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Who we are

Research branch of the University of
Mont anaodos Coll ege of Bl
Administration

ARegional economic analysis
ASurvey research
Alndustry analysis

U Forest iIndustry research
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Industry Analysis

wWRocky Mountains & Pacific Coast

ADescribe industry structure, capacity,
condition, and changes

ATrack wood fiber from forest to marketplace

A Associate key economic indicators
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=
Forest Industry Research

AState -level industry studies
ALogging utilization studies
ATimber harvest reporting
AQuarterIy Montana reporting

AOther projects



Why Estimate
Logging Costs?

A To remain aware of impacts of changes and help maintain
Industry viability, managers and contractors must remain
Informed of operating costs

A Current harvesting capacity inadequate to meet future
demand

A Industry expressed needs:
I Provide resource for assessing equipment types and entry costs

I Provide equipment cost and price per unit volume data for
negotiation tool/baseline guide for bidding or appraisal for
extended industry
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Logging Cost Studies

A Machine Costing
A Time and Motion Studies
A Expert 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 edgfeyi pme
while operating in average conditions

} Fixed costs
}AOwner shi po cost s
} Incurred whether or not the machine works
} Variable costs
}AOperatingo cost s
} Only incurred when working
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Fixed Costs

A Depreciation

T ADecli ne I n val ue of a mac
obsol escence, and weat her |

A Interest

I ARent al amount <charged by
money. o

A Insurance

I Costs of liability and comprehensive
Insurance

A Taxes

I Generally minimal for in-woods
equipment




Variable Costs

A Occur solely due to the
operation of a machine

A Utilization = PMH/SMH

i PMHT productive

e Bl (e e Feller-buncher 65%
N Cable skidder 60%

when the machine is .
(e ettt Grapple skidder 65%
LI OCUCLIVEY Forwarder 65%
' SMH'_ SChedUIe_d Gate Delimber 90%
machine hour: time Chipper 7504

when the machine
Ashoul do be wor king

I Utilization reported as
% Of SMH @ FOREST INDUSTRY
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Variable Costs

A Fuel
I Primarily a function of HP

A Lube

I Generally calculated as a % of
fuel costs

A Repair and maintenance
I Most unpredictable costs
I Percentage of depreciation

A Labor

I Wages are paid on SMH

i BenefitsT generally 50% of
wage rate

FOREST INDUSTRY
RESEARCH PROGRAM



Table 2. Machine Rate Worksheet

Machine description:

1. Input Data

Purchase price (P) )

Machine horsepower rating (hp) hp
Machine life (n) yrs
Salvage value, percent of purchase price (rv%) %
Utilization rate (ut%) %
Repair and maintenance, percent of depreciation (rm%) %
Interest rate (in%) %
Insurance and tax rate (it%) %

Fuel consumption rate (fcr) gal’hp-hr
Fuel cost (fcg) ) per gal
Lube and oil, percent of fuel cost (lo%) %
Operator wage and henefit rate (WB) 5 hr
Scheduled machine hours (SMH) hrsfyr

2. Calculations

Salvage value (S) = (P"rv%) 5

Annual depreciation (AD) = ((P-S)/n) 5

Average yearly investment (AY1) = ({(((P-S)"(n+1))/(2"'n))+3) b

Productive machine hours (PMH) = (SMH"ut%) hrsfyr
3. Ownership costs

Interest cost (IN) = (in%"AYI) s T
Insurance and tax cost (IT) = (it%"AYI) ) T
Yearly ownership cost (YFS) = (AD+IN+IT) ) \r
Ownership cost per SMH (F$SMH) = (YFS/SMH) ) hr
Ownership cost per PMH (F$PMH) = (YFS/PMH) 5 hr
4. Operating costs

Fuel cost (F) = (hp™fcr*fcg) 5 hr
Lube cost (L) = (F*lo%) 5 hr
Repair and Maintenance cost (RM) = (AD*'rm%/PMH) s hr
Operator labor and benefit cost (WB/ut%) 5 hr
Operating cost per PMH (VSPMH) = (F+L+RM+(\WB/ut%)) 5 hr
Operating cost per SMH (V$SMH) = (VEPMH"ut%) s hr

