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Equipment Economics

How much doesit cost to operate the
machine on a project?

What isthe optimum economic life and
the optimum manner to secure a
machine?




Equipment Economics



Equipment Economics

To providetheright equipment at the
right time and place, so the work can

be accomplished at the lowest cost:

1) How much doesit cost to operate the
machine on a project?

2) What isthe optimum economic life and
the optimum manner to secure a
machine?




Work at the lowest cost

Cost of Money: Interest Rate

Sour ces of capital funds
Borrow
Earnings
Equity

M achine utilization
Purchase or Rent/L ease

Life Cycle Cost?



Decision Factors

Whether to buy, to lease, or torent
Owning Cost
Oper ating costs

Depreciation vs. Economic life



Specific actions

Minimize ownership and operating cost

| ncrease availability
M aintenance

| ncrease utilization
L oad
Speed
Work Environment



| nformation System

Equipment information system

contains ga

M achine identification
Utilization data

Pur chase cost

Repair cost

Operating charges
FOG (Fud, Oll, Grease)



Life Cycle Cost

Predicting costs of Ownership and
Usage.

Using that information in decision
making.



Equipment Economics

Time Value of Money



Basic evaluation methods

Net Present Value M ethod

Equivalent Uniform Annual Value
Method

Uniform Value M ethod

Internal Rate of Return (IRR) Method



Factors affecting cash flows

Depreciation

Tax effects

Price-level changes

Treatment of risk and uncertainty



Evaluations

Make A($) B(%$)
Operation 30,000 50,000
L abor 20,000 20,000
M aintenance 6,000 3,000
Total 56,000 73,000

M ake A($) B($)
Operation 30,000 50,000

—=ase———+— P8 0800———————P0-000--

M aintenance 6,000 3,000
Total 36,000 53,000




Time value of money

$1,000 in 2004 $1,100 in 2005

/\

If Interest rateis 10%



Evaluations (continued)

Cash flow of altervatives Interest Rate: 10.00%
Payback/:7 2,000 $
Year Paricipal Option #1 Option #z Option #3 / Option #4
- 10,000 /
1 11,000 - 1,000 8,000 1,000 3,000
2 - 1,000 6,000 800 2,800
3 - 1,000 4,000 600 2,600
4 - 1,000 2,000 400 2,400
5 16,105 11,000 - 200 2,200
Sum 11,000 = 16,105 15,000 iy 13,000
payback /@( | nterest
$2,000/year
Rank: 4 1 2 3
e Guarantee

* More profits, Morerisk
* Again, time value of money looks different but the samereturn



Evaluations (continued)

Present Value: 909 2,727
826 2,314

751 1,953

683 1,639

10,000 10,000 6,830 1,366

Sum: 10,000 10,000 | 10,000 10,000

the same always



Net Future Value

Single-Payment Compound Amount
Factor

Eazr)ing investment periodn  Fn=?
Cash flow |
Spending | i i
(_) P Flzf) FZZO F3=,> ...........
interest ratei

Period n



Net Future Value

Single-Payment Compound Amount

Factor
F, =P +Pi

F, =F, +F,i = (P +Pi) +(P+Pi)i
F, = (P+Pi)(1+i) = P(1+i)(1+i) = P(1+i)?
F =P(1+i)"

wher e,
P = Present Value
F = FutureValue
| = Interest rate
n = Number of periods




Net Future Value

Single-Payment Compound Amount

Factor
F=>

A

Cash flow

| i
P=12,000 F1=? F2=>

Interest ratel = 5%
Period n = 3years



Net Future Value

Single-Payment Compound Amount
Factor

F, =P(1+i)*

F, =12,000(1+ 0.05) = P(F/P,i,n) = 12,600.00
F, = F(1+i) = P(L+i)(1+i) = P(1+i)’

F, = P(F/P,i,n) = P(1.1025) = 13,230.00
F=F, =F2(1+i) = P(1+i)2(1+i) = P(1 +i)®
F = P(F/P,i,n) = P(1.157625) = 13.891.50



Net Future Value

Single-Payment Compound Amount

Factor
Simple Payment
Year L oan Amount Payment Due Total Payment Due Payment
1 12,000.00 600.00 12,600.00 160.00
2 12,000.00 600.00 12,600.00 160.00
3 12,000.00 600.00 12,600.00 1,160.00
1,480.00
Interest rate 5%
Compound Payment
Year L oan Amount Payment Due Total Payment Due Payment
1 12,000 600.00 12,600.00
2 12,600 630.00 13,230.00 -
3 13,230 661.50 13,891.50 13,891.50
1,891.50

Inter est r ate 5%



Net Present Value

Present Worth Compound Amount
Factor

NPV comparesthe value of adollar
today versusthe value of that same
dollar in the future, after taking
inflation and return into account.



