LESSON XII


HIGH SCHOOL STUDENTS
UNIT
OBJECTIVES: 
When students complete this section of study they should have an understanding of the importance of being able to use logic and common sense before attempting to solve economic and financial problems which they may be exposed to once leaving high school.

SPECIFIC
OBJECTIVES: 
1. Learn how to "read" and set up a word problem before attempting to

solve.

2. Review basic forestry problems.

3. Learn basic financial concepts that the average high school graduate will need to understand in order to make sound financial decisions.

OBJECTIVES I & II:
Upon reading a word problem, the average student will begin writing something almost immediately even though the problem may contain facts not pertinent to the solution. Further, many students will not attempt to answer the problem because of the mixture of text and values. By referring to Problems 1 - 4 in the Appendix, a student can learn that by reducing a larger problem into several smaller steps, the solution(s) can be found using already acquired basic math skills. [Note: Obviously, a student deficient in such basic skills will have an unusually difficult time with any of these types of word problems.] 

OBJECTIVE III. 

Although considered complicated and out-of-place at the high school level, a basic understanding of financial concepts is critical to the economic well being of students once they enter the work place. Probably no other factor has created more turmoil in the lives of the young wage earner than the failure to recognize the power and financial consequences of compound interest. It is important to recognize the following terms: 

(a) Simple Interest Rate: A rate that is paid annually with payments based on the original principal only. 

(b) Compound Interest Rate: A rate that is paid when based on the interest accumulation in addition to the payment on the initial principal. 

(c) APR or Annual Percentage Rate: The effective compound interest rate for one year. When compounding periods are more frequent than annually (i.e., monthly or daily), the stated interest rate for such time periods will be less than when calculated on an annual basis. Ex.: A 10% rate compounded monthly is the same as a 10.47 APR. 

(d) To determine an interest rate, on should add three separate rate components together. Those are: Time Preference (Do you want/need money in the near future or can you wait a considerable amount of time?) Risk or Default Probability (How likely is the chance that the interest and principal will not be paid at the expected intervals?) Inflation (At what expected rate will the real value of money; i.e., the value at the present, be reduced if received in the future.) 

(e) By becoming familiar with the financial tables in the Appendix, a student can learn how to calculate the: Future Value of a single sum invested today (What one dollar would be worth if invested at a given interest rate for agiven time period). Present Value (Often called the Discounted Value) of a single sum received in the future (What a dollar is worth if received in a given number of years which was invested at a given rate). 

(f) The Rule of 72 The length of time for an amount to double in value can be approximated by dividing the compound rate of increase (in percent) into 72. Useful to quickly determine the amount of time necessary to save a specified amount at a given interest rate.

ACTIVITIES 

1) Ask a local banker (preferably one with experience in land mortgages) to come and talk to class concentrating on the impact of interest rates.

2) Review problems in Appendix to lesson plan.

REFERENCES:
1) Appendix to Lesson Plan

2) Essentials of Forestry Investment Analysis - Gunter and Haney, 1984, OSU Book Stores, Inc., Corvalis, OR 97339

SUPPLEMENT 1
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FORESTRY BUSINESS PROBLEMS 
INSTRUCTOR=S SECTION: QUESTIONS, CONCEPTS AND SOLUTIONS

An appendix to Chapter 12 of the School Forest Program

Union Camp Corporation

PROBLEM 1: Estimate of Income From Timber Sale

Mr. Stevens has 225 acres of timberland. He wishes to sell 125 acres of land and timber, then sell just the timber on the remaining acreage. Easy Logging Company has offered to pay him $200 per acre for land and $50 per cord for all his timber. Mr. Stevens has had his property cruised and estimates there are 20 cords per acre on all the land. If he decides to make the sale, how much income can Mr. Stevens expect?

HINT:

Before attempting to answer any problem which has multiple parts, first organize the potential solution into simple, logical steps, and then proceed to solve for the answer. Remember, be neat and orderly.

