies as biomass
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fuels the plant matter produced by:
dedicated cultivation; the exclusi-
vely mechanical treatment of non-
dedicated crops; silviculture; forest
maintenance and pruning; the ex-
clusively mechanical treatment of
virgin timber comprised of the bark,
sawdust, shavings, chips, edgings
and round stackwood of virgin tim-
ber, and the pellets and waste from
virgin timber and cork; and agricul-
tural products.

This list of biomass fuels can also
be used to specify that biomass whi-
ch can be classified as residues. 

D.M. 5 February 1998 also lists
among its waste fuels the waste
from textile fibers and tobacco treat-
ment, pulper waste, the dehydrated
sewage sludge of sewage water, and
poultry manure; as well as the waste
destined for re-use and not the reco-
very of energy, such as exhausted
tea leaves, exhausted grape marc
and sludge, rice husk, exhausted
plant and animal oils and exhausted
olive residue. These products are ge-
nerated by the conversion of ligno-
cellulosic materials and, therefore,
can be classified as residual bio-
mass.

The analysis of the biomass that
regulations list in their waste cate-
gory (which is, nevertheless, bio-
mass), including zootechnical wa-
ste, fuels used as such and fuels
that must abide by the limits placed
by the regulations on waste, can
continue, but reflecting on the un-
derlying motivations that justify and
i mpose  the  use  of  biomass  f or
energy obliges us to overcome cer-
tain difficulties in interpreting Italy’s
energetic-environmental regula-
tions.

Legislative Decree 387/2003 pro-
poses incentives for  renewable
energy sources for the production of
electricity, listing biomass among
its renewable energy sources and
identifying it as the biodegradable

part of products, waste and residues
derived from agriculture (including
plant and animal matter), silvicultu-
re, and their related industries, as
well as the biodegradable part of in-
dustrial and municipal waste.

The legislator’s motives for broade-
ning the concept of biomass as a re-
newable energy source, including a
considerable fraction of the waste,
are not a result of the need to render
large amounts of energy available
without making a dent in the hydro-
carbon reser ves. This is only the
consequence of a choice dictated by
the need to manage the energy and
wastes systems in the most respect-
ful way possible. 

We can include the energetic op-
tion for waste within this general
idea,  to  m i n i m ize  u npro ducti ve
dump disposal, once we have esta-
blished that the exasperated choices
of recycling for material recovery
would mean greater environmental
deterioration on the whole.

We can therefore include among
residual biomass even the biodegra-
dable fraction of industrial and muni-
cipal waste, whether or not it has
been listed among the waste that
can be used as fuel.

It ’s effective use for energetic
means, even when environmental
evaluations highlight it’s convenien-
ce, is constrained by commercial in-
terests that, invoking the superiority
of recycling as a material, virtually
contest the use of important compo-
nents of biodegradable waste as a
fuel. One definitive example: the re-
covery system of wood packaging
waste.

The most important residual bio-
mass, which has been delineated
above, is naturally made up of resi-
dues from forest interventions and
agricultural conversion.

The developmental forecasts in the
biomass sector deriving from forest
interventions as renewable energy

Attachment 2) The relationship between 
biomass and waste



resources are essentially prompted
by what is to be considered an ad-
ded value of biomass in respect to
other renewable energy sources,
due to the fact that, before being
used as a fuel, it can be developed in
such a way as to protect the envi-
ronment in areas at hydrogeological
risk, regenerate exhausted agricul-
tural soils, and qualify tourist sites.
All of this with the possibility of eco-
nomic returns of the investments
and social benefits.

The prospect of conspicuous in-
creases in the use of residual bio-
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mass from agricultural conversion,
or just agricultural residues, is con-
ditioned by the possibility of intro-
ducing throughout the country orga-
nizational, logistical and technical
systems capable of solving the pro-
blems that have in the past caused
our agricultural industry to choose
more economical options over ener-
getic options, even if they are inad-
visable from an environmental point
of view.

Consistent quantities of this type
of residual biomass could be used
as fuels for energy production with:

the introduction of financially viable
harvesting of the mowing residue of
certain agricultural products that
are often abandoned under the illu-
sion, or with the excuse, that they
can serve as fertilizers, when they
are not burned on the site; the im-
provement of material transporta-
tion; the creation of new warehou-
sing methods capable of remedying
the seasonal natural of the harve-
sts; and the introduction of new
combustion technologies that can
overcome the difficulties in utilizing
certain types of agricultural waste.  

Attachment 2) The relationship
between biomass and waste{

BIOMASS:
Non- fossil organic material
originated from vegetable and
animal cycles, which can be used as
energy resource. 

CYCLES OF ORIGIN
• Photosynthesis
• Primary and secondary alimentary
chains
• Industrial processing

BIOMASS TYPES ACCORDING
 TO THE ORIGIN
•  Primary products of the
photosynthesis
• By-products of agricultural, forest
and industrial activities
• Combustible fraction of municipal
solid wastes

BASIC  PROPERTIES OF BIOMASS
• renewable,  as far as the origin
cycle are
• cultivable on several terrestrial 
and aquatic environments
• re-usable in the natural cycles,
particularly in the carbon cycle 
and marginal lands recovery
•  convertible in solid, liquid and
gaseous fuels
•  compatible with complementary
non-energy uses
•  flexible, as  far as end-uses 
are concerned
•  suited for non-centralized
installations

END-USE PROPERTIES
• sensible to the exploitation rate
• suited for an optimum
performance of  small and medium
size installations
• suitable to be included in the
“precautionary principle” related to
the production, transformation and
end-use chains

Attachment 3) A methodological approach to the
definition of biomass - for- energy system (ITABIA’s contribution)
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Attachment 4) Schematic view of the critical factors
related to the land protection

This scheme – extracted from the ITABIA’s Position Paper  titled “Biomass contribution to the land protection”- is not
exhaustive; nevertheless it may be a useful basis for defining a sound territorial approach according to the principles
stated in the cited Position Paper.  

CONDITION OF AGRICULTURAL  AND FORESTAL  LANDS

ASPECTS

Risks

UNATTENDED LANDS:
Prevalence of  risks deriving 

from natural factors

Landslips
Floods
Fires
Desertification

Loss of biodiversity Soil impoverishment Greenhouse gas
emission

Causes
Abandonment of rural and forestal
areas because of low income and poor
quality of life

Monocultures Intensive agronomic prac-
tices and missing  biomass
restoration

Incorrect soil
management

Execution
principles

Diffusion and multiplication of
existing nuclei such as:
• agro-tourist farms
• forestal firms
• multi- functional firms

Strengthening 
of chain concepts

• Separate gathering of
residues of market-place
• Compost certification

Farmers fostering

Tools
• RES deployment
• Improving  roads state
• Adoption  of naturalistic enginee-
ring techniques

• Research
• Experimentation
• Demonstrating
• Transfer of knowledge

Strengthening of existing
installations and services

• Research
• Experimentation
• Demonstrating
• Transfer of knowledge

Remedies
and

preventions

• Increase vegetable cover
• Establishment of land communities
for attendance, maintenance and valo-
risation of resources
• Promoting multifunctional 
agricolture

Increase of non-food
cultures suited for
chemistry, industry
and energy

Control of soil fertility
using also compost
and high quality
fertilizers

Soil management
compatible with
carbon cycle balance

ATTENDED LANDS:
Prevalence of risks deriving from anthropic activities



Attachment 5) Renewable energy 
sources in Italy

The amount of renewable energy produced in Italy in 2003 has been of about  the 9% of the overall national energy
consumption (about 190 Mtoe). The respective contribution of bioenergy is valuable around  the 30% of the total re-
newable production. The actual figures relevant to the use of renewable energy sources (RES) in 2000 and 2002, as

well as the forecast to 2010, are shown in Table 1.
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TAB. 1 RENEWABLE ENERGY PRODUCTION IN ITALY (Mtoe)

YEARS 2000(1) 2002(1) 2010

ELECTRICITY
Gross total production from RES 11.45 10.60 16.7
(including hydro and geothermal) (51.4 TWhel) (47.3 TWhel)

Gross production from biomass 0.45 0.24 3.88
(ligneocellulosic materials. biogas, etc.) and MSW (1.9 TWhel) (1.1 TWhel)

HEAT
Total gross heat from biomass 4.50 4.76 6.12

LIQUID BIOFUELS
Biodiesel, bioethanol , etc. 0.08 0.09 0.45

OTHER NATIONAL FIGURES 

Total gross energy consumptions 185 187 204

Total gross production from biomass 
(ligneocellulosic materials, biogas, etc.) and MSW 5 5 10

