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ABSTRACT: In Italy a large part of mountainous territory is characterized by high slope. Forest operations in such 

steep areas requires the usage of aerial extraction systems. Cable yarder is the most applied extraction system, but it is 

not the unique in this category. Another possible solution is the application of helicopters for logging activities (i.e. 

heli-logging). This study is a preliminary one, in which literature data are used to compare work productivity of cable 

yarders and helicopters in extraction operation performed in Italian Alps. Several cable yarders and different helicopter 

models were compared concerning working performance and extraction costs. Even if without a direct experimental 

evaluation of the harvesting systems, this study is a very first step of analysis to evaluate the possibility of heli-logging 

introduction in the Italian context. Productivity of heli-logging resulted to be in the range between 7.5 m3 h-1 and 25 m3 

h-1, with harvesting costs ranging from 52.77 to 62.30 € m-3. According to our findings, extraction with helicopter is 

much more expensive than cable yarding, and it can be effective only in particular situations. 
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1 INTRODUCTION 

 

In the case of steep slope terrain, aerial extraction 

systems is the most suitable option for forest operation [1]. 

The usually applied aerial extraction system is cable 

yarder [2,3]. However, helicopter extraction (i.e. heli-

logging) could be a suitable solution in particular cases, 

for instance in salvage logging operation [4,5]. In Italy 

heli-logging is practically absent. The first step for its 

implementation is a productivity and cost assessment 

[6,7]. In the present work, a literature analysis of 

productivity and costs of heli-logging is presented in order 

to give a preliminary idea of the suitability of these 

systems, making a comparison with cable yarding costs 

and productivity. 

 

 

Figure 1: Heli-logging. 

 

 

2 MATERIALS AND METHODS 

 

Systematic literature review was carried out within 

Scopus database in order to give to the reader an overview 

of literature findings regarding both heli-logging and cable 

yarder extraction productivity and costs. 

 

 

3 RESULTS AND DISCUSSIONS 
 

 Literature data on cable yarder and heli-logging 

performance and costs are given in Table I. 

 

Table I: Heli-logging and cable yarding productivity and 

costs from literature analysis. 

 

Reference Machinery 
Productivity 

(m3 h-1) 

Costs (€ m-

3) 

Manzone and 

Balsari [8] 

Eurocopter 
AS 350 

“Ecureuil” 

helicopter 

19 62.30 

Manzone and 

Balsari [8] 

104 kW 

cable yarder 
7.5 14.30 

Faccoli et al. 

[9] 

Not 
specified 

helicopter 
13.3 58 

Messingerová 

and Tajbos 

[10] 

Mil Mi-8 

heli- copter 
25 

Not 

available 

Wang et al. 

[11] 

Boeing 
Vertoi 107 

helicopter 
23.04 52.77 

Picchio et al. 

[12] 

Savall cable 

yarder 
6.1 15.1 

Picchio et al. 

[12] 

Maxwald 

cable yarder 
5.7 14.8 

Baek et al. 

[13] 

K301-4 

cable yarder 
11.35 11.51 

Schweier and 

Ludowicy 

[14] 

Koller 
Forsttechnik 

GmbH 

K507 cable 

yarder 

20.3 12.7 
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Table I results show how heli-logging is able to reach 

very high work productivity, but with high costs. Thus this 

system can be suitable only in some limited cases, for 

example in presence of very high value timber or when the 

productivity of the interventions is more important than its 

cost-effectiveness [9]. This situation is possible in the case 

of salvage logging or phytosanitary intervention, when the 

aim of the intervention is more removing an environmental 

threat than cost-effectiveness [15]. 

 

 

4 CONCLUSIONS 

 

The high costs of timber extraction through helicopters 

limit their application only to particular cases, where their 

very high work productivity allows to solve emergency 

issues in the forest stand. 
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