Chapter 5
Data Analysis Results

5.1 Data Analysis Results for the Sadao Thai Investments

As was described in Chapter 3, the initial Sadao Thai investment analysis,
which does not include the various external sensitivity analysis permutations,
considered 504 different investment scenarios. These scenarios can be broken down
into four groups of 126 investment scenarios following the differing investment
lengths of 15, 20, 30, and 40 years. From this point the investment scenarios can be
further broken down into two groups with one group including the Thai government
afforestation subsidy and one group not including the subsidy. The group including
the subsidy was labeled the “A™ group while the group not including the subsidy was
labeled the “B” group. Within each group seven investment types were included.
These included investments including a 50,000 baht land purchase (labeled “Land”
investments), investments including an annual 1,000, 2,000, 3,000, 4,000, or 5,000
baht opportunity cost (labeled “Oppt. Cost 1, ““Oppt. Cost 27, “Oppt. Cost 37, “Oppt.
Cost 4”,and “Oppt. Cost 57 investments respectively), and regular investments which
included neither opportunity costs nor land purchases (labeled “Norm™ for normal
investments). The labeling described above are used in all of the data analysis result
tables presented later in this paper to categorize the different investment types. For
example, “A30-Oppt. Cost 5” relates to an investment type 30 years in length that
includes both the government afforestation subsidy and an annual 5,000 baht
opportunity cost, and “B15-Land” relates to a 15 year investment type including the
50,000 baht land purchase.

Each investment type contained nine different investment scenarios that
represented the nine different combinations of seed and wood prices. These
combinations were separated out into three major groups following the neem seed
sale price levels of 5, 10, and 15 Baht/Kg. Thus, the three groups contained the
following price combinations respectively: 5 Baht/Kg-1,000 Baht/m’, 5 Baht/Kg-
5,000 Baht/m’, and 5 Baht/Kg-10,000 Baht/m® 10 Baht/Kg-1,000 Baht/m?, 10
Baht/Kg-5,000 Baht/m’, and 10 Baht/Kg-10,000 Baht/m®; 15 Baht/Kg-1,000 Baht/m’,
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15 Baht/Kg-5,000 Baht/m’, and 15 Baht/Kg-10,000 Baht/m’. These price
combinations combined with the differing investment types and investment lengths

generated 504 distinct IRR, NPV, and B/C ratio results, which are detailed below.

5.1.1 Sadao Thai Internal Rate of Return (IRR) Results

The internal rate of return or IRR of an investment project is the rate of return
earned on funds invested in a project. It is the discount rate at which the present value
of revenues minus the present value of costs equals 0, which is also the point at which
the project’s net present value (NPV) equals zero. The IRR investment guideline
stipulates that investments are acceptable if the IRR is equal to or greater than the
investor’s minimum acceptable rate of return (MAR), which in turn is the desired
discount rate. Projects with IRR’s less than the MAR are deemed unacceptable. The
four discount rates used in this study were 10, 12, 15, and 20 percent.

Tables 5.1, 5.2, 5.3, and 5.4 present the results of the Sadao That IRR analysis.
For the reader’s convenience, the results have been printed in color with the following
color code. Red marks those investments that did not meet the 10% discount rate
criterion. Purple indicates the results that were equal to or greater than 10%, but that
were less than 12% criterion. Results printed in green mark those investment results
that were equal to or greater than 12%, but that were less than 15%. Blue indicates
IRR results that were equal to or greater than 15%, but were less than the 20%
discount criterion. Finally, black signifies investment IRR’s that were equal to or
greater than the 20 percent discount criterion.

Table 5.1 depicts the internal rates of return for Sadao Thai investments 40
years in length. Normal investments, both with and without the Thai government
afforestation subsidy, at the 5 Baht/Kg seed price show IRR’s that meet or exceed the
15% discount rate. Normal investments at the 10 and 15 Baht/Kg seed price all show
returns in excess of 30%. At the 5 Baht/Kg seed price investments including a 50,000
baht land purchase are all unacceptable. However, at the 10 Baht/Kg level all
investments are acceptable at the 12% discount rate, and at the 15 Baht/Kg level all of
the investments are acceptable at the 15% discount rate.

Investments including the 1,000 baht opportunity cost at the 5 Baht/Kg seed

price level were acceptable at the 12% discount level. Moreover, at the 10 and 15
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Baht/Kg price level the investments were acceptable at the 20% discount level. This
shows that Sadao Thai plantations are potentially more profitable than cultivating the
three major economic crops in each region, namely Maize, Cassava, and Sugarcane.