Total energy production from RES 
(including hydro and geothermal) 16.7 16.5 20.3

% RES/Total energy consumptions 9% 8.8% 10%

% RES/Total energy consumptions 2.7% 2.7% 5%

% Bioenergy/RES 30% 30% 49%



“Cross-compliance” The Agenda 2000
CAP reforms included the basic princi-
ple that Member States shall take envi-
ronmental measures they consider to
be appropriate in view of the situation
of the agricultural land used or the pro-
duction concerned. This principle has
been incorporated in the horizontal re-
gulation. Member States have had diffe-
rent options to implement such requi-
rements. Among others they could ha-
ve applied sanctions where farmers do
not respect such conditions, which
could have included the reduction or
even the withdrawal of direct aids.
Examples of environmental conditions
applied are adherence to maximum
stocking rates for cattle or sheep, com-
pliance with specific conditions for the
cultivation of sloping land, respect of
maximum permitted volumes of fertili-
sers per hectare and compliance with
specific rules concerning the use of
plant protection products. The 2003
CAP reform includes a reinforced cross-
compliance as a standard sanctioning
approach to be applied to selected sta-
tutory requirements in the field of the
environment, food safety, plant and
animal health, and animal welfare. In
addition, cross-compliance will apply to
the obligation of farmers to keep their
land in good agricultural and environ-
mental conditions.

“Direct income support” and “decou-
pling” A major element of the 1992 CAP
reform was the introduction of direct
payments to farmers for a number of
arable crops and cattle, to compensate
for support price cuts. The 1999 CAP
reform entailed a further shift from pri-
ce support to direct payments, with
payments becoming essentially direct
income supports. This change was dri-
ven not only by the need to make the
EU farm sector more competitive in the
face of the increasingly open global tra-
ding regimes, but also by the need to
respond better to society’s concerns
about the relationship between far-
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ming and the environment, by remo-
ving incentives to intensification of pro-
duction processes. The 2003 CAP
reform includes the concept of ‘decou-
pling’ of direct income payments, with
the establishment of a single payment
scheme, no longer linked (coupled) to
production of specific crops or bree-
ding of animals, but based on historical
reference levels of direct support recei-
ved by farmers. Decoupling of direct in-
come payments is aimed at removing
production incentives, which can have
damaging environmental consequen-
ces.

“Good farming practice” (GFP) Another
principle set out in the Agenda 2000
CAP reform is that of ‘good farming
practice’ (GFP). Member States have to
define codes of GFP at regional or na-
tional level. GFP should correspond to
the type of farming that a reasonable
farmer would follow in the region con-
cerned, which entails compliance with
existing statutory environmental requi-
rements. GFP constitutes the baseline
requirement for farmers wishing to join
agri-environmental schemes. Only far-
ming practices going beyond GFP may
qualify for agri-environment pay-
ments. These payments mainly cover
the loss of farmers income for adopting
environmentally friendly practices.
Measures related to less-favoured
areas (LFAs) also require the respect
of the codes of GFP. The principle of
compliance with GFP is enshrined in
the rural development regulation. Com-
pliance with minimum environmental
standards is a condition for eligibility
for support under several measures,
such as investment in agricultural hol-
dings, setting-up of young farmers,
and improving the processing and
marketing of agricultural products.

Modulation The Agenda 2000 CAP
reform also introduced the possibility
of a shift of support from market policy
to measures contributing to environ-

mentally benign practices. Thus, part of
the contribution to farmers in direct
payment may be made available by
Member States to increase the budget
available for agrienvironmental measu-
res. This concept, known as “modula-
tion”, is a part of the horizontal regula-
tion. The 2003 CAP reform includes mo-
dulation as a compulsory measure. Mo-
dulation will start in 2005 with a rate of
3 %, increasing in two steps up to 5 %.
Farmers receiving direct payments up
to EUR 5,000 will receive a full reimbur-
sement of modulation amounts. Modu-
lation amounts will be allocated to
Member States on the basis of objecti-
ve criteria. 

Agri-environment schemes The EU
applies agri-environmental measures
which support specifically designed
farming practices that help to protect
the environment and maintain the
countryside. Farmers commit them-
selves, for a five-year minimum pe-
riod, to adopt environmentally-
friendly farming techniques that go
beyond usual good agricultural practi-
ce. In return they receive payments
that compensate for additional costs
and loss of income that arise as a re-
sult of altered farming practices.
Examples of commitments covered
by national/regional agri-environmen-
tal schemes are: 
• environmentally favourable extensi-
fication of farming; 
• management of low-intensity pastu-
re systems; 
• integrated farm management and
organic agriculture; 
• preservation of landscape and histo-
rical features such as hedgerows, dit-
ches and woods; 
• conservation of high-value habitats
and their associated biodiversity. 
Agri-environment measures have be-
come the principal instrument for
achieving environmental objectives
within the CAP. These measures are
co-financed by Member States at a ra-

Attachment 6) Integration of environmental concerns
into the Common Agricultural Policy (CAP)



te of 75 % in areas lagging behind eco-
nomically (the so-called Objective 1
areas) and 50 % in others. EU expendi-
ture on agri-environment measures
amounted in 2002 to nearly EUR 2 bil-
lion or 44 % of the EAGGF-Guarantee
expenditure for rural development.
(The EAGGF, European Agricultural Gui-
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dance and Guarantee Fund, finances
agriculture expenditure). About one
fifth of the EU’s agricultural land is co-
vered by agri-environment contracts.
With the 2003 CAP reform, the maxi-
mum EU co-financing rate has increa-
sed to 85 % in Objective 1 areas and to
60 % in other areas. Moreover, modula-

tion funds will increase the budget
available for rural development mea-
sures, including agri-environmental
schemes.  

Source: Agriculture and the environment -
European Commission, Directorate-General for

Agriculture, 2003

Attachment 6) Integration of environmental
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Attachment 7) Annex 1: Revised guidelines for national
policies and measures regarding the reduction of
greenhouse gas emissions (Law 120/2002)
THE INTERMINISTERIAL COMMITTEE 
FOR ECONOMIC PLANNING
IN VIEW of Decision 93/389/CEE of
the Council of the European Union,
modified by Decision1999/296/CE
establishing the monitoring mechani-
sm for CO2 and other greenhouse ga-
ses of anthropic origin within the
Community;
IN VIEW of Communication COM
(2000)88 of 8 March 2000 of the Eu-
ropean Commission establishing the
lines of development of European po-
licies and measures for the imple-
mentation of the Kyoto Protocol, with
particular reference to energy, tran-
sports, agriculture, industry and fi-
scal measures, as well as to scientific
research, to the development of new
technologies and to the use of flexibi-
lity mechanisms;
IN VIEW of law 65 of 15 January 1994,
ratifying the UN Framework Conven-
tion on Climate Change, made in New
York in 1992, concerning the “stabili-
zation of greenhouse-gas concentra-
tions in the atmosphere to such le-
vels as to prevent dangerous interfe-
rences of human activities on the cli-
mate system”;
IN VIEW of Decision2002/358/CE of
the Council issued on 25 April 2002,
concerning the ratification, in the na-
me of the European Community, of

the Kyoto Protocol annexed to the UN
Framework Convention on Climate
Change, and the fulfilment of the rela-
ting commitments, establishing that
Italy is bound to reduce greenhouse-
gas emissions up to 6.5% with re-
spect to the levels of 1990, within the
period 2008-2012;
IN VIEW of decisions1513/2002 of the
European Parliament and of the Coun-
cil of 27 June 2002 providing for the
adoption of the “Sixth Framework Pro-
gramme of Community Actions of re-
search, technological development
and demonstration” identifying,
among seven priority research the-
mes included in the specific program-
me “Integrating and strengthening
the European Research Area”, the
priority action for “Sustainable deve-
lopment, global change and ecosy-
stems “ (sixth priority), which also in-
cludes a series of research activities
in the energy and transport sectors;
IN VIEW of decree law 112 of 31 March,
providing for the transfer of additional
duties and competences to the Re-
gions and the Local Authorities, also
concerning environmental  and
energy issues;
IN VIEW of law 388 of 23 December,
providing for the establishmentof a
“Fund for the reduction of atmosphe-
ric emissions and for the promotion

