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Summary 

 

Productivity standards for harvesting, suitable for market economy management, have been developed. 

A methodology has been developed to determine the hourly rates of the different types of harvesting 

equipment and machines. 

Software to implement norms and per-unit prices in practice is developed, that also automates the 

derivation from the norms of equations and tables. 

A "Technological Description of the Cutting Site" has been developed to determine the difficulty factor. 

A contemporary presentation of the discipline time studies in logging is given, incl. determining system 

costs - hourly prices and per-unit prices. A mathematical proof of the main statements is presented. 

It has been shown that variable length assortments, defined by the diameter of their thin end, as they are 

standardly used in Bulgaria, can not be the basis of uniform norms and prices. 

It has been shown that the norms and the per-unit prices can be presented with high accuracy as a 

function of the BHD (the diameter of the breast height) of the individual tree or plantation, but separately 

for timber stems and fuel-wood stems. 

The assumption of unity of the per-unit prices is justified, regardless of the equipment used. 

The rule for partial evaluation of time consumption (the time needed to harvest a cutting site is the sum 

of the time to harvrst its parts) has been investigated and confirmed. 

It has been demonstrated that the application of the Shenrok (Schönrogg) formula is a necessary and 

sufficient condition for creating the same economic terms for logging in all areas where the standing 

mass is sold at stumpage prices and harvested by the buyer. 

It has been proved that the methods used in the 1960s and 1970s for determining stumpage prices are a 

special case of the Shenrok formula. 

It has been shown that the Shenrok formula is equivalent to the American profitability ratio, selling 

value ratio, and operation ratio methods. 

It has been shown that the American “overturn ratio” method is no equivalent to the Shenrok formula, 

but is its analogue for the exploitation of forests by the owner (when the wood is harvested and sold by 

the owner) and that in this case it is a necessary and sufficient condition to create the same economic 

conditions in all harvested forests. 

It has been shown that the use of stumpage price categories is an inaccurate pricing method, except of 

the conditions in Canada and Russia where the harvesting cost is determined by the transport costs 

between the forest and the consumer. 

It has been shown that the Morgan-Mercer-Flodin function is suitable for modeling time consumption, 

harvesting costs, stumpage prices and timber prices. 