SUGGESTED METHOD FOR SOLVING PROBLEM:

Step 1: Determine the value of the land to be sold:

125 acres X $200 per acre = $25,000.00

Step 2: Determine how much wood is on all the land:

225 acres X 20 cords per acre = 4500

Step 3: Determine the value of the wood to be sold:

4500 cords (Step 2) X $50 per cord = $225,000.00

Step 4: Determine the amount of total income to be received:

$25,000 (Step 1) + $225,000 (Step 3) = $250,000.00

PROBLEM 2: Estimating Regeneration Costs

Mr. Daniel needs to regenerate 135 acres of timberland cut last year. He has a quote from Davis Forestry for the following treatments: Land clear $130/acre; Chop $50/acre; Bedding $35/acre; Harrowing $40/acre; Burning $10/acre; Tree planting $35/acre.

Mr. Daniel has also learned that this year trees will cost him about $18/acre. Davis Forestry has said they will need to land clear 100 acres, chop 35 acres, harrow 50 acres and bed 80 acres. If all acreage gets planted, approximately how much does Mr. Daniel need to cover his regeneration costs?

HINT:

Before attempting to answer any problem which has multiple parts, first organize the potential solution into simple logical steps and then proceed to solve for the answer. Remember, be neat and orderly.

SUGGESTED METHOD FOR PROBLEM SOLVING

Step 1: Put in chart form the activities, acres to be treated, and costs. Multiply each.

Activity
Acres
Cost per Acre
Total Costs

Land Clear
100
$130.00
$13,000.00

Chop
35
50.00
1,750.00

Burn
35
10.00
350.00

Harrow
50
40.00
2,000.00

Bedding
80
35.00
2,800.00

Planting
135
35.00
4,725.00

Trees
135
18.00
2,430.00

Step 2: Carefully sum the total cost


$27,055.00

PROBLEM 3: Estimating Required Amount of Seedlings

Mr. Smith is trying to figure out how many trees he will need to plant 110 acres of land. His friendly forester, Bob, has recommended that he plant 90 acres with loblolly on a 6x10 foot spacing. The remaining acres are sand hills and need to be planted with sand pine on a 6x12 foot spacing. How many trees of each species will Mr. Smith need?

SUGGESTED METHOD FOR PROBLEM SOLVING:

Step 1: Determine the number of trees per acre required for a given spacing.

Fact: Square feet in 1 acre = 43,560

Calculate square feet taken up by given spacing (space taken by one tree):6 ft. x 10 ft. = 60 sq. ft.6 ft. x 12 ft. = 72 sq. ft.

Calculate total amount of tree space available in one acre:43,560 sq. ft. / 60 sq. ft. = 726 stems per acre43,560 sq. ft. / 72 sq. ft. = 605 stems per acre

Step 2: Determine the amount of trees required:

Loblolly
726 stems per acre X 90 acres = 65,340

Sand Pine
605 stems per acre X 20 acres (110 acres B 90 acres) = 12,100

PROBLEM 4: Estimating Required Amounts of Chemicals and Costs

Mr. Green is planning to apply a tank mix of Arsenal and Oust for weed control on 150 acres of his newly planted trees. Mr. Green is going to apply the chemical in a 4-ft. band in trees rows that are 10-ft. apart. Application costs are $12 per acre. In addition, the salesman at Helena Chemical quoted the following prices and rates:

Arsenal


Oust
8 ounces/acre


2 ounces/acre

$300/gallon


$108/lb.

What are the total costs?
SUGGESTED METHOD FOR PROBLEM SOLVING:

Step 1: Determine the amount of chemical that would be need if the entire area was treated.

150 acres X 8 ounces/acre = 1,200 ounces Arsenal required

150 acres X 2 ounces/acre = 300 ounces Oust required

Step 2: Determine the percentage of land that will actually be treated.

Each band is 4-ft. wide and each row is $10-ft. wide. Therefore, the banded area represents only a percentage of the entire row. Calculate that percentage.

4 ft. / 10 ft. = 40%

Step 3: Determine amounts of chemical to be purchased.