of energy efficiency and sustainable
energy sources” in article 110;
IN VIEW of decree law 227 of 18 May
2001 concerning “Guidelines and mo-
dernization of the forestry sector”;
IN VIEW of law 39 of 1 March 2002
which delegates the Government to
implement the Community Directive
2001/77/CE concerning the promo-
tion of electricitygenerated from re-
newable sources on the domestic
electricity market;
IN VIEW of law 120 of 1 June 2002,
upon ratification of the Kyoto Protocol
of the UN Framework Convention of
Climate Change, with particular refe-
rence to article 2, paragraph 1, provi-
ding for the Minister of the Environ-
ment and Territory to present, in
agreement with the Economics and
Finance Minister and other involved
Ministers, to the Interministerial
Committee for Economic Planning, a
national action plan for reducing the
emissions of greenhouse gases and
improving their removal with the aim
of reaching the objectives of emis-
sion reduction at the lowest cost;
IN VIEW of its own Deliberation137 of
19 November 1998 ratifying the “Gui-
delines for national policies and mea-
sures regarding the reduction of
greenhouse-gas emissions”;
IN VIEW of the following resolutions,



in compliance of which this Intermini-
sterial Committee has approved the
national programmes described he-
reunder, in agreement with the afore-
mentioned Guidelines;
• “National Programme for the Valori-
sation of Agricultural and Forestry
Biomasses” (resolution 217 of 21 Dec
99)
• “National Programme on Bio-fuels
(PROBIO)” (resolution 27 of 15 Feb
2000)
• “National Programme on Informa-
tion on Climate Change” (resolution
50 of 21 Dec 99)
• “National Programme on Climate Re-
search” (resolution 226 of 21 Dec
99);
• “White Paper on Renewable Sour-
ces” (resolution 126 of 6 Aug 99);
IN VIEW of its own Deliberation35/2002
of 19 April 2002 ratifying the Govern-
ment Guidelines on scientific and tech-
nological policies providing for the en-
vironmental, energy and transport
sectors to be of great socio-economic
relevance with reference to program-
matic directions and priorities;
IN VIEW of Communication COM
(2001) 581 of the European Commis-
sion, concerning the proposal of a di-
rective to be issued by the European
Parliament and the Council establi-
shing a scheme for green-house gas
emission allowance trading within
the Community and modifying direc-
tive 96/61/CE of the Council;
HAVING CONSIDERED the results of the
Seventh Conference of the Parties to
the Framework Convention on Clima-
te Change (COP 7), held in Marrakech
on 29 November 2001, where the Par-
ties have taken steps toward the im-
plementation of the Kyoto Protocol,
and have:
a) reconfirmed the commitments of
“Annex I” Countries (Industrialised
Countries and Countries with Econo-
mies in Transition) for reducing the
emissions of six main greenhouse ga-
ses not controlled by the Montreal
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Protocol on Substances that Deplete
the Ozone Layer: Carbon Dioxide
(CO2), Methane (CH4), Nitrous Oxide
(N2O), Hydrofluorocarbons (HFC),
Perfluorocarbons (PFC) and Sulphur
Hexafluoride (SF6);
b) established the unlimited resort to
three flexibility mechanisms provi-
ded for by the Kyoto Protocol in order
to support national interventions th-
rough joint actions to be undertaken
by “Annex I” Countries (Joint Imple-
mentation - JI), or through co-opera-
tion activities with the “Non Annex I”
developing Countries (Clean Develop-
ment Mechanism - CDM), or through
the international trading of emission
credits (Emissions Trading - ET);
c) recognized the role of managing fo-
rest resources, farmlands and gra-
zing lands and revegetation for achie-
ving the objectives of the Kyoto Pro-
tocol, provided that these manage-
ment activities are additional, result
from human activities and that they
have started after 1990. In particular,
the limits to the use of credits resul-
ting from forest management activi-
ties for each country have been fixed
at 15% of the net increase of carbon
reservoirs in managed forests. Such
values are referred to in Annex Z of
the political  agreement of Bonn
(COP6bis); with regard to Italy, such
limit has been fixed at 0.18 Mt carbon
per year (equivalent to 0.66 Mt of
CO2);
d) recognised, without any restric-
tion, the role of carbon removal capa-
city attainable through national affo-
restation and reforestation activities
carried out from 1990 (basic year of
the Kyoto Protocol), forreaching the
objectives of the Kyoto Protocol;
e) recognised the role of afforesta-
tion and reforestation activities in the
frame of the JI Mechanism;
f) recognised the role of afforestation
and reforestation activities in the fra-
me of the CDM, provided that such ac-
tivities are additional and they have

started after 2000. A 1% limit with re-
spect to 1990 emissions is applied to
such activities, which, for Italy, corre-
sponds to about 5 MtCO2.
IN VIEW of note GAB/2002/10007/C of
8 October 2002 and following its exe-
cution, the Minister of the Environ-
ment and Territory has transmitted
the Plan provided for in art. 2, para-
graph 1 of law 120/2002;

ACKNOWLEDGES
The programmatic reference fra-
mework of, outlined in the Plan prepa-
red by the Minister of the Environ-
ment and Territory, and, in particular:
A. the values of greenhouse-gas
emissions relating to the years 1990
and 2000, indicated in Tab. 1. The va-
lues have been estimatedin confor-
mity with the data transmitted to the
Secretariat of the UN Framework Con-
vention on Climate Change and to the
European Commission in the frame of
Decision93/389/CEE of the Council,
referred to in the premises:
B. the “trend” scenario of greenhou-
se-gas emissions, elaborated by as-
suming an average GNP growth of 2%
and taking into account the measu-
res that have already been imple-
mented or, at least, established.
According to this scenario, the emis-
sion levels to 2010 will be equal to
579.7 Mt CO2 eq. as referred to in Ta-
ble 2;
C. the measures identified on 30 June
2002 by the Ministry of the Environ-
ment and Territory, on the basis of the
actions, the programmes and the ini-
tiatives undertaken by the sectors in-
volved, to be carried out during the
Plan, referred to in the following Table
3. The implementation of these measu-
res should enable a greenhouse-gas
emission reduction equal to 51.8 Mt
CO2 eq./year in the period 2008-2012;
D. the reference scenario outlined by
assuming an average GDP growth of
2% and taking into account the ef-
fects of the measures described in
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41.0 Mt CO2eq., as indicated in Table 5:
F. the maximum national potential of
carbon removalattainable through
afforestation and reforestation inter-
ventions, management of farmlands
and grazing lands and re-vegetation,
amounting to 10.2 Mt CO2eq, as refer-
red to in Table 6;
G. the possibility of using in full the
maximum national potential of carbon
removalof the activities indicated in
previous point F, subject to revision,
before 31 December 2006; the limit to
the use of forest management activi-
ties assigned to Italy, according to the
terms established in resolution 11 of
COP 7;
H. the potential emission reduction, to
2008-2012, corresponding to values
included between 32.5 and 47.8
Mt CO2eq, on operation of the measu-

res as of following Table 7 section A),
and to values included between 20.5
and 48.0 Mt CO2eq, on operation of
additional carbon credits attainable
through industrial projects and, for
the forestry sector, through the JI
and CDM mechanisms, as specified
in Table 7 section B);
I. the political agreement, reached on
9 December 2002 by the Council of
the Ministers of the Environment of
the European Union, regarding the di-
rective establishing a scheme for
greenhouse gas emission allowance
trading within the Community, accor-
ding to which the Member States un-
dertake to communicate to the Com-
mission and to other Member States
their respective national plans of as-
signment of emission credits within
31 March 2004.

previous point C, as well as the imple-
mentationof projects aimed at redu-
cing emissions in the frame of the JI
and CD mechanisms. According to
this scenario, the levels of greenhou-
se-gas emissions in 2010 will amount
to 528.1 MtCO2eq. as indicated in Ta-
ble 4;
E. the objective, established by law
120/2002, to reduce greenhouse-gas
emissions by 6.5% with respect to the
levels of 1990; therefore, the emis-
sion amountassigned to Italy for the
period 2008-2012 can not exceed
487.1 Mt CO2eq., calculated as avera-
ge value of yearly emissions for the
period under examination and, con-
sequently, the need to identify further
policies and measures reducing
greenhouse-gas emission levels fore-
seen by the reference scenario up to

TAB. 1 GHG EMISSIONS IN 1990 AND 2000 BY SECTOR OF EMISSION
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TAB. 2 “TREND” EMISSION SCENARIOS 2010

TAB. 3 SPECIFIED MEASURES INCLUDED IN THE “REFERENCE” SCENARIO
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1) The parameter takes into account the revision contemplated in resolution 11 of COP 7
2) Total cost of investment against which, at the end of the plant operation period, it will be possible to generate
carbon credits equal to 20 Mt CO2 (the removal capacity indicated in the table refers to 2008-2012). The invest-
ment also includes resources committed to Community planning activities for 2000-2006
3) Total cost of investment against which, at the end of the plant operation period, it will be possible to generate
carbon credits equal to 10 Mt CO2 (the removal capacity indicated in the table refers to 2008-2012)

1

2

3

TAB. 4 “REFERENCE” EMISSION SCENARIOS IN 2010

TAB. 5 EMISSION SCENARIOS AND REDUCTION OBJECTIVES IN 2008-2012 ESTABLISHED BY LAW 120/2002 (Mt. CO2 EQ.)

