Calculating Future Value (FV) of a Single Sum
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Example: How to calculate the current, pre-merchantable value of a stand of trees.
Or, how to find the future value (FV) of a single sum.

Dear Tree Farmer:

On Monday, we visited a three or four year old loblolly pine plantation on your property that had been damaged by a Gramoxone + 2,4-D
spray that drifted from the adjacent corn stand earlier in the season. The affected area was estimated (by pacing) to be 800 long and 24 feet
deep, representing 0.44 acres. Planting density was 726 trees per acre (6' x 10" spacing), so approximately 320 trees were impacted by the
herbicide drift. Damaged ranged from outright mortality, to death of the terminal Ieader, to needle browning. Treeswith loss of the
terminals and with needle browning will likely recover. Mortality was most severe (15 to 30 percent) in the portion of the stand on the
southeast side of the field. This block was approximately 0.25 acresin size.

The best way to calculate straight replacement cost for a damaged stand like this, that does not yet have merchantable value, isto take all
the establishment costs and compound them forward from year one to the current year by an acceptable interest rate. (Once a stand has
merchantable wood, you can estimate its value by simulating aclearcut.) To estimate the value of the loss: assume planting costs, seedling
costs, management costs, and herbicide costs at establishment carried forward to the present stand age using an expected rate of return on
investment. For pine plantations established on agricultural fields, Internal Rate of Return (IRR) to investment of 15 percent is possible.
Doing this accurately requires knowing the total stand establishment costs and what the appropriate interest rate would be. After that the
math issimple and direct. These per acre costs of establishment are estimated for old-field pine plantation establishment:

Then, other costs could reasonably be added to this base replacement cost, such as the worry factors associated with dealing with the
issue (extratripsto order and get seedlings, organizing stand establishment operations for a small acreage, the risk of replanting failure
(You figure here.)), and the real economic cost of moving the harvest cycle forward by the age of the damaged trees ($20-to-$50/ac./yr., €tc.
These other reasonable costs may be looked at as points for negotiation and can go in the “ Other” blank below.

Items Our Costs Your Costs

Planting $45 $

Seedlings $30 $

Fire Protection $0 $

Management $5 $

Herbicide $35 $

Other $ $ #Years @ Interest = _FutureValue
TOTAL $115/acre $ lacre

Using the cost-replacement approach, the formulafor Future Vaue of asingle sum invested at establishment (year zero) is

Vh=V, (1 +i)", where:V, isfuture value, V, is present value (year zero), i isinterest rate, and n is the number of years. Inthisformula, i is
the appropriate interest rate (we chose 15%), and n is the number of years since stand establishment to the year we want to determine
value. We assumed the stand was 3 or 4 yearsold. Then, go to the table of factors on page 2, and choose the relevant factor for the time
period and interest rate to multiply the valuein year zero by. Then:

*  Thefuturevalue of $115 invested for 3 years at 15 percent is $115 x 1.52088 = $174.90/acre x 0.44 acres = $76.96
*  Thefuturevalue of $115 invested for 4 years at 15 percent is $115 x 1.74901 = $201.14/acre x 0.44 acres = $88.50

Another example:

Situation - An eight year old loblolly pine stand established on an old-field siteiskilled by wildfire. To estimate the value of the loss:
assume planting costs, seedling costs, and herbicide costs at establishment carried forward to the present stand age using an expected rate

of return on investment. For pine plantations established on agricultural fields, Internal Rate of Return (IRR) to investment of 15 percent is
possible. These per acre costs of establishment are projected for old-field pine plantation establishment: Planting $45, Seedlings $30,
Herbicide $35, TOTAL =$110/acrein year 0.



Using the cost-replacement approach, the formula for Future Value of asingle sum invested at establishment isV,, = V, (1 +1i)", where: V, isfuture value, V, is present value, i is
interest rate, and n isthe number of years.. Inthisformula, i isthe appropriate, chosen interest rate 15%, and n is the number of years since stand establishment to the year we want
to determine value. The stand was 8 yearsold. Then, go to the table of factors below and choose the relevant factor for the time period and interest rate. The Future value of $110
invested for 8 years at 15 percent is $110 x 3.05402 = $335.94. Using the cost replacement approach, the value at age 8 is $335.94. Total present value loss at age 8 is $335.94 x 3
acres = $1,007.83. This might be agood time to consider the value of plowing fire lines for future fire protection..

Table 1. Factorsfor finding the future value of asingle sum. Choose relevant interest rate and time period to locate factor in table.
Then, multiply that factor by the present value of the single sum in question to calculate the future value at the time period and interest rate chosen.