Investments including the 2,000 baht opportunity cost were unacceptable at -
the 5 Baht/Kg - 1,000 Baht/m® price level. Yet, at the 5,000 Baht/m® wood price level
and above, all investment were acceptable. Investments including the 3,000 baht
opportunity cost showed the same pattern, except that the investment scenario with
out the government subsidy was unacceptable at the 5 Baht/Kg seed price and 5,000
Baht/m®. At the 4,000 baht opportunity cost level, only investments scenarios at the 5
Baht/Kg and 10,000 Baht/m’ level and above were acceptable. Investments at the
5,000 opportunity cost level were acceptable only at the 10 and 15 Baht/Kg seed price
levels.

Table 5.2 shows the internal rates of return for Sadao Thai investments 30
years in length. Once again all normal investments were acceptable at all seed and
wood price levels. Investments including a land purchase were acceptable at the 10
and 15 Baht/Kg seed price levels, but investments scenarios at the 5 Baht/Kg seed
price levels were only acceptable at the 10,000 Baht/m’ wood price level.

Investments including the first level opportunity cost were acceptable at all
seed and price levels. At the 2,000 baht opportunity cost level, only the B investment
at the 5 Baht/Kg — 1,000 Baht/m’ price combination level was unacceptable. At the
3000 baht opportunity cost level, both the A and B investments at the 5 Baht/Kg —
1,000 Baht/m’ price combination level were unacceptable, but at every other price
combination were acceptable. As for investments including an annual opportunity
cost of 4,000 baht, both the A and B scenarios at the 5 Baht/Kg — 1,000 Baht/m® price
combination level failed to meet the minimum 10% discount rate criterion. At the 5
Baht/Kg — 5,000 Baht/m® price combination level, the A scenario past the 10%
guideline, but the B scenario did not by achieving an IRR of only 9.889%. Above the
5 Baht/Kg — 10,000 Baht/m’ price combination level, all investment scenarios met or
exceeded the 10% discount rate criteria. The 30 year investments including an annual
opportunity cost of 5,000 baht failed the minimum 10% discount rate guideline at
both the 5 Baht/Kg — 1,000 Baht/m® and 5 Baht/Kg — 5,000 Baht/m’® price

combination levels, but met the criterion at all other price combination levels.
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Table 5.3 shows the internal rates of return for Sadao Thai investments 20
years in length. As was the case for the 30 year investments, all of 20 year normal
investments exceeded the 15% discount rate in all nine seed and wood price
combination scenarios. The “Land” investments were acceptable only at seed and
wood price combinations of 5 Baht/Kg — 10,000 Baht/m® and above. All of the 20
year investments scenarios including the annual 1,000 baht opportunity cost met or
exceeded the 12% discount rate criterion for every wood and seed price combination
level. The remaining investments including opportunity costs ranging from 2,000 to
5,000 baht were unacceptable at the 5 Baht/Kg ~ 1,000 Baht/m’ level, but were
acceptable at all other price combination levels. '

Table 5.4 reviews the IRR results for Sadao Thai investments 15 years in
length. All normal investments met the 15% discount rate criteria, while the Land
investments were only acceptable at the 5 Baht/Kg — 10,000 Baht/m’ level or greater.
The one exception to this being the B-Land investment scenario at the 10 Baht/Kg —
1,000 Baht/m? level that registered an IRR of only 9.564%. All opportunity cost
investments failed to meet the 10% criterion at the 5 Baht/Kg — 1,000 Baht/m® price
level, but however were acceptable at all other price combination levels.

Several important observations can be made from the results presented in all
four IRR tables. First, for 40 and 30 year investments changes in the wood price level
had almost no effect on the IRR showing variances of no greater than one percent. At
the 5 Baht/Kg price level more variance of was observed, but this variance was still
no greater than six percentage points in the 40 year investments and 8 points in the 30
year investments. For 20 year investments changes in the wood price level had more
effect causing up to a 7 percentage point differential at the 10 Baht/Kg level and up to
a 3 percentage point differential at the 15 Baht/Kg level. Changes in the wood price
level at the 5 Baht/Kg seed price level showed IRR differentials of up to 13
percentage points. 15 year investments showed even greater IRR differentials
between the three wood price levels. At the 15 Baht/Kg seed price, the differential
became as large as 6 percentage points, at the 10 Baht/Kg level it was as great as 10
percentage point, and at the 5 Baht/Kg level the differential was even greater at 17
percentage points.