TAB. 6 MAXIMUM NATIONAL POTENTIAL OF CARBON REMOVAL
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TAB. 7 OPTIONS FOR THE ADOPTION OF ADDITIONAL EMISSION REDUCTION MEASURES



DECREES
1) The National Action Plan prepared by
the Ministry of the Environment and
Territory, in compliance with art. 2 of
law 120 of 1 June 2002 aimed at redu-
cing greenhouse-gas emissions and
improving their removalis approved
and it is annexed to this Deliberation.
2) Maximum emission levels assigned
to each sector for the period 2008-
2012, calculated as average yearly
emissions as of Table 8, are established
in conformity with the reference scena-
rio, that is to say, on the basis of the re-
sults attainable through the implemen-
tation of the measures established on
30 June 2002 and through the imple-
mentation of actions, programmes and
initiatives in the sectors of electricity
generation, transportation, energy con-
sumption in the residential and tertiary
sector as well as in the international co-
operation sector.
3) The establishment of a Technical
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Committee on Greenhouse-Gas Emis-
sions (CTE), chaired by a representati-
ve of the Ministry of the Environment
and Defence of the Territory and com-
posed by the representatives of the Mi-
nistries of Economics and Finance, Pro-
duction Activities, Infrastructures and
Transports, Agricultural Policies, Educa-
tion, University and Research, Foreign
Affairs and Regional Affairs as well as
by the Conference of Regional Presi-
dents. Before 30 September of each
year from 2003, this Technical Commit-
tee on Greenhouse-Gas Emissions will:

3.1) arrange, in conformity with the
information provided by the admini-
strations involved, a report on the
state of implementation of the mea-
sures specified in point 2, and on the
trend of emission levels compared to
the levels included in the reference
scenario; furthermore, it is bound to
formulate possible modifications to
maximum emission levels establi-

shed in Table 8, in agreement with the
progresses already made or to be
made to comply with the commit-
ments established in law 120/2002,
to be submitted to the aforementio-
ned Commission for examination
enabling further evaluations and cal-
culations by this Committee;
3.2) propose, having taken into ac-
count the pilot projects specified in
art. 2 paragraph 3 of law120/2002
and the options for obtaining further
emission reductions as of Tab. 7 - to
be confirmed on the basis of specific
feasibility and cost/benefit analyses
to be carried out by the administra-
tions involved - to the Commission
for Sustainable Development institu-
ted by this Committee, a programme
of additional measures necessary to
comply with the objective specified
in law 120/2002.

4) Within October 30th of each year, in
conformity with the results of the acti-

Attachment 7) Measures regarding 
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TAB. 8 MAXIMUM GHG EMISSION LEVELS FOR THE PERIOD 2008-2012 (Mt. CO2 EQ.)



vities carried out by the Technical Com-
mittee on Greenhouse-Gas Emissions,
the Minister of the Environment and
Territory proposes to this Committee
the adoption of additional measures
necessary to comply with the objective
specified in law120/2002, having taken
into account the priority criterion of rea-
ching the best result at the lowest cost.
5) In order to ensure the promotion and
the co-ordination of the projects carried
out in the frame of the JI and CDM me-
chanisms as well as the Italian partici-
pation to the international and Commu-
nity emissions trading (ET), the Mini-
stry of the Environment and Territory,
will have to take measures to organize,
using ordinary human and instrumen-
tal resources, its own offices in such a
way as to enable, in agreement with the
Ministries of Production Activities, Agri-
cultural and Forestry Policies, Foreign
Affairs and Economics and Finance:

• the arrangement, within 31 May
2003, of the census of the Italian pu-
blic and private initiatives, already
accomplished or under execution, in
the “Annex I” countries and in the De-
veloping Countries, capable of gene-
rating emission credits, according to
the decisions taken at Community
and international level;
• the starting, before 30 June 2003,
of registration procedures at the
competent institutions stipulated
under the Framework Convention on
Climate Change, of the projects that
have already been implemented or
are in progress, with the aim of is-
suing the emission credits;
• the starting, before 30 June 2003,
of preliminary activities enabling the
Italian companies to take part to the
international and Community trading
of emission credits;
• the promotion of additional projects
in the frame of the JI and CDM me-
chanisms, with the aim of reaching
the best possible result in terms of
generation of emission credits at the
lowest incremental cost.
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To this end, the Ministry of the Envi-
ronment and Territory shall provide
full access to the Italian enterprises
to complete and updated information
systems showing all the opportuni-
ties offered by the JI and CDM me-
chanisms on possible incentive me-
chanisms provided for the national
provisions and on possible funds
made available by the World Bank,
the Global Environment Facility, the
Regional Development Banks, the
European Investment Bank, as well
as funds provided by International Fi-
nancial Institutions;

6) To the purpose of enabling the sec-
tors to comply with the emission levels
specified in Table, they will be allowed
resorting to the mechanisms provided
for by the Kyoto Protocol and to the tra-
ding of emission credits within the
Community, in conformity with the de-
cisions taken at international, Commu-
nity and national levels.
7) Further emission reductions can be
achieved through afforestation and
reforestation activities, management
of forest resources, farmlands and gra-
zing lands and revegetation according
to point G of Table 6 annexed this docu-
ment.

7.1) Before 30 April 2003, the Mini-
stry of the Environment and Terri-
tory, in agreement with the Mini-
stry of Agricultural and Forestry Po-
licies and with the Conference of
State-Regions, presents to this
Committee the detailed plan refer-
ring to the first three-year period
2004-2006, for the realization of
the national activities specified in
Table 6 in the frame of public re-
sources purposely devoted.
7.2) Before 30 July 2003, the Mini-
stry of the Environment and Defence
of the Territory, in agreement with the
Ministry of Agricultural and Forestry
Policies, takes measures to identify
among the regional, national and in-
ternational provisions in force in Italy
from 1990 to date, all regulations

contemplating the defence of the Ita-
lian forest stand, with the aim of cer-
tifying “natural reforestation” activi-
ties carried out on the national terri-
tory in the period 1990-2012, as a di-
rect consequence of human activi-
ties and, consequently, eligible to the
purpose of achieving the emission
reduction objective established by
law 120/2002.
7.3) Before 31 May 2005 the Ministry
of Agricultural and Forestry Policies,
in agreement with the Ministry of the
Environment and Territory, prepares
the National Forestry Inventory on
Carbon and other Carbon Reservoirs
in order to start the procedure to re-
vise the limit of use of the credits de-
riving from the management of fore-
st resources, assigned to Italy.
7.4) Before 31 December 2006, the
Ministry of Environment and Terri-
tory, in agreement with the Ministry
of Agricultural and Forestry Policies,
prepares the National Register of
agro-forestry carbon reservoirs, in
order to certify the carbon flows deri-
ving from the sectors of afforesta-
tion, reforestation, deforestation, fo-
rest management, management of
farmlands and grazing lands and re-
vegetation from 2008 to 2012.

8) By the year 2003, the expenses re-
sulting from the implementation of
items included in points 7.3 and 7.4 of
this resolution will be coped with using
the budget appropriations provided by
the Ministries involved.
9) As from 2003, in arranging the
yearly Document of Economic and Fi-
nancial Planning (DPEF), the Ministry
of Economics and Finance will include
a section devoted to this Plan, inclu-
ding the necessary tools for reaching
the established objectives.
10) The implementation of the inter-
ventions included in the Plan will be
guaranteed, for the part within the juri-
sdiction of the State, within the limits of
the resources available, devoted to the
relating budget documents.

