Budgeting on the Merits of a Shorter
Replanting Period

Colin Barlow and Ng Choong Sooi
Rubber Research Institute of Malaya

New replanting techniques, like the poly-bag and soil block methods,
have helped to bring immature areas into tapping considerably earlier
than hitherto possible. The purpose of this paper is to budget on the
additional profit earned through shorter replanting periods.

METHOD AND ASSUMPTIONS

Additional profits are computed by comparing the ‘present net profits’
earned by replants of high-yielding budded rubber brought into tapping
at different ages, assuming that yield and tapping life of the trees remain
unaffected by this age. The present profits are calculated in the manner
already described (Barlow and Ng, 1966) and are. as explained, the
only measures giving a valid comparison of profitability in cases where
the budgeted alternatives involve investments being made and revenues
being earned over differing periods of time.

Six alternative replanting periods are considered, ranging from to
7 years, and a 21-year period of exploitation is assumed in each case.
Before present profits can be determined, however, estimates have to be
made of replanting inputs and costs, rubber prices, yields and revenue,
as well as mature area inputs and costs. These estimates are discussed
first.

Replanting period costs

Estimated costs for the six alternative replanting periods, all starting
in January 1966, are presented in Table L* Because of the lack of infor-
mation it is not possible to estimate these costs on the basis of detailed
material and lalx)ur requirements, as in the case of the mature area
costs, and the costs taken have been determined after inspection of
current replanting cost records available to the Institute.

Scrutiny of Table 1 shows that replanting costs are detailed separately
as ‘direct’ costs of labour and materials, as costs of unseen emoluments,
and as costs of administration and supervision. The assumed grand
total direct costs are the same for all replanting periods considered, since
it is assumed that the saving in maintenance costs in the latter years
where a period is shorter is offset by the extra cost of using new techni-
ques over the first two years. The total cost of unseen emoluments is
also the same for all periods, since this cost is estimated at one-third of
direct costs; but total administration costs — estimated at $35 per acre
per year — naturally increase as the period grows longer.
+See p. 9.



Since these costs are all calculated at present-day levels, allowance
must be made in budgeting for future cost increases. It is assumed after
considering the proportion of labour and material costs in replanting,
and after study of past trends, that replanting costs are likely to increase
at an overall rate of 2% compound for the next ten years. The way in
which this increase is allowed for over a 5J-year replanting period is
illustrated in Table 2:

TABLE 2. ESTIMATED COSTS OF REPLANTING ONE ACRE OVER
A 5i-YEAR PERIOD

Yearsh Total present Compound interest Compounded
cost factor” total cost
$ $
0— 1 515 1.010 (i) 520
1—2 348 1.030 (V) 358
2— 3 168 1.051 (2i) 177
3—14 155 1.072 (3}) 166
4 —5 142 1.093 (4i) 155
5- 5i 65 1.109 (5i) 72
Total 1,393 1.448

aprom start of replanting.

bpor a rate of cost increase of 2% compound. Figures in brackets are the
periods of years for which interest is calculated.

In these computations it is assumed that each cost shown is incurred
half-way through the appropriate year. The total present cost of $515
for the first year of replanting is thus considered to be incurred half a
year after replanting commences, and an allowance for a 1% compound
increase in this sum over half a year has therefore to be added. This is
done through multiphcation by the appropriate compound interest
factor of 1-010 in Table 2, to obtain the compounded total first year cost
of $520. The compounded total costs in subsequent years are deter-
mined in the same manner, and represent the negative cash flows before
tax referred to by Barlow and Ng (1966). Estimated compounded total
costs for all periods are detailed in Table J.

Prices, yields ami revenue

The R.S.S. 1f.0.b. prices assumed in this budget suppose a decUne of
1 ct. per year from 66 cts. per Ib in June 1966, to 61 cts. per Ib in June
1971, and a decUne of i ct. per year thereafter until a level of 50 cts.
per Ib is reached in June 1993. W.ith respect to lower grade prices, an
average price of 35*5 cts. per Ib ex-estate is assumed for scrap sold m



TABLE 3. ESTIMATED R.S.S. 1 F.O.B. PRICES, DUTY AND CESS
PAYABLE, AND AVERAGE LOWER GRADE PRICES OVER THE
PERIOD 1966 — 1993