1,200 ounces Arsenal X .40 = 480 ounces

300 ounces Oust X .40 = 120 ounces

Step 4: Determine the cost of chemicals:

Fact: 1 gallon = 128 ounces; 16 ounces = 1 lb.

Arsenal




480 ounces / 128 ounces = 3.75 gallons 

3.75 X $300 =
$1,125.00

Oust

120 ounces / 16 ounces = 7.5 lbs.

7.5 X $108 = 

$810.00

Step 5: Determine cost of application.

150 acres x $12 per acre = 



$1,800.00

Step 6: Determine total costs.

Step 4 + Step 5 ($1,125+$810+$1800) =



$3,735.00

Cost per acre = $3,735 / 150 acres = 



$24.90
PROBLEM 5: Understanding Time Value of Money

KEY CONCEPT:
Money received today is worth more than money received in the future.
Explanation: If you have a dollar today (called Principal or Capital), you can make an immediate purchase with it. However, if you receive money in the future, you must wait to make a purchase.

KEY CONCEPT: 
To make us indifferent to whether we receive money today or in the future, we use a time preference value expressed as a percentage rate, which is known as the Interest Rate.

KEY CONCEPT: 
Most commercial interest rates are calculated using a method called compounding and these rates are called Compound Interest. Compound Interest results when interest is paid on the interest accumulated in addition to payment on the initial principle.

KEY CONCEPT:
There are three factors that make up interest rates:

A. Time preference, or the value one puts on present consumption.

B. Risk, or the relative safety of an investment.

C. Inflation, or the anticipation that future purchasing power will be reduced.

KEY CONCEPT:
The understanding of the Time Value of money is essential to making wise financial decisions, especially when dealing with Forest Investments due to the lengthy time frame of one rotation. Capital spent today for reforestation must provide in the future a yield that accounts for Time Preference, Risk, and Inflation. By the very nature of the forestry investment, the expected return as expressed by the Interest Rate, must be greater than some Risk Free investment, such as government bonds.

EXAMPLES AND PROBLEMS

1. 
Using the tables which have been given you, what is the Future Value of $1 invested for 15 years at 15%?

Answer: The correct table is A-3 (Future Value) and the correct factor is $8.14

2. 
Using the tables which have been given to you, what is the Present Value of $1 received in 15 years at 15% (round answer two decimal places)?

Answer: The correct table is A-1 (Future Value) and the correct value is $0.12.

3. 
What is the Present Value (rounded to the nearest dollar) of $8.14 if it is received in 15 years at 15%?

HINT: This is proof that the tables relate to each other accurately.

Answer: $8.14 X .1229 + $1.00

4. 
Approximately how long will it take $1 to double in value if invested at 6%, 10%, and 15%?

Answer: Using table A-3 (Future Value), find where the value is almost 2.00; therefore the answers are <12, >7 and <5.

KEY CONCEPT: Generally speaking, the time it will take money to double in value at any given interest rate can be quickly estimated by using the Rule of 72. By diving the given interest rate in 72, you will find the approximate number of years needed to double the original investment.

Refer to problem 4 and observe that 72/6 = 12, 72/10 = 7.2 and 72/15 = 4.8, which all approximate the estimated answers.

5.
If it costs $200/acre to reforest timberland, how much timber must be cut (in value) in 25 years to yield a 12% return on the original investment?

Step 1: Total investment = $200.00

Step 2: Find appropriate factor for future value of $1 invested at 12% for 25 years. From table A-3, we find that it is: 17.00.

Step 3: Multiply investment ($200) times the factor (17.00) = $3,400.00

KEY CONCEPT: You would probably make the investment to replant at $200/acre if you can be assured that you will cut $3,400/acre in timber value because you will make 12% interest on your capital investment.
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FORESTRY BUSINESS PROBLEMS 
QUESTIONS ONLY
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PROBLEM 1: Estimate of Income From Timber Sale

Mr. Stevens has 225 acres of timberland. He wishes to sell 125 acres of land and timber, then sell just the timber on the remaining acreage. Easy Logging Company has offered to pay him $200 per acre for land and $50 per cord for all his timber. Mr. Stevens has had his property cruised and estimates there are 20 cords per acre on all the land. If he decides to make the sale, how much income can Mr. Stevens expect?