This points to the fact that at longer investment lengths the economics of the
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neem trees lie rather strongly with seed production rather than with timber
production. However, at shorter investment lengths the economics of the tree are
more balanced between seed and timber production. The economics of the tree are
also sensitive to changes in seed price. As the data shows, the IRR differentials
between the three wood price levels were much smaller at the 10 and 15 Baht/Kg seed
price levels than at the 5 Baht/Kg price.
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The second important observation from this data is that Sadao Thai plantation
~ investments show the greatest potential at the 10 and 15 Baht/Kg seed levels where all
but one scenario past the 10% discount rate criterion. |

A third observation worth noting is that at the 10 and 15 Baht/Kg seed price
level and at every investment time length, investments including the 5,000 Baht
opportunity cost showed higher internal rates of return than investments including the
50,000 Baht land purchase. However, at the S Baht/Kg seed price level this was not
always the case as the varying timber prices and investment lengths presented
different rates of return. For investments having a forty investment life, both of these
investment types at the 5 Baht/Kg seed price level failed the minimum 10% criteria,
yet the land purchase scenario still showed greater returns. For the 30 year length
investments, the “Oppt. Cost 5” scenario gave a better return than the “Land” scenario
only at the 10,000 Baht/m’ timber price level. At both the 20 and 15 year investment
periods, the “Oppt. Cost 5" scenario had higher internal rates of return at both the
5,000 and 10,000 Baht/m’ wood price levels.

5.1.2 Sadao Thai Benefit / Cost Ratio Results

As was described in chapter three of this thesis, the benefit / cost ratio is the
summed present values of a projects total revenue divided by the summed present
values of all costs, where the present value of both benefits and costs are calculated
using a designated discount rate. The designated discount rates used for the B/C ratio
analysis were 10, 12, 15, and 20 percent respectively. The B/C ratio criterion denotes
that a project is acceptable if it shows a B/C ratio equal to or greater than one, and
unacceptable if the ratio is less than one. This is due to the fact that when the B/C
ratio is one the present value of cost and benefits are exactly equal. When the B/C
ratio is less than one, the summed present value of costs is greater than the summed
present value of benefits obviously implying a negative return on the investment for
the investor.

Tables 5.5 to 5.8 display the B/C ratio analysis results for the Sadao Thai
investment scenarios at each of the four discount rates for the 40, 30, 20, and 15 year
investment periods respectively. The B/C ratio analysis results, like the results of the

IRR analysis, have been printed out in color. Red denotes the B/C ratio results that
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were less than one. Black indicates those results that were equal to or greater than
one, but that were less than two. Blue marks the B/C ratio results that were equal to
or greater than two, but which were less than three. Green indicates those results that
were equal to or greater than three, but that were less than four. Purple marks the B/C
ratio results that were equal to or greater than four, but that were less than five. And
finally, Brown denotes those results that were eqqual to or greater than five.

The results of the Benefit / Cost ratio analysis followed closely with the
results of the IRR analysis. The reason for this derives from the fact that the B/C ratio
should equal exactly 1.0 at the discount rate equal to the Internal Rate of Return.
Thus, if a scenario’s IRR was equal to or greater than any one of the discount rates
used in the analysis, the B/C ratio result for that scenario showed a value that was
equal to or greater than 1.0 at that discount rate level. For example, if the IRR value
for a scenario, which has an investment length of 30 years and a price combination of
5 Baht/Kg seed price and 5,000 Baht/m® wood price, was 15%, the B/C ratio value at
the 15, 12, and 10 percent levels would be equal to or greater than 1.0, but at the 20
percent discount rate level the ratio value would be less than 1.0. In terms of the
investor, this means that only those investors with a MAR of 15% or less should
accept this investment.

The sheer number of results presented in the B/C Ratio tables makes writing a
detailed account of the results both cumbersome and tedious. Because of this, this
study leaves any in-depth review of these tables to the reader. The goal of the B/C
ratio and NPV tables that follow is to provide the reader, who is interested in setting
up a Sadao Thai plantation, an index of the economic potential for Neem tree
plantations. Given he already knows the present market conditions for Neem seed
and wood and what rate of return he desires, the reader will be able to use this index

to predict the viability of his potential investment.
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5.1.3 Sadao Thai Net Present Value (NPV) Results

A project’s pet present value represents the maximum price an investor should
be willing to pay for an asset given an expected level of costs and revenues and a
desired earning rate (discount rate). The NPV criterion stipulates that only those
investments that have NPV of zero or greater should be accepted while those with

negative values should be rejected.
The results of the Sadao Thai NPV analysis are given in Tables 5.9, 5.10,
5.11, and 5.12. The results given in these tables follows almost exactly the pattern
shown in the B/C ratio tables (Tables 5.5 - 5.8), because the Net Present Value of an
investment should equal exactly zero (ie. the summed value of present value benefits
equals the summed value of all present value costs) at the same discount rate at which
the B/C ratio value equals exactly one. There were some NPV results that did not
_match this pattern exactly, but were only marginally off. Computer rounding effects

may have caused this.
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5.1.4 Sadao Thai Optimum Investment Lengths

The optimum investment period is the investment length that maximizes the
investment’s summed present value of benefits (PV benefits) while at the same time
minimizing the summed present value of costs (PV costs). At the optimum
investment length both the net present value and benefit / cost ratio are , maximized.