Net Present Value

Single-Payment Compound Amount

Factor
F=12,000

!

Casn flow . |
P=2 P12 Po=

Interest ratel = 5%
Period n = 3years



Net Present Value

Present Worth Compound Amount
Factor

A method of discounting future cash
flows based on a minimum desired rate
of return

F =P(1+i)"
F
Where P = (1+i)n
P = Present Value |
F = Future Value F=P(F/P,1,n)
| = Interest rate P = F(P/F,i,n)

n =number of periods



Net Present Value

Projectswith a positive NPV exceed the
minimum ROR (Return on Revenue)
ROR isameasure of a
cor poration's profitability,
calculated as net income divided by
revenue.
ROR = Net-income/Revenue
Present Worth Compound Amount
Factor (PWCAF)



Net Present Value

Example
What isthe NPV of $1,000 four years
from now at 12% per annum?
F=%$1,000
n=4
1=12%
pP="



Net Present Value

Example
F=1,000 interest ratei = 12%
! Period n = 4 years
=
5 = 1,000 1000 $635.52

(1+0.12)" 157351936



Uniform Series of Payment

A = uniform end-of-period payments or
receipts continuing for a duration of n
periods

Uniform series, compound amount
factor (USCAF)

Uniform series sinking fund factor
(USSFF)



Uniform Series of Payment

Consider P=A, and

F=P(L+i)"

F=A[[L+i)" " +@+i)" 2+ +(1+i)+1]

becomes, F(1+i) = A[(1+i)" " +(1+i)" 2+ +(1+i)+1)(1+i)
F- FQA+i) = A[(Q+i) +(@+i)" +  +(@+i)+@+i)]
then,Fi = A[(1+i)" - 1]



Factors

1
(L+i)"
P=F" f(P/F,i,n)

(WP=F

(2P =A A+i)"-1
i(1+i)"

P=A" f(P/Ai,n)

Present

(3)F = P(A+i)"
F=P f(F/P,i,n)

_a @i)"-1
(HF =A =

F=A" f(F/Ai,n)

Future

|
A+i)"-1
A=F" f(A/F,i,n)
i(1+i)"
A+i)"-1
A=P" f(A/P,i,n)

(5)A=F

(6)A=P

Uniform periodic payment

I=interest rate, n=number of periods, P= present value,
A=uniform periodic payment, F=future value



Compound interest table

Interest is a fixed charge
for borrowing money;
usually a percentage of
the amount borrowed.

An interest rate is the
'rental’ price of money,
which is the price paid for
the use of money for a
period of time.

Use compound
Interest tables.



Uniform Series of Payment

Example
A sum of $100,000 isto be paid over 10-year
period at theinterest rate 15% per year,
determine uniform payment per year.
P=%$100,000
n=10
i=15%
A=?



Uniform Series of Payment

P=$100.000 Iinterest ratei = 15%
’ Period n = 10 years

A =P(A/P,i,n) = $100,000(A/P,15% ,10) = $100,000(0.1993)
A =$19,930/year



Additional examplereguested in class

Fi F2 Fs Fa Fs =A=%1,000

[ N N I

n=>5
P =9 Interest rate = 12 %

P, =F,(1+i)" =$1,000(1+0.12) * = $1,000(0.8928571429) = $892.86
P, =F,(1+i)? = $1,000(1+0.12) * = $1,000(0.7971938776) = $797.19
P, =F,(1+i) ® =$1,000(1+0.12) ® = $1,000(0.7117802478) = $711.78
P, =F,(1+i)* =$1,000(1+0.12) * = $1,000(0.6355180784) = $635.52
P, =F,(1+i)° =$1,000(1+0.12) ® = $1,000(0.5674268557) = $567.43
P=P, +P,+P,+P, +P, =$3,604.78

P = A(P/A,12,5) = $1,000(3.605) = $3,605

Both equations show the same resullt.
You may use either one to compute NPV.



