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Logging Cost Calculating for Low-Impact Forestry

By Mitch Lansky

I. Introduction


As a logger, no matter how you are paid (by the cord, by the hour, by the day, or even by the acre) you need to know your costs per unit.  This not only helps you come up with a realistic bid for services, allowing you to pay for your equipment as well as yourself, it also helps you make better business decisions.  Careful record keeping can tell you how much productive time, how much downtime, and how much operating expenses go along with your equipment.  With this information you can decide whether your equipment is suitable for a given operation, whether it is time to replace your equipment with something more appropriate and efficient, whether you can make a lower bid, whether you should ask for more money per unit, or whether you should reject a potential job.


This report can help you calculate cost/unit if you have good records, or estimate cost/unit if you don’t.  It also has tables to help you estimate potential logging costs for a given woodlot given various factors that might increase or decrease your costs.  These cost modifiers are important, because with low-impact forestry you will sometimes be asked to cut low volumes of poor-quality wood and take special care to avoid damage to residual trees.  Such logging would lead to higher costs per unit of wood removed.  Loggers should not be penalized for doing a better job—they should be rewarded!  Pricing logging operations correctly is the best way to ensure that the landowner and logger are both getting a fair deal.


The figures gained from the cost calculator can not be considered to be “exact.” The economics of logging are too complicated for such a result. The figures should, however, be somewhere in the “ballpark” and thus should be helpful in negotiations with loggers and landowners.  The cost modifiers, especially, can benefit from feedback from loggers to make them more reflect the realities of logging in Maine. This is thus a working draft that will improve over time.

II.  Calculating cost per unit


If you have been keeping careful records of your logging costs, you can make fairly accurate estimates of your average cost per unit.  Such records allow you to view the cost per unit of all the individual cost items, from depreciation to oil changes.  Given such detailed information, you might want to make improvements in either equipment or practices to improve your efficiency and returns. 

To calculate your costs, list the various cost items by category—fixed or variable.  Fixed costs are the costs you would have to pay regardless of how many hours you work your machinery.  These costs include depreciation, insurance, interest, and taxes.  Variable costs depend on machinery use and include fuel, lubricants, repairs, parts, and purchased services.  Horse loggers would have feed, shoes, medicine, and veterinarian costs.

Cost per unit is calculated by adding up the costs of these items per year, and then dividing by either the number of hours of operation per year, or number of cords cut per year.

Fixed costs
Fixed costs include depreciation plus interest, insurance, and taxes.  Depreciation is normally calculated as the purchase price minus the salvage value of the machine when its productive days are over (often estimated as 25% of purchase price)
  divided by the number of years of useful expected operation.

Some loggers, who have paid for their equipment in cash, are confused about interest, which is normally the rate of money paid for a loan.  Even if you did not borrow to buy a machine, you could still calculate an interest rate—because the money you invested in the machine could have been invested elsewhere and gotten an annual return.  If you did not take out a loan, your interest rate is estimated from the return rate you could have gotten from an alternative investment.

To calculate fixed costs you need to provide figures for the following:

Table 1. Estimating Fixed Costs

Symbol
Description
Amount

P
Cost of machinery in dollars


N
Economic life of machine in years


S
Salvage value of machine in dollars [0.25 (P)]


D
Depreciation [(P - S)/N]


AYI
Average yearly investment [[(P - S) (N + 1) / 2N] + S]


I
Interest rate (or total of annual payments for machine)


Ins
Insurance rate (or total of annual payments)


T
Tax (property) rate (or total of annual payments)


IIT
Interest, Insurance and Taxes [(I% + Ins% + Tax%)*AYI/100] (or total of annual payments of I+Ins+T)


AFC
Annual fixed costs [D + IIT]


PH
Productive hours worked per year


HFC
Hourly fixed cost [(D + IIT) / PH]


TV
Total volume (in cords or MMBF) cut per year


VFC
Volume fixed cost [(D + IIT) / TV]


Operating costs

The variable costs are the operating costs of the machinery and include costs of maintenance and repair, fuel, lubricants, and tires and chains. 

