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Tuscany Region
Tuscany is one of the twenty regions of Italy, is located in the centre of the 
country, with a population of approx. 3,500,000 and a total surface of 23,000
km 2
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Tuscany Region - orography

Max altitude 1,650 m

Max altitude 1,000 m

Max altitude 1,750 m

Mountain.....63%
Hill………....28%
Plain……..….9%

Max altitude 2,000 m
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Tuscany Region - wood areas

Total forestry surface of Tuscany Region is divided according 
to final uses:

- conservative-naturalistic woods: 
~140,000 ha

- protective woods: 
~96,000 ha

- productive woods: 
~860,000 ha

- total woods: 
~1,096,000 ha



5 | ENERGETIC VALORISATION OF FOREST BIOMASS IN THE SOU TH OF EUROPE
PAMPLONA, 24th-25th JANUARY 2007

Presentation of the Bio-South project in Tuscany

Tuscany Region - wood areas

Broadleaves                                 95.6%
•Chestnut                                     20.6%
•Beech                                           8.6%
•Oak                                             56.3%
(turkey, holm and downy)
•Other mixed coppices                 10.1%

Conifers                                          4.4%
•Pine
•Douglas fir
•Silver fir

CORINE Land Use

The actual annual growth rate is 4% of 
the total amount of forest wood, but only 
40% of the rate is cut every year 
(72,600 tons of forest residues)
Possibility of increasing utilizations to 
collect forest residues respecting the 
sustainability of the forests
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Forest residue potential generated in Tuscany by hect are and year

Elaboration from BIOSIT Project data

0.62862,336579,455TOTAL

0.2637,6009,966Conifers

0.9287,15280,437
Other mixed 
coppices

0.62126,73678,422Downy oak

0.24119,42428,978Holm oak

0.76239,648182,619Turkey oak

0.81177,376144,590Chestnut

0.7374,40054,443Beech

Residue 
(ton/ha·year)

Area 
(ha)

Forest 
residue 

(ton/year)

Forest 
species

Forestry
Residues

ton/ha ·year

1.567,994,929,984510,692,000,000

Percentage
(%)

Forest energy
potential
(MJ/year)

Energy 
consumption 

(MJ/year)



7 | ENERGETIC VALORISATION OF FOREST BIOMASS IN THE SOU TH OF EUROPE
PAMPLONA, 24th-25th JANUARY 2007

Presentation of the Bio-South project in Tuscany

Wood Industry
residues

The evaluation will be carried out on the basis of a 
questionnaire, with collaboration of  Ind&Comp: 

sawmills

semi-finished products

carpentries

furniture factories

Wood industry residues generated in Tuscany
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Statistical accuracy  have been used  for correct calc ulation

•Universe: 226
•Selected Companies: 64 
•Participating Companies: 22
•Participation Share: 35%

Wood industry residues generated in Tuscany
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ENERGETIC VALORISATION OF FOREST MASS IN THE SOUTH OF EUROPE
PAMPLONA, 24th-25th JANUARY 2007

A total of 4 cases of studies was considered

Case 1

Case 2 

Case 4 

Case 3

• Bundling test

• Manual handling + tractor with cages

• Chipping test

• FTS Agricultural tractor with windlass

• Chipping test

• FTS skidder with windlass

• Chipping test

• Feller buncher

Harvesting and handling of forest residues
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The mean time for the extraction of 
residues to the forest road was 28 
minutes (by tractor) and the mean 
distance was 2 km

Residues were composed by branches 
and leaves and the medium cargo was 
300 kg

Case of study 1 (Broadleaves)



11 | ENERGETIC VALORISATION OF FOREST BIOMASS IN THE SOU TH OF EUROPE
PAMPLONA, 24th-25th JANUARY 2007

Presentation of the Bio-South project in Tuscany

Case of study 2 (Broadleaves)

The used machineries were:

A tractor with windlass

A chipper which produced 15 m3/h

A tractor with a waggon transporting 7 m3

In this case chips had a double value

SaleSelf-consumption
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Case of study 3 (Conifers)

The fellen trees were extracted by a skidder (Holder) with windlass and they 
were chipped on the forest road 

The distance between forest and road was about 165 m 

Chips were transported as far as 
the storage place of the Mountain 
Community (the distance was 
about 1 km)
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Case of study 4 (Broadleaves)

Chips were transported as far as the 
storage place which was directly on the 
road 

Here chips were ready for transport

Chips were sold to a great biomass 
energy plant
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TOTAL 
COST

Transport

Chipping

Bundling

Extraction of 
residues

Manual 
Pilling up or 

bundling

Typology of 
utilization 

Trials

4 €/ton,  
2,0 €/MWh

33 €/ton, 
11,6 €/MWh

58 €/ton, 
23,0 €/MWh

118 €/ton, 
47,0 €/MWh

Yield 
(69,0 ton/h); 

Cost 
(1 €/ton) (0,4 €/MWh)

Yield
(12,0 ton/h); 

Cost 
(7 €/ton) (2,4 €/MWh)

Yield 
(2.7 ton/h); 

Cost 
(25 €/ton) (13,1 €/MWh)

-

Yield
(69,0 ton/h);

Cost 
(3 €/ton) (1,6 €/MWh)

Yield  
(6,0 ton/h); 

Cost 
(21 €/ton) (7,4 €/MWh)

Yield
(2,7 ton/h);

Cost (33 €/ton) (9,9 
€/MWh)

-

---

Yield 
(0,6 ton/h); 

Cost
(68 €/ton) (27,0 €/MWh)

