Depreciation (Ag) Student Notes


Lesson Objective:  Students will be able to calculate the value of vehicle using a rate of depreciation.  Students will be able to calculate depreciation of agricultural equipment using a straight-line method of depreciation.  Students will be able to calculate a salvage value using a table or rate of depreciation.  

Depreciation is a decline in an asset’s value over the course of its useful life.  When purchasing a vehicle, you pay a retail price—the price a dealer charges for a vehicle.  As soon as you’re off the lot, the vehicle is worth its wholesale price—the amount a dealer would be willing to pay for the vehicle should you turn around and sell it.  A standard rule of thumb is that an automobile loses 15%-20% of its value each year.  Vehicles depreciate at different levels depending upon their make, model, year, and options.  
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Depreciation uses an exponential decay function for its model, 

y is the depreciated value of the vehicle

a is the initial “new” vehicle cost

x is the amount of time over which the vehicle is depreciated

b is the percent of the vehicle’s original value , 

b = 100% - r%, where r is the rate of depreciation

If the rate of depreciation, r, is 15%, then the vehicle is worth 100%-15% or 85% of it original value.

For example, the graph and table below illustrates the depreciation of 15% for a new truck costing $34,075 over a 7-year time span. 
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     Depreciation of a New Truck
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Example 1:

Maria paid $29,995 for her vehicle new.  If it decreases in value by 15%, what is the value of Maria’s vehicle after 5 years?

a = $29,995, initial cost of car

r = 15%, rate of depreciation

b = 100%-15%= 85% so b = .85 or 85% of its original value

x = 5 years, time over which the car is depreciated
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Try it:

Anna bought a new car for $18,995 seven years ago.  If her car depreciates at a rate of 16%, what would be her trade-in value if she sold it today?
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Depreciation is something people in the agriculture industry need to understand if they want a good deal on price for used equipment and also for tax purposes.  In agriculture, depreciable assets include buildings, agricultural machinery and equipment, and breeding livestock.  Land improvements such as drainage tiles and fences are also included.  Land, livestock for market, crops, and materials or supplies are not depreciable.  Equipment and machinery used in farming operations is considered a business expense.  Because these assets lose value with wear and age, depreciation is used to calculate the asset’s book value.  This economic depreciation is a different process than depreciation for tax purposes.

While a vehicle’s rate of depreciation is based upon the age of the vehicle and uses an exponential model of depreciation, depreciation on agricultural machinery and equipment can be based upon its economic life, use, and salvage value.  A common method to calculate agricultural depreciation is the straight-line method.  This method produces a constant depreciation value for each year and forms a straight-line graph.

Straight-line depreciation method uses a linear model:
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Original cost – cost of the new machine

Economic life – the number of years the costs are estimated.  This can be less than the service life because the machine might be traded in before it is completely worn out.  A standard rule of thumb is 10-12 years for most farm machines.

Salvage value – the estimated sale value of the machine at the end of its economic life.  This may be a trade-in value or $0 if kept until worn out.  The salvage value is an exponential decay model based on the age and number of hours a machine is used.  (Use a Tables 1A and 1B Remaining Salvage Value as a Percent of New List Price to calculate the salvage value.)

For example, the graph and table below illustrates the depreciation of a tractor purchased for $150,000, with an economic life of 10 years, and a salvage value of $45,000.
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Depreciation of Tractor
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Notice the slope of the line is the annual depreciation, 

$10,500 and the y-intercept of the line is the initial cost

of the tractor, $150,000.  So, the linear model of the 

depreciation is 
[image: image4.wmf].

Example 2:  A John Deere S660 Combine costs $393,820 new and has an economic life of 15 years with a salvage value of $39,382.  Find the depreciation of the combine using the straight-line depreciation method for the 10th year.

Try it:  A New Holland 450 Baler costs $38,071 new and has an economic life of 14 years with a salvage value of $8,375.62.  Find the depreciation of the baler using the straight-line depreciation method for the 17th year.

What will happen in the 18th year? 
Example 3:  Find the salvage value after 15 years using Table 1A for a 150-hp tractor costing $95,000 with 600 hours of annual use.

Try it:  Find the salvage value using Table 1B for a John Deere 1705 Planter costing $40,068 with an economic life of 12 years.

Example 4:  Find the salvage value of 256 Rake BTO costing $7,422 after 8 years with a 9% rate of depreciation

Try it:  Find the salvage value of a 180-hp tractor costing $180,000 after 15 years with a 7% rate of depreciation.