Tables 5.13 to 5.19 present the optimum investment lengths for each
investment type at each price scenario and- discount rate. Each table gives the
analysis results for only one investment type. The reéults presented in these tables are
derived directly from the values gi\}en in both the Sadao Thai NPV and B/C Ratio
tables and are based on the four investment periods investigated. The term “0 Year”
given in the tables means that a particular scenario was not viable at any of the four
investrment lengths investigated.

Several general trends can be seen from the information presented in these
tables. First, the discount rate affected the investment’s optimal length. Lower
discount rates tended to have longer investment periods, while at the high discount
rate (20%) the optimal investment period tended to be shorter. For example, for the
normal Sadao Thai investments at the 15 Baht/Kg - 10,000 Baht/m® price
combination level at the 10% discount rate the optimal investment length showed to
be 30 years, but at the 20% discount rate level the optimal length was 15 years. The
second trend observed was related to the timber price combinations. When the timber
prices were low i.e. 1,000 Baht/m’, the optimal investment length was generally 40 or
30 years. However, when the timber price was 10,000 Baht/m?, the optimum rotation
length dropped to 20 or 15 years. '

Aside from showing the optimum investment length, the before mentioned
tables also show an investment type’s overall viability as well. Table 5.13 shows that
only one normal Sadao Thai investment scenario was nonviable. Sadao Thai
investments including the 50,000 baht land purchase were totally non viable at the 5
Baht/Kg - 1,000 Baht/m® and 5 Baht/Kg — 5,000 Baht/m® price combination levels.
Overall, 16 investment scenarios including the land purchase were not viable.
Investments including the 1,000 baht opportunity cost showed two nonviable
scenarios, while investments at the 2,000 baht opportunity cost level had four

nonviable scenarios. None of the Investments at the 3,000, 4,000 and 5,000 baht
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opportunity cost level were viable at the 5 Baht/Kg — 1,000 Baht/m’ price

combination level, and had a total of five, eight, and ten unworkable scenarios

respectively.
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51.5 Sadao Thai Sensitivity Analysis Results
A total of five different sensitivity analyses were run against all of the
scenarios represented in the core Sadao Thai investment analysis. These five
sensitivity analyses were composed of an increase and decrease of the per tree
thinning price, a 25% and 50% decrease in the estimated wood volume, and the
inclusion of a 10% inflation hedge.
The full résults of the Sadao Thai external sensitivity analysis are presented in

Appendices B through F. The following details the trends revealed by the analysis.

5.1.5.1 Sadao Thai IRR and NPV Sensitivity to Changes in Thinning Price

Figures 5.1 through 5.4 graphically express Sadao Thai IRR sensitivity to a
thirty Baht decrease and a 00 Baht increase in the thinning price for “normal”
investment scenarios not including the government afforestation subsidy. The figures
clearly show that the Sadao Thai IRR’s are definitely sensitive to changes in thinning
price. This sensitivity, however, does not seem to be effected by different investment
lengths. The average IRR variance between the 50 and 80 Baht/tree price levels was
roughly one percent, while the difference between the 80 and 175 Baht/tree price
levels was roughly four percentage poiats.

Figures 5.5 through 5.8 show that the Sadao Thai NPV’s are also sensitive to
changes in the thinning price. On average the NPV’s of investment scenarios having
the 50 Baht/tree thinning price were approximately 2,000 Baht less than those at the
80 Baht/tree price. Likewise, the NPV’s of investment scenarios at the 80 Baht/tree
thinning price were five to six thousand Baht less than those at the 175 Baht/tree
price. These NPV differences did not vary much between the various seed-wood

price combinations, or between the four investment periods.
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5.1.5.2 Sadao Thai IRR and NPV Sensitivity to Changes in the Estimated
Wood Volume

The Sadao Thai IRR sensitivity to a 25 and 50 percent decrease in the
estimated wood volume can be seen in Figures 5.9 through 5.12. The degree of IRR
sensitivity to the decreases in the estimated wood volume hinged upon the seed-wood
price combinations and the investment length. The results here show three trends.
First, investment scenarios with higher seed prices showed less IRR sensitivity than
those with lower seed prices i.e. investment scenarios having the 15 Baht/Kg seed
price showed the least sensitivity while investments with the 5 Baht/Kg seed price
showed the most. Second, the shorter the investment length the greater the IRR
sensitivity was. IRR’s for investments having only a 15-year length were the most
sensitive to decreases in the estimated wood volume. And third, investment scenarios
having seed-wood price combinations with the lowest wood price, 1,000 Baht/m’,
showed little or no sensitivity to the wood volume decrease.