---

Yield 
(0,6 ton/h);

Cost 
(50 €/ton) (20,0 €/MWh)

Chipping, transport to 
temporary storage

Chipping, Full Tree 
System with skidder

Chipping, Full Tree 
System for extraction 

Manual bundling, 
transport to forest road

Case 4 
Poplar plantation

Case 3 
Reforestation

of conifers

Case 2 
Coppice forest

Case 1
Neglected coppice 

forest
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2 Province of Florence

1 Province of Massa-Carrara
1 Province of Prato
1 Province of Livorno
1 Province of Pisa
2 Province of Pistoia

Presentation of the Bio-South project in Tuscany

Results of stock office analysis: hypothesis of dis tribution

1 Province of Lucca
1 Province of Siena
1 Province of Grosseto

1 Province of Arezzo
1 Amiata area

The hypothesis for the implementation 
of stock offices were formulated 
considering many important aspects 
linked to the Tuscany territory
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Relation between total amount of forest residues collected to 
the stock office per year and the cost of related unit of weight

Production cost

Wood chip 50/60 €/t

Pellet 160 €/t
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District heating

- Town of Galliano

- Municipality of Barberino
del Mugello

- Province of Florence

North-East of Tuscany 
Region

Valley of Sieve river, a 
tributary of Arno river

Florence
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0.50Roof

3.47Glazing

0.60Wall

U = W/m2/K

126.000Heat water

446.000Total heat

320.000Heat losses

kWh/year

M o nthly heat  demand fo r heat ing and co o ling
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heating + hot water
cooling

[kg]

[m³]

Fuel demand per year

Natural gasFuel oilPelletsWood chips

45.03651.868123.123156.129

57.73861189390
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Andamento prezzo medio annuo gasolio riscaldamento

0

0,2
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0,8

1

1,2

2002 2003 2004 2005

[€
/li

tr
o]

Installed power: 320 kW

Fuel price:

Chip: 0,07 €/kg

Pellet: 0,25 €/kg

Fuel oil: 1,00 €/l

Natural gas: 0,60 €/m3

Investment cost: 

Biomass boiler: 90.000 €

Fossil fuel boiler: 30.000 €

Regional funds for renewable energies:

30% of the investment

Tariffa media nazionale di riferimento del gas natu rale

0,52

0,54
0,56

0,58

0,6

0,62
0,64

0,66

I trim.
2004

II trim.
2004

III trim.
2004

IV trim.
2004

I trim.
2005

II trim.
2005

III trim.
2005

IV trim.
2005

[€
/m

c]

Source: Ministero dell’Economia e delle Finanze
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Fuel costs per unit of energy
(energy content  based on the low er heating value of fresh matter)

18.8

99.8

62.9
53.0

0.0

20.0

40.0

60.0

80.0

100.0

120.0

Wood chips Pellets Fuel oil Natural gas
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 / 

M
W

h
]

Elaboration made using spreadsheet from BIOHEAT Project
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Total costs per MWh of consumed heat

36.1

74.1

124.2

73.3

0.0

20.0
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80.0

100.0

120.0

140.0
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o 
/ M

W
h]

Elaboration made using spreadsheet from BIOHEAT Project
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Total heating costs per year
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Operation related
costs & other costs 
Demand related
costs
Capital costs

Elaboration made using spreadsheet from BIOHEAT Project
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107.000 GJ/year

from residues of old 
coppices of downy oak 
(6,300 hectares)

50 / 60 boilers of 320 kW

Analysis of the installed boilers in each Province of Tuscany Region

18.000 boilers based on fossil fuel with power > 116 kW

Number of biomass (wood chip and pellet) boilers: about 100  

Present market analysis of boilers in Tuscany
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Relation to the present market stoves in Tuscany and in Italy

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

13.420

19.520
23.760

29.280
32.208

35.429
38.972

42.869

47.156

51.871

57.058
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20.000
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40.000
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to
n/
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ar

year

Tuscany Pellet Production
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Harvesting of residues in Tuscany

Sometimes it is difficult to harvest residues because:

• Unsuited road nets

• High costs for harvesting

• Little and not contiguous forest proprieties

• Lack of a specific trade

• Difficult mechanization

Conclusions
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Mechanization in Tuscany

• There is a very different level of mechanization according to different place 
situations

Sometimes it is difficult because:

• Low homogeneity of territory

• High slopes and irregular lands

• Little wood companies (low capital outlay)

• Unsuited road nets

Conclusions
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Conditions necessary for mechanization

•Standardization of work phases and processes

•Qualified manpower

•Volume of work of the forest company

•Mechanical work cheaper than manual work

•Detailed organization of work

Conclusions
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Standardization is easier in a simplified forest

Simplified forest homogeneity

• Regular density

• Contemporary vegetation

• One of two species

ReforestationEcological risk

Conclusions
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Conclusions

In Tuscany there is the necessity of fixing a chips price which can consider 
the economical difficulties of the companies for the starting of these chain 

Financing for the starting of the chain still necessary

Moreover there is the possibility of setting up of a few big supply chain to 
produce wood chip for an industrial sale

From the ecological point of view it is necessary to establish and prescribe 
the intensity of harvesting of residues according to the ecological 
requirement of forests

Moreover one of the most important goal of the project must be the diffusion 
and spreading of results and technologies, to transfer the know-how 
especially to small municipalities and forest wood companies which showed 
a high interest
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THANK YOU FOR YOUR ATTENTION
PAMPLONA, 24th-25th JANUARY 2007