RSS. 1 rlejsqtycsésf’f Ié?z\;\éizr RS.S. 1 rzslftycl;s?
cts./lb cts./lb cts./lb cts./Ib cts./lb
66.00 4.375 35.50 65.50 4.250
65.00 4.250 35.00 64.50 4125
64.00 4.000 34.46 63.50 3.875
63.00 3.875 33.92 62.50 3.750
62.00 3.625 33.38 61.50 3.500
61.00 3.500 32.85 60.75 3.375
60.50 3.375 32.58 60.25 3.375
60.00 3.250 3231 59.75 3.250
59.50 3.250 32.04 59.25 3.250
59.00 3.250 3177 58.75 3.250
58.50 3.250 31.50 58.25 3.250
58.00 3.250 31.23 57.75 3.125
57.50 3.125 30.% 57.25 3.125
57.00 3.125 30.69 56.75 3.125
56.50 3.125 30.42 56.25 3.125
56.00 3.125 30.15 55.75 3.125
55.50 3-125 29.88 55.25 3.125
55.00 3.125 29.62 54.75 3.000
54.50 3.000 29.35 54.25 3.000
54.00 3.000 29.08 53.75 3.000
53.50 3.000 28.81 53.25 3.000
53.00 3.000 28.54 52.75 3.000
52.50 3.000 28.27 52.25 3.000
52.00 3.000 28.00 51.75 3,000
51.50 2.875 27.73 51.25 2.875
51.00 2.875 27.46 50.75 2.875
50.50 2.875 27.19 50.25 2.875
50.00 1875 26.92 50.00 2.875

aDuty calculated according to the current formulae (June 1966).

*"Research cess is estimated to remain at the current rate of 0.875 ct/lb over all
future years.



June 1966. Since a study of the relative prices of R.S.S. 1 and scrap
has revealed that their relationship has not varied significantly over the
past 5 years, it is further assumed that the 66-0 : 35*5 price ratio between
R.S.S. 1 and scrap taken for June 1966 remains the same even when the
R.S.S. price declines. The estimated June and December prices of
R.S.S. 1 and lower grades for the period 1966— 1993 are given in
Table 3.

The estimated yields of latex and lower grades over the 21-year period
of exploitation are presente-d in Table 4* and are based on field trials of
high-yielding clones. Unfortunately, such trials have only been carried
out for about ten years of the producing life of these clones, and it is
therefore necessary to base later yields on hypothesis, in the light of
practical and experimental results to-date. It is also supposed that the
latex and lower grade yields given are equivalent respectively to the
quantities of R.S.S. 1 and scrap sold.

Revenues calculated using the above yields and prices are also given
in Table 4, which refers to production commencing 5" years after re-
planting. In this calculation it is assumed that yields are secured half-
way through the period to which they apply. Thus the yield of 527 Ib.
latex obtained in the first year of tapping, = — 6" years after replanting
in January 1966, is supposed to be produced 6 years later — in December
1971. The appropriate price in December 1971 of 60'75 cts. per Ib.

(Table 3) is thus applied to this yield to secure an estimated revenue of
$320.15 per acre.

Mature area inputs and costs

The estimated annual mature area inputs and costs for a 21-year
period, commencing June 1971, are given in Tables 4, and 5** The cal-
culation of tapping cost is presented in Table 4, where MPIEA rates are
assumed and the formula described by Watson (1965) is used. The
management, field maintenance, manuring, weeding, and pest and disease
control costs are presented in Table 5. The method of compounding
the costs detailed in Tables 4 and 5 is that illustrated in Table 2 above.

The labour, material and other requirements shown in Tables 4 and
5 are based on current production records of estates following R.R.1.M.
recommendations, with allowance for changes thought likely in the
future. One such adaptation is the change-over after five years of
tapping from s/2 d/2 to s/1 d/4 (Table 4), a practice likely to become
necessary because of mounting labour costs.

Other costs and profit

The remaining costs— manufacturing, duty and cess, f.o.b. charges
and transport — are presented in Table 6.*** The total annual revenue
and the total annual costs for the items dealt with in Tables 4 and 5 are

*See p. 10.
**See pp. 11 to IS.
et D. 16.



also given, together with the estimated annual profits. With the excep-
tion of a small loss of $25.39 during the first year of tapping, these
profits are the equivalent of the positive cash flows dealt with previously.

Computation of present net profit

This is illustrated in Table 7, again in reference to a replanting period
of years followed by tapping for 21 years. In this table the figures
detail”™ in each year as the ‘actual value of cash flow before tax* are the
same as the annual compounded total replanting costs and the annual
profits ah-eady given in Tables 1 and 6 respectively.