HINT:

Before attempting to answer any problem which has multiple parts, first organize the potential solution into simple, logical steps, and then proceed to solve for the answer. Remember, be neat and orderly.

PROBLEM 2: Estimating Regeneration Costs

Mr. Daniel needs to regenerate 135 acres of timberland cut last year. He has a quote from Davis Forestry for the following treatments: Land clear $130/acre; Chop $50/acre; Bedding $35/acre; Harrowing $40/acre; Burning $10/acre; Tree planting $35/acre.

Mr. Daniel has also learned that this year trees will cost him about $18/acre. Davis Forestry has said they will need to land clear 100 acres, chop 35 acres, harrow 50 acres and bed 80 acres. If all acreage gets planted, approximately how much does Mr. Daniel need to cover his regeneration costs?

HINT:

Before attempting to answer any problem which has multiple parts, first organize the potential solution into simple logical steps and then proceed to solve for the answer. Remember, be neat and orderly.

PROBLEM 3: Estimating Required Amount of Seedlings

Mr. Smith is trying to figure out how many trees he will need to plant 110 acres of land. His friendly forester, Bob, has recommended that he plant 90 acres with loblolly on a 6x10 foot spacing. The remaining acres are sand hills and need to be planted with sand pine on a 6x12 foot spacing. How many trees of each species will Mr. Smith need?

PROBLEM 4: Estimating Required Amounts of Chemicals and Costs

Mr. Green is planning to apply a tank mix of Arsenal and Oust for weed control on 150 acres of his newly planted trees. Mr. Green is going to apply the chemical in a 4-ft. band in trees rows that are 10-ft. apart. Application costs are $12 per acre. In addition, the salesman at Helena Chemical quoted the following prices and rates:

Arsenal


Oust
8 ounces/acre


2 ounces/acre

$300/gallon


$108/lb.

What are the total costs?

PROBLEM 5: Understanding Time Value of Money

KEY CONCEPT:
Money received today is worth more than money received in the future.

Explanation: If you have a dollar today (called Principal or Capital), you can make an immediate purchase with it. However, if you receive money in the future, you must wait to make a purchase.

KEY CONCEPT: 
To make us indifferent to whether we receive money today or in the future, we use a time preference value expressed as a percentage rate, which is known as the Interest Rate.

KEY CONCEPT: 
Most commercial interest rates are calculated using a method called compounding and these rates are called Compound Interest. Compound Interest results when interest is paid on the interest accumulated in addition to payment on the initial principle.

KEY CONCEPT:
There are three factors that make up interest rates:

A. Time preference, or the value one puts on present consumption.


B. Risk, or the relative safety of an investment.

C. Inflation, or the anticipation that future purchasing power will be reduced.

KEY CONCEPT:
The understanding of the Time Value of money is essential to making wise financial decisions, especially when dealing with Forest Investments due to the lengthy time frame of one rotation. Capital spent today for reforestation must provide in the future a yield that accounts for Time Preference, Risk, and Inflation. By the very nature of the forestry investment, the expected return as expressed by the Interest Rate, must be greater than some Risk Free investment, such as government bonds.

EXAMPLES AND PROBLEMS

1. 
Using the tables which have been given you, what is the Future Value of $1 invested for 15 years at 15%?
2. 
Using the tables which have been given to you, what is the Present Value of $1 received in 15 years at 15% (round answer two decimal places)?

3. 
What is the Present Value (rounded to the nearest dollar) of $8.14 if it is received in 15 years at 15%?

4. 
Approximately how long will it take $1 to double in value if invested at 6%, 10%, and 15%?
5.
If it costs $200/acre to reforest timberland, how much timber must be cut (in value) in 25 years to yield a 12% return on the original investment?
LESSON XII B 18

