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Who we are  

ÅRegional economic analysis

ÅSurvey research

ÅIndustry analysis

üForest industry research

Research branch of the University of 
Montanaôs College of Business 
Administration



ωRocky Mountains & Pacific Coast 

ÅDescribe industry structure, capacity, 

condition, and changes

ÅTrack wood fiber from forest to marketplace

ÅAssociate key economic indicators

Industry Analysis



ÅState - level industry studies

ÅLogging utilization studies

ÅTimber harvest reporting

ÅQuarterly Montana reporting

ÅOther projects

Forest Industry Research



Why Estimate 
Logging Costs?
ÅTo remain aware of impacts of changes and help maintain 

industry viability, managers and contractors must remain 
informed of operating costs 

ÅCurrent harvesting capacity inadequate to meet future 
demand

ÅIndustry expressed needs:
ïProvide resource for assessing equipment types and entry costs
ïProvide equipment cost and price per unit volume data for 

negotiation tool/baseline guide for bidding or appraisal for 
extended industry



Logging Cost Studies

ÅMachine Costing

ÅTime and Motion Studies 

ÅExpert Opinion 



Hourly Machine Rates
}Machine rate 
}Originally proposed by Matthews (1942) Cost 

Control in the Logging Industry
}Method of determining the average hourly cost of 
a single piece of equipment over itôs useful life, 
while operating in average conditions

}Fixed costs
}ñOwnershipò costs
}Incurred whether or not the machine works

}Variable costs
}ñOperatingò costs
}Only incurred when working



Fixed Costs

ÅDepreciation

ïñDecline in value of a machine due to wear, 
obsolescence, and weathering.ò

ÅInterest

ïñRental amount charged by a lender for the use of 
money.ò

ÅInsurance

ïCosts of liability and comprehensive                        
insurance

ÅTaxes

ïGenerally minimal for in-woods                              
equipment



Variable Costs
ÅOccur solely due to the 

operation of a machine

ÅUtilization = PMH/SMH

ïPMH ïproductive 
machine hour: time 
when the machine is 
working productively

ïSMH ïscheduled 
machine hour: time 
when the machine 
ñshouldò be working

ïUtilization reported as 
% of SMH

Machine Utilization

Feller-buncher 65%

Cable skidder 60%

Grapple skidder 65%

Forwarder 65%

Gate Delimber 90%

Chipper 75%



Variable Costs

ÅFuel
ïPrimarily a function of HP

ÅLube
ïGenerally calculated as a % of 

fuel costs

ÅRepair and maintenance
ïMost unpredictable costs

ïPercentage of depreciation

ÅLabor
ïWages are paid on SMH

ïBenefits ïgenerally 50% of 
wage rate







Machine Rate 
Costing

Major Components included in costing:

ÅOperators Wages

ÅFixed Costs 
ÅPurchase price
ÅInterest
ÅTaxes
ÅInsurance

ÅVariable Costs
ÅFuel
ÅLube and oil
ÅRepair and maintenance



**1993 Total 
$/Day

2013 Total  
$/Day 

Change in 
$/Day 

Change in 
% 

Feller Buncher $1,191 $1,460 $270 +23

Skidder $710 $1,167 $457 +64

Track Skidder $850 $1,278 $428 +50

Slide-Boom Delimber $1,110 $1,533 $423 +38

Loader $793 $1,125 $332 +42

Machine Rate 
Costing

**Champion International cost data, adjusted for inflation

Dodson, Hayes, Meek, and Keyes. (2015). Montana Logging Machine Rates, International Journal 
of Forest Engineering



Machine Rate 
Costing

Contributing factors for increases:

ÅPurchase price of new equipment
ÅEmission standards
ÅNew technology
ÅSafety features

ÅCost of Steel
Å1993- $175/ton (2013 dollars)
Å2013- $216/ ton  23% increase

ÅFuel
Å1993- $1.33/gallon off road diesel (2013 dollars)
Å2013- $3.50/gallon off road diesel

ÅRepair and maintenance-parts and labor

ÅLabor/Insurance costs



2007



Daily Costs

ÅSum of machine rates

ÅCrew transportation and housing

ÅRent (office, shop, etc.)

ÅProfessional services (accountant, legal, 
etc.)

ÅTraining and professional accreditation



Cost Components

Stuart et al. (2008), Greene & Baker (2011)



Estimating 
Production
ÅBasis of measure

ïVolume ïMBF, tons

ïArea ïacre, station

ÅWill depend on how the 
job is bid/paid for

ÅTimber sale: generally 
based on volume of 
saleable product 
produced

ÅService contract: 
generally based on area 
treated 