Uniform Series of Payment

Example

A consulting engineer wantsto buy a certain
computer equipment that will cost $4,000.
How much he deposit into a fund at the end
of each month for 24 monthsif earning is 1%

per month?
F=3$4,000 Ao, A="?
n=24 month
A="? :

Interest ratei = 1% Y F=$4,000
Period n = 24 months

A=F(A/F,i,n) =$4,000(A/ F 1%,24) = $4,000(0.0371) = $148/ month



Other factors

Uniform series
capital recovery factor (USCRF):

Uniform series
present worth factor (USPWF):

Present value of a uniform series:

Fi = A(L+i)"- 1
(1+i)"- 1
i

_ |
A=y

where F =P(1+1)"

F=A ]

—_— I \ N
APy Y

P—A[(1+i)n - 1]
T




Compound interest table

Compound interest factor
l.e., (F/P, 12%, 10) = 3.106

»
>

Interest is a fixed charge for
borrowing money; usually a
percentage of the amount
borrowed.

An interest rate is the 'rental’
price of money, which is the price
paid for the use of money for a
period of time.

Use compound interest
tables.









Equipment Cost



Equipment Cost

Question No. 1.

What Isthe largest single
equipment cost?



Total Equipment Cost

Repair 37%
Depreciation  25%
Operating 23%

Overhead 15%



Utilization Data

Utilization isworking time dur ation, not

calendar duration
L oad
Speed
Work Environment, or
Under foot

Utilization data: Basis of costing
Hourly, Daily, Weekly
Miles
Fuel consumption
Operating costs
L abor

Parts
Oper ating conditions



Ownership Cost

Question No. 2:

Regardless of how much amachineis
used, the owner must pay owning
COSt?

True
False



Ownership Cost

New $260,000

4yr later $120,000

Ownership expense = $140,000



Ownership Cost

New $260,000

8 yr later $0

Ownership expense = $260,000



Ownership Cost

|nclude the cost of all attachments and
delivery chargesin initial machine cost
(delivered price).

Deduct tire cost for wheel-type
machines



Question No. 3

Machine owning cost includes which
of the expenses listed?

$ Repairs

$ I nsurance

$ Fud

$ Taxes



Question No. 3

Machine owning cost includes which
of the expenses listed?

$Tires

$ Storage Expenses
$ Taxes

$ General Repair



Operating Cost

Question No. 4

Machine operating cost includes
which of the expenses listed?

$Repairs
$ Interest
$Tires
$ Taxes




Operating Cost

Cost

Usage



Ownership Cost




Owning & Operating Costs

Rental ratesfor internal costing
Maintenance and PM decisions
Disposal/Replacement guidance



Ownership Cost

Depreciation (Purchase expense)
| nsurance

Taxes

Salvage value

Shop expenses

Purchase price

- Salvage

+ Overhead

= Ownership expense



Ownership Cost

Cost

Usage




Average Hoursto Replacement

Rollers 9,500
Whedl |loaders 12,300
Crawler dozers 12,500
Hydraulic excavator s12,500
Graders 14,300
Scrapers 16,100
Off-highway trucks 18,300

40 hr/wk (52 wks) = 2,080 hrs



Ownership Cost: Example




Ownership Cost: Example

Deter mine the probable cost per hour
of owning and operating a scraper

given the following conditions
Engine 350HP diese
Overall cost of money (1) 10%
Useful life5years
Hours used per year 2,000
I nitial cost $470,000
Cost of tires $30,000
Estimated salvage value $60,000







Free Body Diagram

AO=Amount borrowed
1 Period

Al=Amount repaid



| nterest Rate

Interest ratel, usually, Weighted
Average Cost of Capital ( WACC)

_(A-A)_A
A A

AO=amount owed at the start of the period
Al=amount owed at the end of the period
=AO + Interest accrued during the period




Free Body Diagram

440,000 ? ¢ 60,000
30000 4 4 3
N=5years



Ownership Cost: Time Value Method

Deduct tire cost from the delivered
pricefor large machines.
Tiresareconsidered a wear item
and aretreated as an operating
Ccost.