Attachment 7) Measures regarding 
the reduction of greenhouse gas emissions{



Main measures aimed at the
development of renewable
sources of energy and bioe-

nergy in particular, are summarised
in the following tables 1 and 2.
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Attachment 8) 
European Structural Funds

TAB. 1 “OBJECTIVE 1” REGIONS (SOUTHERN ITALY)  

RDPS ROPS

MOLISE

CAMPANIA

PUGLIA

BASILICATA

CALABRIA

SICILIA

SARDEGNA

-

-

Afforestation Development of energy plants with
renewable sources (< 10 MWe)

Improving of forest

Afforestation
S.R.F.

Environmentally sound energy and
improving of energy grids

S.R.F.

Diversification of energy production

Energy production

Afforestation Development of renewable sources
of energy

Afforestation Diversification of agricultural
production

RDP: Rural Development Plan; ROP: Regional Operational Program

TAB. 2 “NON OBJECTIVE 1” REGIONS (NORTHERN ITALY)  

RDPS SPDS

PIEMONTE S.R.F. Local development

V. D’AOSTA - -

LOMBARDIA Afforestation Environmentally sound processes

VENETO Energy crops New energy investments

FRIULI V.G. - Environment protection

LIGURIA - Development of renewable sources of energy

EMILIA R. Afforestation – S.R.F. -

TOSCANA Wood energy crops Development of renewable sources of energy

UMBRIA Afforestation – S.R.F. Environmentally sound processes

MARCHE Afforestation -

ABRUZZO Afforestation -

LAZIO Afforestation Development of renewable sources of energy

TRENTO - Development of renewable sources of energy

BOLZANO - -

RDP: Rural Development Plan; SPD: Single Programming Document
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Attachment 9) General outlines of the main
energy production rows from biomass

ANNUAL CULTIVATIONS

POLYANNUAL 
CULTIVATIONS

SHORT ROTATION 
FORESTRY

FOREST RESIDUES

AGRICULTURAL RESIDUES

AGRO-INDUSTRY RESIDUES

ORGANIC-BIOLOGIC FRACTION
OF MUNICIPAL SOLID WASTE

NETWORK

INTERNAL CONSUMPTIONS

DISTRICT HEATING

DISTRICT COOLING

emissions

Combustion
or gassification

Electrical
energy

Thermal
energy

ashes

SOLID  BIOFUELS ROW

BIOMASS
PROCESS
PROCESS WASTE
PRODUCTS
DESTINATION

BIOMASS
PROCESS
BY-PRODUCT
PRODUCT
DESTINATION
REACTING AGENT

OIL- SEEDS

EXHAUSTED 
VEGETABLE OILS FROM
SEPARATED COLLECTION

BLENDS
20% - 100%
THERMAL
USES GASOIL

BLENDS
20% - 30%
AUTOMOTION
GASOIL
(FLEETS)

BLENDS < 5%
AUTOMOTION
GASOIL

DIRECT
COMBUSTION 

Extraction

Esterification

Methanol
( or ethanol)

Oil-cakes

Glycerine

Vegetable oil Biodiesel

Lube or 
technical oilsTreatment

BIODIESEL ROW



BIOMASS FOR ENERGY AND THE ENVIRONMENT
REPORT 2003

ITABIA
Italian Biomass Association

Ministero dell ’Ambiente e della Tutela del Territorio 70

Attachment 9) General outlines of the main
energy production rows from biomasses{

STARCHY  CULTIVATIONS

SUGARY CULTIVATIONS

AGRO-INDUSTRY
RESIDUES AND BY-PRODUCTS

FOODSTUFF SURPLUS

GASOLINE 
BLENDING

DIRECT 
COMBUSTION 

Residues for 
process heat

Fermentation
and distillation Ethanol ETBE

Animal feed

BIOETHANOL  ROW

PRODUCT
DESTINATION
REACTING AGENT

BIOMASS
PROCESS
BY-PRODUCT

PRODUCT
DESTINATION
REACTING AGENT

BIOMASS
PROCESS
BY-PRODUCT

ETBE

Isobuthilene

ZOOTECHNICAL LIQUID WASTE

AGRCULTURAL  RESIDUES

AGRO-INDUSTRY RESIDUES

ORGANIC-BIOLOGIC FRACTION
OF MUNICIPAL SOLID WASTE

PROCESS 
USES

HEATING

NETWORK

Emissions

Anaerobic
digestion Gas ETBE

Sludges

Combustion Thermal
energy

Hydrogen
extraction

BIOGAS ROW

Electric
energy
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Attachment 10) Main Species 
for energy crops

RAPESEED
ITALIAN NAME: Colza
BOTANICAL NAME: Brassica napus
(L.) var. oleifera 
FAMILY: Cruciferae

SUNFLOWER
ITALIAN NAME: Girasole
BOTANICAL NAME: Helianthus
annuus (L.)  
FAMILY: Compositae

SOYBEAN
ITALIAN NAME: Soia
BOTANICAL NAME: Glycine max (L.)
FAMILY: Leguminosae

CASTOR-BEAN
ITALIAN NAME: Ricino
BOTANICAL NAME: Ricinus
communis (L.) 
FAMILY: Euphorbiaceae

SAFFLOWER
ITALIAN NAME: Cartamo
BOTANICAL NAME: Carthamus
tinctorius (L.) 
FAMILY: Compositae

BEET
ITALIAN NAME: Barbabietola 
da zucchero
BOTANICAL NAME: Beta vulgaris (L.)
FAMILY: Chenopodiaceae

GRAIN SORGHUM
ITALIAN NAME: Sorgo zuccherino
BOTANICAL NAME: Sorghum vulgare
(L.) var. saccharatum
FAMILY: Graminaceae

JERUSALEM ARTICHOKE
ITALIAN NAME: Topinambur
BOTANICAL NAME: Helianthus
tuberosus (L.)
FAMILY: Compositae

MAIZ, CORN
ITALIAN NAME: Mais
BOTANICAL NAME: Zea mays (L.)
FAMILY: Graminacee
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Attachment 10) Main Species 
for energy crops{

WHEAT
ITALIAN NAME: Frumento
BOTANICAL NAME: Triticum spp
FAMILY: Graminaceae

AMBARI HEMP
ITALIAN NAME: Kenaf
BOTANICAL NAME: Hibiscus
cannabinus (L.)
FAMILY: Malvaceae

HEMP
ITALIAN NAME: Canapa
BOTANICAL NAME: Cannabis sativa (L.)
FAMILY: Cannabinaceae

MISCANTHUS
ITALIAN NAME: Miscanto
BOTANICAL NAME: Miscanthus sinensis
(Anders), Miscanthus X giganteus
FAMILY: Graminaceae

GIANT RED
ITALIAN NAME: Canna comune
BOTANICAL NAME: Arundo donax (L.)
FAMILY: Graminaceae

FIBER SORGHUM
ITALIAN NAME: Sorgo da fibra
BOTANICAL NAME: Sorghum bicolor (L.)
FAMILY: Graminaceae

CARDOON
ITALIAN NAME: Cardo
BOTANICAL NAME: Cynara
cardunculus (L.) 
FAMILY: Compositae

GUINEA GRASS
ITALIAN NAME: Panico
BOTANICAL NAME: Panicum maximum
(Jacq.)
FAMILY: Graminaceae

BLACK LOCUST
ITALIAN NAME: Robinia
BOTANICAL NAME: Robinia pseudoacacia 
FAMILY: Leguminosae
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Attachment 10) Main Species 
for energy crops{

SPANISH BROOM
ITALIAN NAME: Ginestra
BOTANICAL NAME: Spartium junceum (L.)
FAMILY: Leguminosae

EUCALIPTUS TREE
ITALIAN NAME: Eucalipto
BOTANICAL NAME: Eucaliptus spp
FAMILY: Mirtaceae

WILLOW
ITALIAN NAME: Salice
BOTANICAL NAME: Salix spp
FAMILY: Salicaceae

POPLAR
ITALIAN NAME: Pioppo
BOTANICAL NAME: Popolus spp
FAMILY: Salicaceae
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Attachment 11) National forests

REGIONS ALTITUDE OWNERSHIP TOTAL
MOUNTAIN HILL FLAT PUBBLIC PRIVAT
kha % kha % kha % kha % kha % kha