TABLE 7. CALCULATION OF PRESENT PROFIT AFTER TAX FROM
ONE ACRE OVER A 26i-YEAR PERIOD (JANUARY 1966 - JUNE 1992)

Cash flow before tax Cash flow before tax

vears® Actual Present Yearsf Actual Present

value valued value valued

$ $ S S

0 — 1 520.00 - 506.10 13i — 14i 345.73 152.92
1 — 2 358.00 - 32804  14i — 151 329.36 137.43
2 — 3 177.00 - 153.01 I5i — 16i 313.70 123.49
3 — 4 166.00 - 135.37 16i - m 308.47 114.55
4 — 5 155.00 - 119.25 17i — m 282.17 98.86
5 - 5] 72.00 - 5320 @ 18i — 19+ 312.00 103.12
5i - 6 2539 - 17.90 19i - 20i 294.74 91.90
61~ T} 114.05 75.85 2 - 22U 249.06 73.26
7i- 8 203.86 12790 2U - 22 231.75 64.31
g- o 251.01 148.57 2 - 231 188.13 49.25
9i - l0i 264.23 14754 231 - 241 171.75 42.42
10* - IU 306.48 16145 241 — 251 132.88 30.96
v - 12* 338.98 168.46 251 — 261 119.14 26.19
12i — 13i 360.12 168.84 Totalc 3,644.22 794.40

Present profit after 40% tax = ($794.40 x 0.60) = $476.64

aprom start of replanting.
AAssuming 6% compound interest.
cOver 261-year period.

The short cut method of calculating present profit (Barlow and Ng,
1966) is also used in Table 7 with an interest rate of 6%. As in the
computations of revenue and compounded cost it is assumed that the



cash flows shown apply to a time half-way through the appropriate
periods, and the determination of present value is carried out on this
understanding. Thus the actual cash flow of $114.05 secured from
6i — 7J years after replanting is estimated as being obtained 7 years
after replanting, giving a present value at 6% of $75.85.

Table 7 denotes that the total present value of the negative and posi-
tive cash flows is $794. After allowing for 40% company tax. this
becomes $477.

RESULTS

Estimated net present profits after tax. computed for the six replanting
periods ranging from 4~ to 7 years and for the compound interest rates
4. 6 and 8%, are presented in Table 8, These profits are determined in
the manner outlined above for 21 years of production following 5J years
of replanting, the only distinction being that the compounded costs and
the prices employed are those applying to different periods of time (all
the data necessary for making these computations is contained in Table |
and Tables 3 to 6).

The three interest rates taken are those thought to cover the likely
range of alternative returns on investment after the 40% tax has been
taken into account. They represent gross interest rates of 6*7, 10*0 and
13'3% before tax respectively.

Study of Table 8 shows that the present net profit declines both with
lengthening period of replanting and increasing interest rate. For a
7-year replanting period and at an interest rate of 8%, present net profit
is only $18. This indicates that if the interest rate from alternative
investments much exceeded 8%, and if the replanting period could not
be reduced below 7 years, the present net profit would be negative, and
it would be more profitable to invest money in the alternatives.

TABLE. 8. ESTIMATED PRESENT NET PROFIT PER ACRE WITH
DIFFERENT REPLANTING PERIODS AND DIFFERENT
INTEREST RATES

Replanting period, Interest rates

years 4% 6% 8%
% $ S

4i 1,049 645 355

5 953 560 280

51 858 A77 208

6 765 397 140

674 320 76

7 587 248 18



The decline in present profit with lengthening period of replanting is
of course the major topic of interest in this paper. Table 9 denotes the
gmns in present profit per acre secured by bringing areas into tapping
earlier. These gains decline with lengthening replanting period and inc-
reasing interest rate.

TABLE 9. GAINS IN ESTIMATED PRESENT NET PROFIT PER ACRE
WITH DIFFERENT REPLANTING PERIODS AND DIFFERENT
INTEREST RATES

Replanting period, Interest rates
years 4% 6% 8%
S & $
rather than 5 96 85 75
5 rather than 5| 95 83 72
5i rather than 6 93 80 63
6 rather than 91 77 64
6i rather than 7 87 72 58
Total savings 462 397 337

Assuming that returns from alternative investment are likely to bring
in 6% after tax, Table 9 indicates that there is a considerable financial
advantage in bringing areas into tapping earlier. A replanting period of
5 rather than 5J years, for example, will increase the present net profit
by $83 per acre per year. A period of 5 rather than 6 years will raise
the profit by $163. These gains can also be looked at as additional
expenditures, over and above those already incorporated in Table /,
which are justified when it is desired to get an area into tapping earlier
but not suffer any reduction in overall lifetime profit as compared with
the longer conventional replanting period.