The annual cost of maintenance repair (AMR) is determined, if experience and cost data are available, by adding costs of parts and labor to repair the machine (not including oil changes, lubrication and filter costs, and tires and chains, which are covered below) over the economic life of the machinery and dividing by N (economic life of the machinery).  Data for one year, though useful, will change as the machinery gets older.  

AMR (annual repair costs)
Expected parts and labor over life of machine/N (productive life of machine)


If experience and data are not available, you will have to use a rough estimate or rule of thumb for a given type of equipment.  Research from Canada suggests that these rules-of-thumb formulae are not very reliable.
  

The formula for estimating maintenance and repair costs is:

AMR 
Maintenance and Repair Cost [D * percent rate (see below)]


The percent rate multipliers depends on type of machine:

Table 2.  Percentage multipliers per machine type

Machines
Percent


New
Older

Agricultural wheel tractor with winch
25
55

Crawler tractor with winch
30
60

Rubber-tired cable skidder with winch
30
55

Small shortwood forwarder
30
55

Annual Fuel costs (F) is determined by multiplying number of gallons used in a year times price per gallon.  Annual fuel costs can be estimated by figuring the gallons consumed per hour times price per gallon times number of hours of expected work per year (PH). 

F
Fuel Cost [gallons per hour * hours per year * price per gallon]


Lubricants include: engine oil, transmission oil, final drive, hydraulic oil, grease, and filters) used over a year.  To estimate annual lubricant costs (L):

  L
Lubricant cost [((oil capacity (gals.) x price/gal) + filter cost) x (PH / hours between oil changes)] +[grease required/yr. (lb.) x price/lb.]


Other includes fuel and air filters, which can be estimated based productive hours worked per year divided by number of hours between changes of the filters times the cost of the filters.

O (gas and air filters)
PH/ Hours between change x price of filter


Tires (or tracks) are sometimes subtracted from the initial price of the investment because tires have a shorter life than the machines.  With cost data:

T
Annual Tire cost total tire cost in economic life of machine / N

To estimate, T =  (1 + 0.15) x tire purchase cost x PH/ tire life (in hours)


The same kind of calculation can be done for tire chains:

C (chains)
C = cost of chains x PH/ chain life (in hours)


The total costs for running your machinery are:


HOC
Hourly Operating Cost [(AMR + L + F + T + O + T) / PH]


VOC
Volume Operating Cost [(AMR  + L + F + T) / TV]


TAC
Total Annual Cost [Fixed Costs + Operating Costs]


THC
Total Hourly Cost  [TAC / PH]


TVC
Total Volume Cost [TAC / TV]



 You need to run these calculations for each machine used on a particular logging job, including the chainsaw.  The working life of a chainsaw is relatively short, compared to other machines. You need to account for purchase price (usually depreciated in 1 or two years), costs of maintenance (chains, bars) repair (parts and labor), and fuel and bar oil.  Figure the cost per year and then divide by total volume cut (for cost per cord) or total hours worked (for cost per hour).

Chainsaw

FC
Fixed Cost (purchase price / N (economic life of machine))


OC
Operating Cost (AMR + fuel + barchain oil)


AC
Annual Cost ( FC + OC)


HC
Hourly Cost (AC / PH)


VC
Volume Cost (AC / TV (cords cut per year))


Total machinery cost per hour or per cord is calculated by adding costs for all machines used.

Total machinery cost

MHC
Combined hourly costs of chainsaw, skidder, forwarder etc.


MVC
Combined per cord costs of chainsaw, skidder, forwarder, etc. 


Calculating labor


Whether you are paid by the cord or by the hour, you should make sure that you make a decent wage.  If you are paid by the hour, you simply add your hourly costs to total hourly cost to determine the cost for you to log.  If you are paid by volume (by the cord, for example), you can determine your hourly wage by subtracting total annual cost from total revenues and dividing by PH (total operating hours per year).  For some loggers, the actual labor revenues can be shocking—if they discover they are working to support a machine, but not themselves.