[image: image5.png]Table 1a. Remaining salvage value as percent of new list price.
‘Combine, Forage
3079 np Tractor 80-149 hp Tractor 150+ hp Tractor Harvestor
AnnualHours 200 400 600 200 400 600 200 400 600 100 300 500
Age
1 65% 60% So% | 60% 6B%  68% | 69% G7% 66% | 79% 69%  63%
2 50%  54% 50% | 62% 62% 61% | 61% 5% 58% | 67% 58%  52%
3 54%  49% 46% | 57% 57% S6% | S5% 54% 52% | 59% 50% 5%
4 51% 46% 4% | 5% 3% 5% | 51% 4%% 8% | 52%  44%  30%
5 8% 4% 40w | SO% 49%  4o% | 47w  4s% 4% | 47% 30w 3%
5 4% do% G | 47%  46% 6% | 3% a2%  41% | 42% 3% 30%
7 4% 38% 3% | 4% 44% 4% | 0% 30% % | |% 3% 27%
8 40%  36% 3w | 42 41%  41% | 3% 36% % | 3% 28%  24%
B 8% 3% 3% | 40% 0% 30w | 3w % % | % 2% 21%
10 6% 3%  30% | W% % % | 3% 3% % | 8% 28%  19%
|1 /% 3% 28w | % /% /% | 3% 0%  20% | 26% 20% 17%
12 /% 2% 27 | % % 3% | 2% 28%  27% | 23%  18%  15%
13 % 28% 25w | W % 2% | 2% 26% 2% | 2% 16%  13%
14 0% 2% 24% | 3% 3% 0% | 5% 24% 4% | 19% 4% 12%
15 2% 25% 2w | 0% 20%  2o% | 24w [23] 22% | 7% 3% 10%
16 8% 2a% 20% | 8% 8% 2% | 2% 2% 21% | 6% 1% 9%
7 6% 2% 21% | 27%  21%  26% | 21% 20% 19% | 4% 0% 8%
18 2% 2% 20w | 6% 25% 2% | 20% 19%  18% o 7%
19 2% 2% 1o% | 5% 2a% 2% | 1% 18%  17% s 6%
2 2% 20% 18w | 2a% 2% 2% | % 1% te% % %
Table 1b. Remaining salvage value as percent of new list price.
Machine Other  Planter  Mower, ‘Swather,
Age  Plows  Tilage  DrilSpraver Chopper  Baler  Rake  Vehicle _Other
1 % 6% 5% % 6% 9% % 5%
2 % sa% 0% 4% s0% 4% 0% 62%
3 % 4% 56% 1% 6% 0% 6% s6%
4 aw%  as% 53% 0% a2% 7% % 5%
5 a4 50% a7 30% 35% 8% 8%
5 ;v 8% % % 2% 3% 5%
7 H% % 6% 3% 3a% 30% 0% 2%
] B waw 4% 2% 2% 26% 20% 0%
9 un % 2% 3 30% 2% 2% e
10 0% 0% 0% 28% 25% 26% %
2% 8% 30% 2% 27% 2% 2% 9%
2% 2% 38% 2% 25% 2% 2% 3
3% | 2% 36% 26% 2% 2% 2% 20%
0% 2% 35% 2% 2% 20% 2% 2%
0% 2% 4% 2% 21% 19% 2% 26%
0% 20% 3% 2% 20% 18% 2% 2%
8% 19% 2% 2% 19% 7% 20% 2%
7% 1% 30% 2% 18% 16% 20% 2%
7% % 20% 2% 7% 16% 10% 2%
6% 16% 20% 2% 16% 15% 10% 20%

‘Source: American Society of Agricultural and Biological Engineers.
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Each year, the truck loses 15% of its value from the previous year.  The table below shows the values plotted on the graph for the first seven years of ownership.


Years�
Value of car $�
�
0�
$34,075�
�
1�
$28,963.75�
�
2�
$24,619.19�
�
3�
$20,926.82�
�
4�
$17,787.80�
�
5�
$15,119.63�
�
6�
$12,851.69�
�
7�
$10,923.94�
�
The formula to calculate depreciation of the car is � EMBED Equation.3  ���.  If a consumer wanted to know the value of the car in its tenth year of ownership, the calculation would be 
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The annual depreciation is
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Years�
Value of tractor $�
�
0�
$150,000�
�
1�
$139,500�
�
2�
$129,000�
�
3�
$118,500�
�
4�
$108,000�
�
5�
$97,500�
�
6�
$87,000�
�
7�
$76,500�
�
8�
$66,000�
�
9�
$55,500�
�
10�
45,000�
�



Each year the value of the tractor is decreased by $10,500 up to the 10th year, which is the end of its economic life.
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