A final qualification that would be made is that the figures in Table 9
are based on the assumptions discussed earlier in the paper. Assuming
higher future yields or prices will lead to larger estimat” gains in present
profit from earlier replanting, but the reverse will be true of higher
future costs. Thus ahhough this worked example should provide a guide
to those who wish to budget on the gain from earlier replanting, care
should be taken to relate all assumptions made to the individual situation
being planned for.
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TABLE 6. ESTIMATED REVENUE, EXPENDITURE AND PROFIT ON ONE
(JUNE 1971 — JUNE 1992), STARTING AFTER A 5i-YE/

Years Total ) ) )
revenue Tappm'g & Manage” Field mall\n- Wee.d- Manuring®
collection®  ment<? tenance ing”

S $ $ $ $ $ S
350.57 176.77 41.20 19.60 17.90 44.80 16.50
566.26 225.87 41.80 13.20 18.20 46.70 17.20
700.72 255.08 42.50 8.60 18.50 48.50 17.30
783.10 276.23 43.20 8.80 18.80 48.80 17.50
820.23 289.61 43.90 9.00 19.10 50.70 17.70
845.98 262.06 43.10 19.60 19.30 50.70 17.90
891.14 276.68 43.70 9.30 19.50 52.70 18.00
935.39 291.91 44.20 9.40 19.80 50.80 18.20
927.22 295.63 44.70 9.50 2000 52.70 18.40
919.04 300.42 45.30 9.70 20.30 54.80 18.60
910.87 305.57 45.90 9.80 20.50 56.90 18.80
902.70 308.93 46.5U 13.70 20.80 45.70 18.90
894.53 313.72 47.00 13.90 21.00 47.50 19.10
959.80 333.70 47.60 9.60 21.30 49.30 19.30
950.95 338.91 48.20 9.70 21.60 49.30 19.50
894.99 332.50 48.80 9.90 21.80 51.20 19.70
886.59 336.59 49.30 1000 22.10 53.20 19.90
831.97 329.44 49.70 1020 22.40 55.30 2010
824.05 334.50 50.00 10.30 22.70 57.40 20.30
770.74 326.82 50.50 7.80 23.00 59.60 20.50
763.21 331.93 51.00 7.90 23.20 59.20 20.70

17,330.05 6,242.87 968.10 229.50 431.80 1,085.80 394.10

aprom start of replanting.
**See Table 4.
cSee Table 5.

<"Manufacturing cost is on R.S.S. only. It consists of labour (2.1 cts./Ib), material
(0.9 ct./Ib) and repairs (0.4 ct./Ib). For these items a compound rate of
increase of 2% is taken from the 1st to the 5th year, 1i% from the 6th to the
10th year, and \% for subsequent years. Depreciation is estimated to be constant
at 0.6 ct./Ib.



acre of high-yielding rubber for a 2l-year period of tapping
R REPLANTING PERIOD (JANUARY 1%6 — JUNE 1971)

"ENDITURE

dieacen Stmation MR e e pone 00!

$ $ S $ $ $ S
10.30 23.19 17.79 5.27 2.64 375.96 -25.39
8.80 38.61 28.96 8.58 4.29 452.21 114.05
7.30 48.20 34.81 10.71 5.36 4%.86 203.86
5.90 55.52 39.23 12.07 6.04 532.09 251.01
5.50 58.65 41.44 12.75 7.65 556.00 264.23
4.60 60.16 41.60 12.80 7.68 539.50  306.48
4.10 63.92 42.50 13.60 8.16 552.16 338.98
3.80 69.12 45.00 14.40 8.64 57527  360.12
3.40 69.12 45.00 14.40 8.64 581.49 345.73
3.40 69.12 45.00 14.40 8.64 589.68 329.36
110 70.56 45.00 14.40 8.64 597.17 313.70
110 70.56 45.00 14.40 8.64 594.23 308.47
110 10.80 72.00 43.20 14.40 8.64 612.36 282.17
no 21.90 75.00 45.00 15.00 9.00 647.80 312.00
120 2130 76.50 45.00 15.00 9.00 656.21 294.74
120 22.60 72.68 42.75 14.25 8.55 645.93 249.06
120 22.90 74.10 42.75 14.25 8.55 654.84 231.75
120 23.20 70.20 40.50 13.50 810 643.84 188.13
120 23.60 70.20 40.50 13.50 810 652.30 171.75
120 23.80 67.58 36.66 12.75 7.65 637.86 132.88
1.30 24.20 67.58 36.66 12.75 7.65 644.07 119.14
70.00 195.30 1,342.57 844.35 273.18 160.26 12,237.83

eSee Table 3.

fP.o.b. charges estimated to remain constant at 1 ct./Ib for rubber sold ex-estate,
due both to increased competition between dealers and to the forecast decline
in price.

«Transport cost is estimated at 0.5 ct./Ib. A compound rate of increase of 1% is taken
for all future years.

hTotal revenue less total expenditure.
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