PIEMONTE 432 64 193 29 45 7 214 32 456 68 670
VALLE D’AOSTA 78 100 0 0 0 0 42 54 36 46 78
LOMBARDIA 360 73 63 13 71 14 169 34 325 66 494
TRENTINO A.A. 632 100 0 0 0 0 346 55 286 45 632
VENETO 212 78 46 17 15 5 134 49 138 51 272
FRIULI VENEZIA GIULIA 135 73 36 19 14 8 106 57 79 43 185
LIGURIA 205 71 84 29 0 0 48 17 240 83 288
EMILIA ROMAGNA 271 67 112 28 21 5 85 21 319 79 404
TOSCANA 318 36 528 59 46 5 153 17 739 83 892
UMBRIA 90 34 174 66 0 0 93 35 172 65 264
MARCHE 105 66 55 34 0 0 60 37 100 63 160
LAZIO 172 45 178 47 32 8 231 60 152 40 282
ABRUZZO 209 92 18 8 0 0 178 78 49 22 227
MOLISE 52 73 19 27 0 0 43 60 28 40 71
CAMPANIA 136 47 142 49 11 4 157 54 132 46 289
PUGLIA 3 3 92 79 21 18 46 39 71 61 117
BASILICATA 123 64 56 29 13 7 114 59 78 41 192
CALABRIA 315 66 154 32 11 2 211 44 269 56 480
SICILIA 113 51 101 46 8 3 124 56 97 44 221
SARDEGNA 110 21 383 72 42 8 186 35 348 65 534
ITALY 4,070 59 2,434 36 349 5 2,740 40 4,113 60 6,853

TAB. 1 FOREST LAND AREA

Source:  ISTAT 2001



REGIONS TOTAL AREA TOTAL CUTTED AREA
HIGH FORESTS COPPICES HIGH FORESTS COPPICES
kha % kha % kha % kha %

PIEMONTE 232 35 439 65 2.1 0.9 3.9 0.9
VALLE D’AOSTA 70 90 8 10 0.8 1.2 0.0 0.5
LOMBARDIA 208 42 286 58 7.8 3.8 6.5 2.3
TRENTINO A.A. 545 86 87 14 16.4 3.0 1.1 1.3
VENETO 147 54 125 46 2.4 1.6 3.2 2.6
FRIULI VENEZIA GIULIA 122 66 63 34 3.1 2.6 1.1 1.8
LIGURIA 87 30 201 70 0.7 0.8 0.8 0.4
EMILIA ROMAGNA 96 24 308 76 0.4 0.5 2.7 0.9
TOSCANA 212 24 680 76 2.2 1.0 11.7 1.7
UMBRIA 26 10 238 90 0.1 0.4 3.6 1.5
MARCHE 30 19 130 81 0.3 1.1 2.2 1.7
LAZIO 98 26 285 74 0.2 0.2 5.3 1.9
ABRUZZO 104 46 123 54 1.8 1.7 0.7 0.6
MOLISE 21 30 50 70 0.3 1.3 1.0 2.0
CAMPANIA 101 35 188 65 1.2 1.2 2.5 1.4
PUGLIA 51 44 65 56 0.2 0.4 1.1 1.6
BASILICATA 123 64 69 36 1.8 1.5 0.6 0.8
CALABRIA 303 63 177 37 7.0 2.3 3.4 1.9
SICILIA 141 64 80 36 0.9 0.7 0.5 0.7
SARDEGNA 252 47 283 53 2.4 0.9 3.7 1.3
ITALY 2.969 43 3.884 57 52.1 1.8 55.8 1.4

REGIONS TIMBER FUEL WOOD TOTAL
(103)m3 % (103)m3 % (103)m3

PIEMONTE 397 53 347 47 744
VALLE D’AOSTA 6 28 16 72 23
LOMBARDIA 1,374 62 850 38 2,224
TRENTINO A.A. 576 68 277 32 854
VENETO 125 38 205 62 330
FRIULI VENEZIA GIULIA 117 55 94 45 211
LIGURIA 55 35 101 65 156
EMILIA ROMAGNA 279 48 306 52 585 
TOSCANA 265 17 1,314 83 1,579
UMBRIA 34 12 256 88 290
MARCHE 10 3 330 97 340
LAZIO 88 13 583 87 671
ABRUZZO 14 11 110 89 123
MOLISE 6 3 188 97 194
CAMPANIA 152 28 388 72 540
PUGLIA 1 3 39 97 40
BASILICATA 15 19 65 81 80
CALABRIA 375 57 281 43 656
SICILIA 22 20 86 80 107
SARDEGNA 20 12 143 88 163
ITALY 3,932 40 5,977 60 9,909

TAB. 2 TOTAL AREA AND CUTTED AREA PER RENEWAL OF FORESTRY

TAB. 3 TIMBER AND FUEL WOOD PRODUCTION PER REGION

Source: ISTAT 2001
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Attachment 11) 
National forests{
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Attachment 12) Main residues from
traditional crops and their  present use

CROP RESIDUE USE PERCENTAGE 
OF USE

Hard and soft wheat Straw • Bedding for livestock 40-50%
• Animal feeding 5-10%
• Paper industry 5-10%
• Burned in field 30-40%

Barley Straw • Bedding for livestock 40-50%
• Burned in field 50-60%

Oat Straw • Animal feeding 40-60%
• Burned in field 40-60%

Rice Straw • Bedding for livestock 20-30%
• Burned in field 70-80%

Corn Stover, cobs • Bedding for livestock (stover) 40-50%
• Animal feeding (stover) 10-20%
• Ploughing (cobs) 70-80%

Beet Leaves • Animal feeding 10-20%
• Ploughing 90-80%

Tobacco Stalks • Ploughing n.a.

Sunflower Stalks • Ploughing n.a.

Grape Prunings (sarmenta) • Ploughing 30-40%
• Burned in field 30-40%
• Firewood fascine 20-40%

Olive tree Wood, branches • Energy (firewood) 90-100%
• Burned in field  (branches) 90-100%

Fruit-trees (apple, pear,  Branches • Ploughing (plain areas) 10-20%
peach ecc.) • Burned 80-90%

Citrus-trees (orange, Branches • Burned 90-100%
lemon, ecc.)

Nut fruit-trees  Branches • Burned 90-100%
(almond, hazel, walnut)



ln Italy, a study on the effects pro-
duced on the soil by the insertion
of SRF instead of arable herba-

ceous crops (winter and summer
grains, oleaginous plants, etc.) was
undertaken by the agronomists of the
Scuola Superiore Sant’Anna of Pisa
(Bonari et. al., 1999). With a SRF of
poplar on fertile, flat soil, conducted
on two levels - high (A) and low (B) -
they compared crop intensification
(different principal processes, mine-
ral fertilization, plant density, crop
protection actions, etc.) with a typical
biennial alternation of sunflower/du-
rum wheat (Table 1).

From these evaluations, with abso-
lute values of the biennial rotation
between herbaceous crops set at
100, it is evident that with SRF it
seems possible to achieve: a conside-
rable reduction (40-50%) of erosion
risk; a noteworthy reduction of the
use of mineral fertilizers (35-60% of
nitrogen and approximately 40% of
phosphorous) and in the risk of the
loss of these elements in surface and
deep waters; a formidable reduction
of the total use of plant protection
products (up to 80%); an elevated
fixation of atmospheric carbon in the
biomass produced and in the soil, th-
rough residues; and clear-cut growth
of the organic compound present in
the soil with subsequent net improve-
ment of its main physical properties. 
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Attachment 13) Environmental balances 
of “Short Rotation Forestry” as compared to traditional
agricultural crops 

SRF A SRF B S-ERB

EROSION 49 38 100

USE OF NITROGENOUS FERTILIZERS 65 39 100

USE OF PHOTOPHATIC FERTILIZERS 59 59 100

NITROGEN RUN-OFF 72 69 100

PHOSPHORUS RUN-OFF 61 57 100

NITROGEN LIXIVIATION 89 70 100

PHOSPHORUS LIXIVIATION 101 74 100

USE OF PLANT PROTECTION PRODUCTS 21 8 100

INDEX OF PERSISTANCE IN THE SOIL 42 0.1 100

INDEX OF WATER TOXICITY 7 0.0 100

C FIXED IN BIOMASS 542 317 100

C FIXED IN THE SOIL BY RESIDUES 404 221 100

ORGANIC MATTER OF SOIL (0-5 cm) 176 149 100

ORGANIC MATTER OF SOIL (0-30 cm) 111 109 100

SOIL PENETRATION RESISTANCE 52 38 100

APPARENT DENSITY 101 102 100

AGGREGATES STABILITY 176 150 100

TAB. 1 ENVIRONMENT EVALUETIONS OF HERBACEUS CROPS



TECHNICAL DATA OF MAIN PLANTS IN NORTH ITALY 

DATA OF THE PLANT

POWER 5 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 2.5 MW 

TYPE/POWER OF 
THE SUPPLIER PLANT 1 gasoil boiler of 3 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 4,000 m

NUMBER OF CONNECTED CONSUMERS 115

CONNECTED POWER 11,000 kW

SERVED POPULATION n.d.