Ownership Cost: Time Value Method

| nitial cost $470,000

Cost of tires $30,000

Ownership cost $440,000

Need to calculate the uniform series
required to replace a present value of
$440,000

Uniform series capital recovery factor
[EQ. 2.6]



Example 2.3

Given
Machine cost = $45,000
FOG & minor maintenance = $12.34 /hr
Tirereplacement = $3,200 /2,800 hr
Major repair = $6,000/4,200 hr
Life span = 8,400 hr
Salvage value (10% ) = $4,500
Operating hours = 1,400 hr/yr
Interest rate = 7%



Example 2.3

Salvage = $4,500

]

Owner ship costs YearIO 1 2. 3. 4. 5. b;
|

| | | | |
Purchase = $41,8001

Tire=$3,200] | | QP
FOG = $17,276 A
Major repair= $6,000 ' ¥

Operating costs



Example 2.3

operating hours=1,400hr/yr

n=_SA00N o ite)
1,400hr /yr
n, = 2,800nr = 2yr (tires)
1,400hr /yr
4,200nr = 3yr(repair)

n, =
1,400nr /yr



Example 2.3

Ao, =- ($12.34/hr)(1,400hr /yr) = - $17,276

A, =- P(A/P,7% 6yr) = - $41,800(0.209796) = - $8,769.46

A, = F(AIF, 7% ,6yr) = $4,500(0.139796) = $629.08

A, =- F(PIF,7% 3yr)(A/P,7% 6yr) = - $6,000(0.816297877)(0.209796) = - $1,027.54
A, =- F,(PIF,7%,2yr)(AIP, 7% 6yr) = - $3,200(0.87438728)(0.209796) = - $586.38
A, =-F,(PIF,7% 4yr)(AIP,7% 6yr) = - $3,200(0.762895212)(0.209796) = - $512.17
A, =- F,(PIF, 7% 6yr) = $3,200(0.209796) = - $671.35

A




Example 2.4

Cost of capital: alternative selection
Purchasethetruck for $16,800 and sell
after 4 yearsfor $5,000 each
Leasethetruck for 4 yearsfor
$4,100/year
Purchase thetruck with $4,000 down
now and $4,500/year for 3 years. Sell
thetruck after 4 yearsfor $5,000 each



Example 2.4

| nterest rate 1=8%

Option #1 . Purchase | |

| $16,800

Option #2 : Lease | : : : |

154,100 | $4,100] $4,100] $4,100] $4,100

T 85,000

Option #3 : Purchase | | | | |

| | | |
| $4,000] $4,500] $4,500 $4,500




Example 2.4

> = - $16,800 + $5,000(P/F,8% ,4yr)

P = - $16,800 + $5,000(0.7350298528) = - $13,124.85

P =-$4,100- $4,100[(P/A,8% ,3yr)

P =-$4,100- $4,100(2.5770969875) = - $14,666.10

P, =-$4,000- $4,500(P/A,8% ,3yr) +$5,000(P/F,8% ,4yr)

P, =-$4,000- $4,500(2.57709698
+$5,000(0.7350298528) £ - $11,921.79




Operating Cost




Operating Cost

Consumables— FOG (Fuel Oil, Grease)
& Filters
Repair & Maintenance
Tiresor tracks _
High wear items— cutting edges, teeth

Bucket teeth

Cutting edges

Truck body liners

Ripper tips & Ripper shank protectors




Operating Cost

High wear items
Bucket teeth
Cutting edges
Truck body liners
Ripper tips
Ripper shank protectors



Operating Cost: Example




Operating Cost: Example

Annual cost of repairsequals 70% of
Straight Line depreciation

Operating factor, 0.5

Cost of fuel $1.02 per gal

Crankcase capacity, 14 gal

Time between oil changes, 200 hr

Cost of lube oil $2.50 per gal

Cost of other oilsand grease $0.45 per hour
Repairstotires 14% of tire depreciation
Life of tires 4,000 hours



Operating Cost: Repair

Assume hourly depreciation $38.00

$38.00 x 70% =

$26.60 / hour



Operating Cost: Fué€l

Operating factor, 0.5

Cost of fuel $1.02 per gal

See discussion top of page 36.
0.04 x 350hp x 0.5 =/galilr

7 gal x $1.02/gal @



Operating Cost: Fué€l

Manufacturer’s consumption data
can be used to estimate fuel.