LCH
Labor Cost per Hour


LCV
Labor Cost per Volume (LCH x PH / TV)


Base Cost

Your base cost (which is your average for the year) is determined by adding your machinery cost to you labor cost.

BCH
Base Cost per Hour (MCH + LCH)


BCV
Base Cost per Volume (MCV + LCV)


III.  Cost modifiers

Once you have determined an average base cost for your machinery, you can use cost modifiers to estimate how much a given operation will cost depending on average tree density, average tree size, difficulty of terrain, or yarding distance. 


Cost modifiers will depend on the machinery you use. The following are modifiers for skidders based on figures from a report from Idaho.

Table 3.  Felling Cost Modifiers—TDF (Tree Density for Felling) 

Original Density (trees/acre)
Average Tree Spacing
25%
% Removed

40%
100%

200
15 ft.
1.00
.90
.90

300
12 ft.
1.08
.93
.90

400
10 ft.
1.11
1.02
.90

500
9.3 ft.
1.14
1.12
.90

Table 4.  Felling Cost Modifier--Average Tree Diameter)

Average Tree Diameter in inches
Cost Modifier

6
1.3

8
1.2

9
1.0

10
0.7

12
0.5

Table 5.  Ground Skidding Cost Modifiers - Removed Tree Density (TD)
Removed Trees per Acre
Cost Modifier

500
0.80

400
0,80

300
0.90

200
1.00

100
1.13

50
1.37

Table 6. Skid Distance (SD)
Average Skid Distance (feet)
Cost Modifier

100
0.44

300
0.72

500
1.00

700
1.28

900
1.56

Table 7. Difficulty of Terrain (Slope, Roughness, or Deep Snow)
 


Favorable Slope
Average Conditions
Adverse Conditions

Cost Modifier
0.9
1.0
1.2

IV.  Final calculations
BCH
Base cost per hour [Hourly fixed cost  + Hourly operating cost]


ECH
Estimated cost/hour of using equipment [BCH x felling and skidding modifiers]


THC
Total hourly cost [ECH + Hourly labor cost]


TCL

By hour
Total cost of logging job [THC x Hours of operation]


TCL

By cord
Total cost of logging job [Cords to be cut x (fixed cost per cord + operating cost per cord + labor cost per cord) x felling and skidding modifiers]


TC
Total cost for operation [TCL + cost of trail and road building + bridges and culverts and other BMPs + putting operation to bed + cost of hauling equipment


Note:

This cost calculator could use feedback from those who have been keeping good records over time.  How close do the estimators come to actual figures?  How useful are the modifiers for estimating actual costs?  Are there ways that this should be modified to be more practical or accurate?  Please send comments in to the LIFP.

�Dennis Werblow and Frederick Cubbage, “Forest Harvesting Equipment Ownership and Operating Costs, in 1984, SIAF, vol. 10, 1986� This and other formulae come from Edwin S. Miyata, How to Calculate Costs of Operating Logging Equipment, North Central Forest Experiment Station, USDA Forest Service.  � W.A. Williams, Predicting Maintenance and Repair Costs of Woodlands Machinery, Technical Note TN-142, Forest Engineering Research Institute of Canada, Vancouver, BC, December, 1989.j�Estimates based on figures in Werblow and Cubbage (see reference 1), but these should only be seen as rough estimates� Harry W. Lee and Leornard R. Johnson, Calculation Timber Removal Costs Under Ecosystem Management, Bulletin No. 62, Idaho Forest, Wildlife and Range Experiment Station, Moscow, ID�Based loosely on information for small skidders in Frederick Cubbage, W. Dale Greene, and John Lyon, “Tree Size and Species, Stand Volume, and Tract Size: Effects on Southern Harvesting Costs, SIAF, Vol. 13, 1989�Authors estimates.  Needs further testing.