5. Total Machine Costs
Total cost per SMH (T$SMH) = (FSSMH+V$SMH) $ hr
Total cost per PMH (T$PMH) = (FSPMH + VEPMH) $ hr
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General Machine Rate Calculation [Valmet 445 wibar saw |
A General Assumptions
1 2000)Scheduled hourslyr This is how many hours each year you would plan for worke. Five, 8-hr days per week, 50 weeks per year is 2000 SMH.
2 $3.10)Fuel cost ($/gal oft-highway diesel) Check current diesel price trends at http:itonto.eia.doe. goviooginfodvohdp/diesel asp
3 0_10}Interest rate (dec. %) This would be either a loan rate or your personal time-value of money.
4 0_6]Utilization (PMHISMH) This is the ratio of actual working hours to shift hours

B Fixed Equipment Costs

5]  3467.000]Purchase Price (less tires on line 13 if you want detail)

G 0.15]Salvage value (dec. %) A general rule-of-thumb is that logging machines are worth about 25% of new after 5 yrs
il 3.5]Insurance rate (% of replacement cost) = $16,345.00 Jyr premium payment
3

g|Life (yrs) The ownership period or econoimic life of the asset
Capital cost = $55.86 /SMH
Insurance = 35.17 /SMH
OWHNERSHIP COSTS = $64.03 /SMH
C Variable Equipment Costs (Productive Hour Basis) L
9 300]Horsepower
10 0.02633|Fuel consumption (g/hp-hr) = 7.9 gal/PMH Fuel= 52449
11 A0[Lube (% of fuel) 0Oil and Lube = $9.79
12 75| Repair and maintenance (% of dep) = $3,953.62 /month Repair & Maint = £39.70
13 Ties [ 4000]PMH/set Tiresitracks = $0.00
Miscellaneous Consumables Misc. Op Costs
14 30)ie, sawbar PMH/item |bar tem A =
15 50| extra A PMH/item |chain ltern B =
16 extra B PMH/item ltem C =
D Labor Costs OPERATING COSTS = $73.98 /PMH
17 $16.50|Base pay $/hr LABOR = $24.75 /SMH
18 50| Benefits/fringe (% of base) TOTAL = $133.17 $/SMH

$221.95 $/PMH

M 4 » M| Calculator - Description - Guides - CAT 525 | FB .~ Delimber -~ Shear .~ Danzco . loader .~ MobileDel [N I [
Ready | ;




Machine Rate
Costing

Major Components included in costing:

A Operators Wages

A Fixed Costs
A Purchase price
A Interest
A Taxes
A Insurance

A Variable Costs
A Fuel
A Lube and oil
A Repair and maintenance @ R
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Machine Rate
Costing

Feller Buncher $1,191 $1,460 $270
Skidder $710 $1,167 $457 +064
Track Skidder $850 $1,278 $428 +50
SlideBoom Delimber $1,110 $1,533 $423 +38
Loader $793 $1,125 $332 +42

**Champion International cost data, adjusted for inflation

Dodson, Hayes, Meek, and Keyes. (2015). Montana Logging Machinelfitataational Journal
of Forest Engineering @ FOREST INDUSTRY
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Machine Rate
Costing

Contributing factors for increases:

A Purchase price of new equipment
A Emission standards
A New technology
A Safety features

A Cost of Steel
A 1993- $175/ton (2013 dollars)
A 2013- $216/ton 23% increase

A Fuel
A 1993- $1.33/gallon off road diesel (2013 dollars)
A 2013- $3.50/gallon off road diesel

A Repair and maintenance-parts and labor

A Labor/Insurance costs @ B L IR i



United States
Department of
Agriculture

Forest Service

Forest
Products
Laboratory

General
Technical
Report
FPL-GTR-171

USDA
USDA

CHARGEOQUT!
Determining Machine
and Capital Equipment
Charge-Out Rates Using
Discounted Cash-Flow
Analysis

E.M. (Ted) Bilek




Daily Costs

A Sum of machine rates
A Crew transportation and housing
A Rent (office, shop, etc.)

A Professional services (accountant, legal,
etc.)

A Training and professional accreditation
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@ T — Stuart et al. (2008), Greene & Baker (2011)
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Estimating
Production

A Basis of measure
I Volumei MBF, tons
I Areai acre, station

A Will depend on how the
job is bid/paid for

A Timber sale: generally
based on volume of
saleable product
produced

A Service contract:
generally based on area
treated

A
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