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The main objective is to 
verify through technical 
and economic analysis 
the sustainability of 
introducing fully 
mechanization in poplar 
plantation logging in 
Italy. 

Nine logging systems, with different levels of mechanization, were analysed and compared, 
taking into account technical and economic parameters.

The experimental sites



In traditional mechanization logging 
system, for the felling and trees 
processing the chain-saw is used; for the 
extraction, in the case of limbed stems, the 
agricultural tractor partially suited for the 
forest use, or, in the case of logs, the 
trailed pulled by tractor, are used.

Rational operational scheme of using fully 
mechanization in poplar logging.

Using the mechanization the type traditional advanced 
logging system a machine (generally an excavator),  
moving the stems or the logs, is employed. 

Using the fully mechanization logging 
system, all the harvesting operations are 
mechanized: harvester, for felling and trees 
processing is used; forwarder for logs loading 
and extraction is used. In some work site the 
chipper, for chipping the tops and limbs, is 
used. 

The logging system 



The values, for the two typologies showed, 
represent the average of the results of the 
work sites and they are related to four 
assortments: veneer logs, sawlogs, pulp 
wood and chips. 

The results got, from the examined work sites, in connection 
with employed mechanization degree, are gathered in two 
principal typologies: traditional logging system, which 
included advanced logging system, and fully logging 
system, characterized by an high mechanization employed.

Materials and methods
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Gross times and average productivity of the felling 
and processing operation. 

Gross times and average productivity of the extraction 
operation.

Traditional  Fully

  Average extracted load (t ha-1) 160 160
  Average extraction distance (m) 184 184
  Operator (N.) 1 1
  Average Transported load (t) 1.60 14.60

  Gross working time (h ha-1) 11.48 6.03
  Productivity (t h-1) 13.93 26.63

Logging system
Parameters

Traditional  Fully

  Wood harvested (t ha-1) 200 200
  Average tree weigth (t) 0.72 0.72
  Operator (N.) 2 1
  Gross working time (h ha-1) 73.57 12.16
  Productivity (t h-1) 2.72 16.45

Logging system
Parameters

The work productivities, on the basis of the execution times recorded in every operation 
(felling, limbing, bucking, extraction, load of the logs and chipping), are calculated.

The productivity of work



Hypothesis of market’s prices of the 
assortments and stumpage.

Average value

euro/t
  Veneer log 135.00
  Sawlog 70.00
  Paper wood 45.00
  Chips 40.00
  Stumpage 50.00

Assortments 

Comparison of the average costs per hectare of the 
poplar plantation logging for the different degree of 
mechanization adopted. 

The values, for the two typologies showed, represent the 
average of the results of the work sites and they are related to
four assortments: veneer logs, sawlogs, pulp wood and chips. 

Price of assortments and costs of logging



Elements of the economic budget in the two typologies of 
enterprise. 

Results

The annual capital invested in mechanization profitability in the fully logging system results 
equal 32%, against few more than the 17% of the traditional logging system. 

Technical-economic parameters Traditional logging 
system (a)

Fully logging 
system (b)

  Stand production (t ha-1) 200 200
  Timber production (t ha-1) 160 160
  Gross time of extraction  (h ha-1) 95.72 23.62
  Average working period (day year-1) 200 200
  Average surface harvested (ha year-1) 16.71 67.75
  Stumpage (euro ha-1) 10,000.00 10,000.00
  Average cost of logging (euro ha-1) 4,077.62 2,842.39
  Average cost of transport (euro ha-1) 2,400.00 2,400.00
  Total production cost (euro ha-1) 16,477.62 15,242.39
  Average proceeds (euro ha-1) 17,000.00 17,000.00
  Net income (euro ha-1) 522.38 1,757.61
  Annual net income (euro year-1) 8,728.97 119,078.08
  Purchase machines cost (euro) 50,000.00 370,000.00
  Return on investment 17.46% 32.18%
  Time of return of the capital (years) 5.73 3.11



Theoretically using fully logging system, 68 
hectares per year are harvested forehead. On 
the other hand, using  the traditional logging 
system,  17 hectares per year are harvested.

The analysis shows a smaller average cost of logging 
per hectare in the fully logging system

The cost is reduced of 30% (2,842 versus 4,078 Euro). 

The total logging cost per hectare is reduced of 7,5%

Results



Conclusion

The values of obtainable profitability from the work site to smaller mechanization, also 
considering the actual contingency of the poplar market, are satisfactory. 

The possible expansion of an advanced mechanization is subordinate to the availability 
of operators with high professionalism, able to exploit to full the potentialities of the 
machines, and to the good organizational and administrative enterprises ability in 
quickly reacting to any sudden poplar wood market variation. 
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