Quantity of Oil required

Q = Quantity consumed gph (gal per hour)
hp = rated horsepower of the engine

f = operating factor

C = capacity of the crankcase in gallons

t = number of hours between oil changes

7.41b/gal t

= hp” £ 0.006lb/hp- hr . C



Operating Cost: Oil & Grease

Equation 2.12, page 37

What theengineburns  Oil changes

_ 350hp "~ 0.5 0.006 N 14 gal
7.4 200 hr

g

g = 0.1418919 + 0.070 = 0.212 gal/hr



Operating Cost: Oil & Grease

Cost of lube oil $2.50 per gal
Cost other oilsand grease $0.45/hr

0.212 gal/hr x $2.50/gal = $0.53/hr
Other oilsand grease = $0.45/k

Total cost O& G =(30.98/hr



Operating Cost: Tire Repair

Tirerepairs 14% of tire depreciation
Life of tires 4,000 hours
Tire cost $30,000 per set

$30,000
4,000 hr

$7.50 x 14% =£ $1.05/ hour

=$7.50/hr




Operating Cost: Tire Depreciation

How many tirereplacements
Lifeof tires 4,000 hours

5yr” 2,000 hr /yr

= 20 SEalS
4.000 hr 2)6

Therefore 3 sats




Operating Cost: Tire Depreciation

First set: (purchased at time O)
Uniform series capital recovery factor
[EQ. 2.6]

$30,000" (0.263797)

= $3.96/hr
2,000 hr




Operating Cost: Tire Depreciation

Second set: (purchased at time 2 years
In future) must first calculate value at

time zero.
|f a futureamount F Isgiven, the present
amount P equals[EqQ. 2.2].
Present Worth Compound Amount
Factor

F 1

" @+ (@1+010)

= 0.826446




Operating Cost: Tire Depreciation

Second set: value at time zero.
P = $30,000 X (0.826446)
= $24,793

$24,793" (0.263797)

= $3.27/hr
2,000 hr




Operating Cost: Tire Depreciation

Third set: (purchased at time 4 yr)
must first calculate value at time zero.

P = $30,000 x (0.683013)
= $20,490

$20,490" (0.263797)

= $2.70/hr
2,000 hr




Operating Cost: Tire Depreciation

First set: $3.96/hr
Second set: $3.27/hr
Third set: $2.70/hr

Total TireDep. $9.93/hr



Total Operating Cost

Repair $26.60/hr
Fuel 7.14
L ube Qlls 0.98
Tirerepair 1.05
Tiredep. 9.93

Total Operating Cost $45.70/hr



Operating Cost: (sereritoy 220

Operating cost per hour?
260 HP diesdl-powered wheel |oader
Pur chase cost, $330,000
Salvage value after 4 yrs, $85,000
Interest rate, 8%
Tirecost, $32,000
Work efficiency, 45 min/hr
Full throttleto load, 33%
3/4throttletotravel & dump, 67%
Crankcase capacity (10 gal) and change oil, 100 hrs
Annual Repair, 70% of straight-line method
Fuel, $1.07/gal
Oil, $2.50/gal
Lubricants and Filters, $0.45/hr
Tirerepair (3,000 hrs), 17% of tire depreciation
Work hours, 1,500 hr/yr
Bucket teeth (120 hr), $640/set



Operating Cost:

Fuel Cost

Fuel consumption, 0.04 gal/fwhp-hr
L oader:

L oading bucket 1.00 x 0.33=0.330
Travel & Dump 0.75 x 0.67 = 0.503

Imefactor: 0.75

Combined factor: 0.833 x 0.75 = 0.625
Fuel Consumption: 0.625 x 0.04 x 260 =
6.5 gal/hr

Fuel Cost: 6.5 gal/hr x $1.07/gal =
$6.955/hr




Operating Cost:

L ubricant Cost

Oil Consumed:
260fwhp” 0.625” 0.006lb/hp - hr  10gal - 0.2318gal/hr
7.4b/gal 100hr

Oil Cost: 0.2318 gal/hr x $2.50/gal = 0.579/hr
OG Cost: 0.579/hr + $0.45/hr = $1.029/hr



Operating Cost:

Repair Cost
Straight line depreciation
Initial cost $330,000

Cost of Tires -$32,000
Salvage -$85,000
$213,000 = $35,500/hr

4yr ~ 1,500nr /yr

Repair Cost: $35,500/hr x 70% = $24,850/hr



Operating Cost:

TireCost
Tirerepair cost

$32,000,

3,000hr

4yr © 1,500hr/yr
3,000nr/Set

17% = $1.813/hr

2sets




Operating Cost:

0.087" (1+0.087)*
(1+0.087)* - 1

$32,000" 0.3066

1st Set A =$32,000

= $6.542/hr
1,500hr /yr
$32,000
nd — :
2" Set (1+0.087)°
, 4
A = $27.083 0.087" (1+0.087)

(1+0.087)*- 1

$27,083" 0.3066
1,500hr /yr

= $5.536/hr

TireCost” $1.813/hr + $6.542/hr + $5.536/hr =
$13.891/hr



Operating Cost:

High wear item Cost

Teeth: 120hr / 0.33 = 364 hrsof operating time
$640/ 364 hr = $1.758/hr

Operating Cost:

ar +$1.029/hr +$24.850/hr + $13.891/hr + $1.758/hr

= $48.483/hr



Equipment Cost



Method 1
Time Value Method



Free Body Diagram

440,000 ? ¢ 60,000
30000 4 4 3
N=5years
| = 10%

Operation = 2000 hour s/year
$/hour ?



Ownership Cost: Time Value Method

Uniform series capital recovery
factor [EqQ. 2.6}

AP iy

A = uniform end-of-period paymentsor receipts continuing for a
duration of n periods.

P = a present singleamount of money.
| =therateof interest per period of time (usually 1 year)



Ownership Cost: Time Value M ethod

Uniform series capital recovery
factor [EQ. 2.6]

i@+i)"  _ 0.10(1+010) _
(1+i)" -1 (1+0.10)° - 1
0.161951 — _ 4 263797

0.610510

Overall cost of money 10% (i)
Useful life 5 years (n)



Ownership Cost: Time Value Method

A = $440,000 " [0.263797]

A = $116,071/year



Ownership Cost: Time Value M ethod

Estimated salvage value $60,000
Need to calculate the uniform series
required to replace a end of period

amount of $60,000

Uniform series sinking fund
factor [EqQ. 2.4]



Ownership Cost: Time Value M ethod

Uniform series sinking fund factor

: @(1+ii)” -1

0.10
(1+0.10)° - 1
= F (0.163797)

= F

F = afuturesingleamount after
n periods of time.



Ownership Cost: Time Value M ethod

Uniform series sinking fund factor

0.10

A =F
(1+0.10) - 1




Ownership Cost: Time Value M ethod
Uniform series sinking fund factor

A = $60,000 " [0.163797]
A = $9,828 / year

Where F = $60,000




| Ownership Cost: Time Value M ethod

$116,071- $9,828 _
2,000 nr [ yr

|




Method 2
Average Annual Investment
(AAI)



Ownership Cost: AAlI Method

Average Annual Investment (AAI) Cost

AA| = P(n+1)+3S(n- 1)
2N

P = purchaseprice
S =salvagevalue
n=lifein years




Ownership Cost: Average Annual
| nvestment M ethod

_ $440,000(5 + 1) + $60,000(5 - 1)

2" 5
P = $440,000

S= $60,000
n= 5Syears



Ownership Cost: Average Annual
| nvestment M ethod

_ $440,000(6 ) + $60,000(4)

10

AAI = $288,000/yr



| nvestment Cost

$288,000/ yr ~ 10%
2,000 hr /yr
$14.40/ hour




Depreciation
L oss of value over 5 years

$470,000
- $30,000 tires
- $60,000 salvage

| = $380,000



Hourly Depreciation

$380,000
5yr” 2,000 hr/yr
$38.00/hr




| nvestment M ethod

| Ownership Cost: Average Annual

$14.40 + $38.00 =

|



Ownership Cost

TimeValue Method $53.12/hr
Average Annual Investment Method

$52.40/hr
Differ ence between the methods $0.72



Tax |ssues



Equipment Cost

Themoney a construction company
spendsfor equipment is an investment
which must berecovered asthe
machines are utilized on projects.



Ownership Cost

Owner ship costs accrue whether or not
the eqguipment is used.

Capital cost (purchase price)

Salvage value

Depreciation tax shield

Overhead expenses



Depreciation: Tax Shield

Under thetax system of the US, an
owner can reduce the company’stax
burden and thereby lessen net machine
cost by depreciating a machine slossin
value with age.