SYNTHETIC MANAGEMENT DATA 2001/2002 2002/2003

BIOMASS CONSUMPTION 16,120 m3 20,500 m3

INVOICED ENERGY 6,500,000 kWh 8,500,000 kWh

SAVED GAS OIL AND/OR FUEL OIL 780,000 kg 1,020,000 kg

AVOIDED CO2 EMISSIONS 2,100,000 kg 2,750,000 kg

LE BRASIER SRL - MORGEX (AO)

S.E.A. SRL - POLLEIN (AO)
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Attachment 14) Biomass 
district heating in Italy

DATA OF THE PLANT

POWER 5 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 2.5 MW 

TYPE/POWER OF 
THE SUPPLIER PLANT 1 gas boiler of  1,5 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 2,500 m

NUMBER OF CONNECTED CONSUMERS 21

CONNECTED POWER 8,500 kW

SYNTHETIC MANAGEMENT DATA 2000/2001 2001/2002

BIOMASS CONSUMPTION 3,870 m3 6,340 m3

INVOICED ENERGY 1,500,000 kWh 2,600,000 kWh

SAVED GAS OIL AND/OR FUEL OIL 180,000 kg 312,000 kg

AVOIDED CO2 EMISSIONS 478,000 kg 829,000 kg
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Attachment 14) Biomass 
district heating in Italy{

DATA OF THE PLANT

POWER 5 MW

NUMBER OF BOILER 1

TYPE/POWER OF 
THE SUPPLIER PLANT 1 methane boiler of 3.5 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 2,500 m

NUMBER OF CONNECTED CONSUMERS 14

CONNECTED POWER 1,100

SERVED POPULATION 120,000 m3

SYNTHETIC MANAGEMENT DATA 2001/2002

BIOMASS CONSUMPTION 4,420 m3

INVOICED ENERGY 1,837,066 kWh

SAVED GAS OIL AND/OR FUEL OIL 220,000 kg

AVOIDED CO2 EMISSIONS 682,000 kg

PROVANA CALORE SRL - LEINÌ (TO)

DATA OF THE PLANT

POWER 5.9 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 2.95 MW 

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 3,600 m

NUMBER OF CONNECTED CONSUMERS 27

CONNECTED POWER 10,800 kW

SERVED POPULATION 1,900

HEATED VOLUME 210,000 m3

SYNTHETIC MANAGEMENT DATA 2000/2001 2001/2002

BIOMASS CONSUMPTION 11,440 m3 17,230 m3

INVOICED ENERGY 4,648,000 kWh 7,282,000 kWh

SAVED GAS OIL AND/OR FUEL OIL 553,000 kg 867,000 kg

AVOIDED CO2 EMISSIONS 1,714,000 kg 2,687,000 kg

ECOTERMICA PIEMONTESE SRL - VERZUOLO (CN)
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Attachment 14) Biomass 
district heating in Italy{

DATA OF THE PLANT

POWER 3.9 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 2.4 MW + 1.5 MW

TYPE/POWER OF 
THE SUPPLIER PLANT 1 gasoil boiler of 1 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 2,000 m

NUMBER OF CONNECTED CONSUMERS 27

CONNECTED POWER 3,000 kW

SERVED POPULATION 500

HEATED VOLUME 20,000 m3

SYNTHETIC MANAGEMENT DATA 2001/2002

BIOMASS CONSUMPTION 3,550 m3

INVOICED ENERGY 1,868,596 kWh

SAVED GAS OIL AND/OR FUEL OIL 267,000 kg

AVOIDED CO2 EMISSIONS 830,000 kg

CALORE VERDE SRL - ORMEA (CN)

DATA OF THE PLANT

POWER 2.1 MW

NUMBER OF BOILER 3 (for three different plants)

POWER OF EACH BOILER 1MW+1MW+0.1MW

TYPE/POWER OF  
THE SUPPLIER PLANT 2methane boiler+1 gasoil boiler

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 1,000 m

NUMBER OF CONNECTED CONSUMERS 8

CONNECTED POWER n.a.

SERVED POPULATION n.a.

HEATED VOLUME n.a.

SYNTHETIC MANAGEMENT DATA 2002/2003

BIOMASS CONSUMPTION 3,200 m3

INVOICED ENERGY 1,500,000 kWh

SAVED GAS OIL AND/OR FUEL OIL n.a.

AVOIDED CO2 EMISSIONS n.a.

BEA SRL – CANTALUPO LIGURE (AL)
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Attachment 14) Biomass 
district heating in Italy{

DATA OF THE PLANT
NUMBER OF BOILER 2

POWER 4.5 MW

POWER OF EACH BOILER 9 MW

TYPE/POWER OF THE SUPPLIER PLANT 1 methane boiler of 3 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 6,650 m

NUMBER OF CONNECTED CONSUMERS 58

CONNECTED POWER 10,000 kW

SERVED POPULATION 1,500

HEATED VOLUME 240,000 m3

SYNTHETIC MANAGEMENT DATA 2000/2001 2001/2002

BIOMASS CONSUMPTION 4,500 m3 17,000 m3

INVOICED ENERGY 3,000,000 kWh 10,000,000 kWh

SAVED GAS OIL AND/OR FUEL OIL 370,000 kg 1,250,000 kg

AVOIDED CO2 EMISSIONS 1,000,000 kg 3,350.000 kg

ASA (AZIENDA SERVIZI AMBIENTE – CASTELLAMMONTE (TO)

DATA OF THE PLANT

POWER  20 MW

NUMBER OF BOILER 3

POWER OF EACH BOILER 6MW+6MW+8MW

TYPE/POWER OF 
THE SUPPLIER PLANT 1 gasoil boiler of 6MW
ELECTRIC POWER 1.1MW
ANNUAL PRODUCTION OF ELETTRIC ENERGY (in cogeneration) 7,500,000 kWh

DATA OF THE NET OF DISTRIBUTION
06/2002 06/2003

DEVELOPMENT OF THE NET 14,750 m 19,991 m

NUMBER OF CONNECTED CONSUMERS 215 340

CONNECTED POWER 24,395 kW 34,020 kW
SERVED POPULATION 4,900 6,900
HEATED VOLUME 805,000 m3 1,125,000 m3

SYNTHETIC MANAGEMENT DATA 2001/2002 2002/2003

BIOMASS CONSUMPTION 44,250 m3 53,491 m3

INVOICED ENERGY 18,084,000 kWh 23,538,805 kWh

SAVED GAS OIL AND/OR FUEL OIL 2,260,000 kg 2,950,000 kg

AVOIDED CO2 EMISSIONS 6,300,000 kg 8,300,000 kg

T.C.V.V.V. SPA - TIRANO (SO)
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Attachment 14) Biomass 
district heating in Italy{

DATA OF THE PLANT

POWER  10 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 5 MW

TYPE/POWER OF  
THE SUPPLIER PLANT 1 gasoil boiler of 5 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 6,620 m

NUMBER OF CONNECTED CONSUMERS 64

CONNECTED POWER 5,195 kW

SERVED POPULATION 1,000

HEATED VOLUME 173,000 m3

SYNTHETIC MANAGEMENT DATA 2001/2002 2002/2003

BIOMASS CONSUMPTION 22,000 m3 30,100 m3

INVOICED ENERGY 8,638,640 kWh 11,220,803 kWh

SAVED GAS OIL AND/OR FUEL OIL 1,080,000 kg 1,400,000 kg

AVOIDED CO2 EMISSIONS 2,900,000 kg 3,800,000 kg

T.C.V.V.V. SPA - SONDALO (SO)

DATA OF THE PLANT

POWER  11 MW

NUMBER OF BOILER n.a.

POWER OF EACH BOILER n.a.

TYPE/POWER OF 
THE SUPPLIER PLANT 1.9 MW

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 13,000 m

NUMBER OF CONNECTED CONSUMERS 360

CONNECTED POWER n.a.

SERVED POPULATION n.a.

HEATED VOLUME n.a.

SYNTHETIC MANAGEMENT DATA

BIOMASS CONSUMPTION n.a.

INVOICED ENERGY n.a.

SAVED GAS OIL AND/OR FUEL OIL n.a.

AVOIDED CO2 EMISSIONS n.a.