Yr. Interest rates (%)
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 1.0300 1.04000 1.0500 1.0600 1.07000 1.0800 1.09000 1.1000 1.1100 1.12000 1.1300 1.1400 1.15000 1.16000 1.17000 1.18000 1.19000 1.20000
0 0 0 0 0 0 0 0
2 1.0609 1.08160 1.1025 1.1236 1.14490 1.1664 1.18810 1.2100 1.2321 1.25440 1.2769 1.2996 1.32250 1.34560 1.36890 1.39240 1.41610 1.44000
0 0 0 0 0 0 0 0
3 1.0927 1.12486 1.1576 1.1910 1.22504 1.2597 1.29503 1.3310 1.3676 1.40493 1.4429 1.4815 1.52088 1.56090 1.60161 1.64303 1.68516 1.72800
3 3 2 1 0 3 0 4
4 1.1255 1.16986 1.2155 1.2624 1.31080 1.3604 1.41154 1.4641 15180 1.57352 1.6304 1.6889 1.74901 1.81064 1.87389 1.93878 2.00534 2.07360
1 1 8 9 0 7 7 6
5 1.1592 1.21665 1.2762 1.3382 1.40255 1.4693 1.53862 1.6105 1.6850 1.76234 1.8424 1.9254 2.01136 2.10034 2.19245 2.28776 2.38635 2.48832
7 8 3 3 1 6 4 1
6 1.1940 1.26532 1.3401 1.4185 1.50073 1.5868 1.67710 1.7715 1.8704 1.97382 2.0819 2.1949 2.31306 2.43640 2.56516 2.69955 2.83976 2.98598
5 0 2 7 6 1 5 7
7 1.2298 1.31593 14071 1.5036 1.60578 1.7138 1.82804 1.9487 2.0761 2.21068 2.3526 2.5022 2.66002 2.82622 3.00124 3.18547 3.37932 358318
7 0 3 2 2 6 1 7
8 1.2667 1.36857 14774 1.5938 1.71819 1.8509 1.99256 2.1435 2.3045 2.47596 2.6584 2.8525 3.05402 3.27841 3.51145 3.75886 4.02139 4.29982
7 6 5 3 9 4 4 9
9 1.3047 142331 15513 1.6894 1.83846 1.9990 217189 2.3579 2.5580 2.77308 3.0040 3.2519 3.51788 3.80296 4.10840 4.43545 4.78545 5.15978
7 3 8 0 5 4 4 5
10 1.3439 1.48024 1.6288 1.7908 1.96715 2.1589 2.36736 2.5937 2.839%4 3.10585 3.3945 3.7072 4.04556 4.41144 4.80683 5.23384 5.69468 6.19174
2 9 5 2 4 2 7 2
11 1.3842 1.53945 1.7103 1.8983 2.10485 2.3316 258043 2.8531 3.1517 3.47855 3.8358 4.2262 4.65239 5.11726 5.62399 6.17593 6.77667 7.43008
3 4 0 4 2 6 6 3
12 1.4257 1.60103 1.7958 2.0122 2.25219 25181 2.81266 3.1384 3.4984 3.89598 4.3345 4.8179 5.35025 5.93603 6.58007 7.28759 8.06424 8.91610
6 6 0 7 3 5 2 0
13 1.4685 1.66507 1.8856 2.1329 2.40985 2.7196 3.06580 3.4522 3.8832 4.36349 4.8980 5.4924 6.15279 6.88579 7.69868 8.59936 9.59645 10.69932
3 5 3 2 7 8 1 1
14 15125 1.73168 1.9799 2.2609 2.57853 29371 3.34173 3.7975 4.3104 4.88711 5.5347 6.2613 7.07571 7.98752 9.00745 10.14724 11.41977 12.83918
9 3 0 9 0 4 5 5




15 1.5579 1.80094 2.0789 2.3965 2.75903 31721 3.64248 41772 4.7845 5.47357 6.2542 7.1379 8.13706 9.26552 10.53872 11.97375 13.58953 15.40702
7 3 6 7 5 9 7 4

16 1.6047 1.87298 2.1828 2.5403 295216 3.4259 3.97031 4.5949 5.3108 6.13039 7.0673 8.1372 9.35762 10.74800 12.33030 14.12902 16.17154 18.48843
1 7 5 4 7 9 3 5

17 1.6528 1.94790 2.2920 2.6927 3.15882 3.7000 4.32763 5.0544 5.8950 6.86604 7.9860 9.2764 10.76126 12.46768 14.42646 16.67225 19.24413 22.18611
5 2 7 2 7 9 8 6

For a copy of this and related publications, check our web site:

http://www.forestry.uga.edu

and look under Center for Forest Business.