Tax Terms

Depreciation isused to recover capital
expenses for most tangible business
assets.

Tangible property isproperty that can
befet or touched. Itsphysical features
arewhat make it useful toyou - a
machine.

Basisisaway of measuring your
Investment In an asset for tax purposes.



Basis

Owner ship cost or cost basisincludes

amounts paid for:
Purchase
Salestax on purchase
Freight
|nstallation and testing



Basis. Examples

Y our HissHer New Book Value
$50K $50K $50K
$50K $80OK $50K

$50K $80K +$10K $60K



Basis. Like-kind Exchange

Y ou exchange a machine having a book
value of $50,000 for a new machine
having a fair market value of $80,000
and thereisno additional cash
exchanged in the transaction.

The basisfor the new machine is $50,000



Basis. Like-kind Exchange

Y ou exchange a machinefor a new
machine and thereisno additional
cash exchanged in the transaction.

Thebasisfor the new machineis
$50,000.

Thisisthebasis (value) for tax
depreciation purposes.



Basis. Property plus Cash

|f you trade a machine and pay
money the basis of the equipment
you recelveisthe basis of the
machinetraded increased by the
money paid.



Basis. Property plus Cash

If you trade a machine, having a
book value of $50,000, and pay
$10,000 for a new machine having
afair market value of $80,000.

Thebasisfor the new machineis
$60,000.

Thisisthebasis (value) for tax
depreciation pur poses.



Basis: Sale and Purchase

|f you sell a machine as a separ ate
transaction you would pay tax on the
cash recelved which isgreater than the
basis (book value).

|f the cash received islessthan the
basisit isyour |0st.



Basis: Sale and Purchase

If you sell a machine having a book
value of $50,000 for $60,000 you
would pay tax on the $10,000
profit.



Basis: Sale and Purchase

If you sell a machine having a book
value of $50,000 for $40,000 you
have a $10,000 |ost.



Basis: Sale and Purchase

|f your sale of the machine and the
purchase of a new machineare
dependent on each other, the
transactions are considered an

exchange.



Basis: Repairs

If arepair increasesthevalue of a
machine, makes it more useful, or
lengthensitslife, therepair cost must
be capitalized and depreciated.

You increase the basis of the machine
by the expense amount of the repair.



Tax Depreciation

Decrease the basis of the machine by
the amount of depreciation deducted
on thetax return.



Depreciation Tax Shield

Thetax saving from depreciation Is

iInfluenced by the
Disposal method used when replacing the
old machine
Valuereceved for the old machine
Initial value of the replacement
Tax accounting depreciation method



MACRS

Modified Accelerated Cost Recovery
System (MACRYS) isthe UStax code
depreciation rule.

It appliesto all tangible property
placed in service after 1986.



Classlife

3-year property
Tractors
S5-year property
Automobiles, taxis, buses, and trucks
Computersand peripheral equipment
/-year property
Officefurniture and fixtures (such as
desks, files, and safes)
Agricultural machinery and eguipment
10-year property
Vessels, barges, tugs, and similar water
transportation equipment



Depreciation

200% declining balance or straight line
method for 3,5, 7,& 10 year property.
150% declining balance or straight line
method for 15 or 20 year property



Another Example



Example

Rate of return

Annual net income = $12,000

Option #1.
Buy a new tractor for $73,570, useful life of 6
year S
Salvage value = $8,000

Option # 2
Buy a used tractor for $24,680, useful life of 3
years
No salvage value



Example

Option #1 : New $8'T°°°
$26,000  +urenn e, $26,000

rt t 1 1t
b

| $73,750
Option #2 : Used
$12,000 ... 0iveeiieiiiee e, $12,000
R R A A
| | | | | | |
! 1 n =3 years, 2 cycles

$24,680 $24,680



Example

Buy a new tractor, but higher
Investment means higher return.

Not always...be careful
P = - $24,680+ $12,000(P/A,i,3) =0
(1+i)3- 1

- $24,680+$12,000 =2 = =0
1(1+1)
| = 21.54%
P = - $73,570+$26,000(P/A, i,6) + $8,000(P/F. ,6) = 0
. 6 _
- $73570+526000 ) "1 Lego00 1 =0
1(1+1) (1+1)

| =28.00%