TSN SRL – SELLERO NOVELLE (BS)



BIOMASS FOR ENERGY AND THE ENVIRONMENT
REPORT 2003

ITABIA
Italian Biomass Association

Ministero dell ’Ambiente e della Tutela del Territorio 83

Attachment 14) Biomass 
district heating in Italy{

DATA OF THE PLANT

POWER  9 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 4.5 MW

TYPE/POWER OF 
THE SUPPLIER PLANT 2 methane boilers of 4 MW + 5.3 MW

DATA OF THE NET OF DISTRIBUTION
12/2000 06/2002

DEVELOPMENT OF THE NET 15,000 m 25,000 m

NUMBER OF CONNECTED CONSUMERS 215 454

CONNECTED POWER 15,000 kW 15,000 kW

SERVED POPULATION n.a. n.a.

HEATED VOLUME 520,000 m3 n.a.

SYNTHETIC MANAGEMENT DATA 2001/2002 2002/2003

BIOMASS CONSUMPTION 38,000 m3 43,000 m3

INVOICED ENERGY 20,266,000 kWh 22,500,000 kWh

SAVED GAS OIL AND/OR FUEL OIL 2,500,000 kg 2,800,000 kg

AVOIDED CO2 EMISSIONS 6,600,000 kg 7,330,000 kg

BIOENERGIA FIEMME SRL - CAVALESE (TN)

DATA OF THE PLANT

POWER 8 MW

NUMBER OF BOILER 2

POWER OF EACH BOILER 6+2 MW
TYPE/POWER OF THE SUPPLIER PLANT 1 fuel oil boiler of 6.5 MW
ELECTRIC POWER 440 kW
ANNUAL PRODUCTION OF ELETTRIC ENERGY (in cogeneration) 2,000,000 kWh

DATA OF THE NET OF DISTRIBUTION
DEVELOPMENT OF THE NET 11,300 m

NUMBER OF CONNECTED CONSUMERS 108

CONNECTED POWER 22,500 kW

SERVED POPULATION n.a.

HEATED VOLUME 403,400 m3

SYNTHETIC MANAGEMENT DATA 2000/2001 2001/2002

BIOMASS CONSUMPTION n.a. n.a.

INVOICED ENERGY n.a. n.a.

SAVED GAS OIL AND/OR FUEL OIL n.a. n.a.

AVOIDED CO2 EMISSIONS n.a. n.a.

ECOTERMICA SAN MARTINO S.P.A. – FIERA DI PRIMIERO (TN)
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TECHNICAL DATA OF MAIN DISTRICT HEATING IN SOUTH TYROL (ITALY)

TOWN MANAGEMENT POWER BOILERS NET CONSUMERS PRODUCED ENERGY 
kWt N° km N° GWh/year

RASUN PRIVATE 5,000 2 13 234 12
VALDAORA PRIVATE 8,000 2 16 388 21
LA VILLA PRIVATE 4,000 2 5.9 240 15.4
S. CANDIDO PRIVATE 300 1 0.15 11 n.a.
VERANO PRIVATE 1,600 2 2.5 84 2
NATURNO PUBLIC n.a. n.a. n.a. 10 3
TERENTO PUBLIC 1,000 1 1.1 55 2.4
DOBBIACO* PRIVATE 8,000+7,700 2+1 14 615 44.5
ANTERSELVA PRIVATE 3,400 2 4,1 119 5,2
RODENGO n.a. 850 1 0.85 17 n.a.
VALLES PRIVATE 4,000 2 7.5 85 7
N. PONENTE PRIVATE 840 1 1 14 1.6
VALLE AURINA (S.GIOVANNI) PUBLIC n.a. n.a. n.a. 45 1.6
VALLE AURINA (LUTAGO) PRIVATE n.a. n.a. n.a. 25 2.3
CASTELROTTO PRIVATE 850 1 0,16 12 1.8
S.PANCRAZIO PRIVATE 1,000 1+1 1,8 42 2.3
VAL D’ULTIMO PRIVATE 2,200 1+1 4,6 75 4.9
BRUNICO PUBLIC 34,000 3+1 97 2,000 100
VALDOIES PRIVATE 5,500 1+1 13,2 130 10
MOSO IN PASSIRIA PRIVATE 2,700 1+1 0.95 33 2
SLUDERNO PRIVATE 3,200 2 7 448 11.5
SARENTINO PRIVATE 4,500 2 4 55 7.5
PRATO ALLO STELVIO PRIVATE 2,400 2 n.a. 325 5.3
SOLDA PRIVATE 8,000 2+1 8.7 106 14.5
MALLES PUBLIC n.a. n.a. n.a. 41 6
MONGUELFO PRIVATE 5,500 n.a. n.a. 400 14
TOTAL 106,840 - 203.51 5,609 297.80

TOWN MANAGEMENT POWER BOILERS NET CONSUMERS PRODUCED ENERGY 
kWt N° km N° GWh/year

LASA PRIVATE n.a. n.a. n.a. 460 12
VIPITENO PRIVATE n.a. n.a. n.a. 900 32.5
SESTO PRIVATE 9 2 n.a. 440 20
LACES PUBLIC n.a. n.a. n.a. 400 7
CHIUSA n.a. n.a. n.a. n.a. n.a. n.a.
LAION n.a. n.a. n.a. n.a. n.a. n.a.
SELVA MOLINI n.a. n.a. n.a. n.a. n.a. n.a.

*  Plant wit production of electric energy since 2003 
Source: Ufficio Risparmio Energetico Prov. Aut. di Bolzano/ Associazione Biomasse Alto Adige 

Source: Ufficio Risparmio Energetico Prov. Aut. di Bolzano/ Associazione Biomasse Alto Adige

TECHNICAL DATA OF MAIN DISTRICT HEATING UNDER CONSTRUCTION IN SOUTH TYROL (ITALY)
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Attachment 15) Biomass fulled
electric power plants
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Attachment 16) Characteristics of five centralised
biogas plants operating on animal slurry in Italy

PLANT REACTOR WORKING LOADING HRT VOLUME FEEDSTOCK BIOGAS USE
temperature
°C m3xd-1 days m3

MARSCIANO CSTR* 30 – 40 800 18 14,200 Pig slurry + Agro- cogeneration
(Perugia) industrial waste

BETTONA CSTR * 30 – 40 700 13.5 9,500 Pig slurry + Cattle cogeneration
(Perugia) slurry + Agro-

industrial waste

SPILAMBERTO CSTR* 30 – 40 600 20 12,000 Pig slurry + Cattle cogeneration
(Modena) slurry + Sewage 

slurry

VISANO CSTR 30 – 40 570 21 12,000 Pig slurry + Cattle cogeneration
(Brescia) slurry 

LOZZO ATESINO CSTR 30 – 40 500 10 5,000 Agro-industrial sludge cogeneration
(Padova) +Municipal solid waste

(organic presorting
fraction) + Cattle slurry

Source: Centro Ricerche Produzioni Animali (CRPA), 2003
HRT: Idraulic Retention Time

CSTR: Completely Stirred Tank Reactors
*double stage (second stage unmixed and unheated)
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Attachment 17) Characteristics of 67 on-farm
biogas plants operating on animal slurry in Italy

TYPE OF REACTOR 27 plants are Completely Stirred Tank Reactors
24 plants are Plug flow Reactors – covered tank
16 plants are covered lagoons

FEEDSTOCK 51 plants: only pig slurry
3 plants: mainly pig slurry with addition of cattle slurry
1 plant: mainly pig slurry with addition of milk whey
2 plant: only cattle slurry
10 plant: mainly cattle slurry with addition of waste from household
dry matter content < 10%

SIZE 17 plants: volume < 500 m3

10 plants: volume between 500 and 1000 m3

20 plants: volume between 1000 and 5000 m3

for the other plants the volume data are not available. Covered lagoons 
often are classified on the basis of their surface

WORKING TEMPERATURE 52 are mesophilic plants

9 plants operate in psychrofilic conditions

for the other 6 plants the operating temperature are not available

HYDRAULIC RETENTION TIME 10 plants: HRT < 15 days

11 plants: HRT between 16 and 25 days

6 plants: HRT between 26 and 35 days

16 plants: HRT ≥ 35 days

or 24 plants the HRT value is not available

BIOGAS USE 40 plants: co-generation

21 plants: only heat generation

6 plants: only production of electricity

AGE 5 plants are older than 16 years

5 plants are operating between 5 and 15 years

14 are less than 5 years old

for the other plants the age are not available

Source: Centro Ricerche Produzioni Animali (CRPA), 2003
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