Figures 5.13 through 5.16 display the Sadao Thai NPV sensitivity to the
decrease in estimated wood volume. The NPV sensitivity to decreases in the
estimated wood volume follows the same three trends described above. These three
trends are even more pronounced for the Sadao Thai NPV’s than for the IRR’s to the
point that many of the NPV values for the various seed-wood price combinations

drastically overlap at the shorter investment lengths of 20 and 15 years.
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5.1.53 Sadao Thai IRR and NPV Sensitivity to the Inclusion of a 10%
Inflation Hedge

The IRR sensitivity to an inclusion of a 10% inflation hedge can be seen
graphically in Figures 5.17 through 5.20. The results show that Sadao Thai
investments are marginally sensitive to the inclusion of the 10% inflation hedge. The
overall difference between normal investments (discounted at 10%) that did not
include the.inﬂation hedge and those that did ranged between 1.4 to 3.0%. The
analysis revealed three trends in the IRR Sensitivity to the inflation hedge. First, the
lower the wood price the greater the IRR sensitivity was. Second, scenarios having
higher seed prices showed greater sensitivity than those with lower seed prices.
Finally, the IRR’s of scenarios with longer investment lengths were less sensitive to
the inflation hedge than the IRR’s of scenarios with shorter investment lengths.

Sadao Thai NPV’s were also marginally sensitive to the inclusion of the 10%
inflation hedge. The results, which are presented in Figures 5.21 through 5.24,
revealed two very interesting trends. First, the degree of NPV sensitivity depended
on the investment length, In contrast to the IRR sensitivity results in which the
sensitivity was the greatest for the 15 year investment length, the NPV results showed
that the longer the investment length was the greater the NPV sensitivity to the
inclusion of the inflation hedge. Thus, NPV’s from 40 year investments showed the
greatest sensitivity while NPV’s from the 15 year investments showed the least
sensitivity. Second, the degree of sensitivity was constant through out all of the
different seed — wood price combinations. The rate of sensitivity only differed
between differing investment lengths. For normal investments that did not including
the government afforestation subsidy and which were discounted at 10%, the NPV
difference between investments not including the inflation hedge and those that did
was 5,049.34 Baht for 40 year investments, 4,893.48 Baht for 30 year investments,
4,489.68 Baht for 20 year investments, and 3,827.74 for 15 year investments.
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51.5.4 Overall Sadao Thai Investment Viability Sensitivity

Thus far the focus of the sensitivity analy sis discussion has been on how it has
effected the Sadao Thai IRR’s and NPV’s. However, asides from analyzing how the
different sensitivity analysis’s have influenced the IRR and NPV values, it is also
important to understand how these sensitivity analysis’s have also affected the overall
investment viability. Table 5.20 and Table 5.2 1 summarize the optimal investment
period tables by listing the number of viable scenarios for Sadao Thai investments
excluding the afforestation subsidy (“B” scenarios) and Sadao Thai investments
including the subsidy (“A” scenarios) respectively. Each number represents an
investment scenario that was viable at the 10% discount rate or higher and was viable
at, at least one of the four investment lengths studied.

Before taking into account the effects of the external sensitivity analysis’, the
standard investment analysis results show that 202 scenarios or 80.2 percent of the
“B» scenarios were viable, which can also be interpreted as meaning that 50 scenarios
or 19.8% were not viable. 206 scenafios or 81.7 percent of the standard “A”
scenarios were viable having only 46 nonviable scenarios.

Project viability was most greatly effected by the 50% decrease in the
estimated wood volume, which lead to 72 nonviable scenarios (28.6%) for the “B”
investments and 67 nonviable “A” scenarios (26.6%). Decreasing the estimated wood
volume by 25 percent reduced the overall investment viability by 3.2 percent to 77.0
percent.

Decreasing the thinning price to 50 Baht/tree caused the least negative impact
on investment viability by reducing the overall “B” investment scenario viability by
1.6% and the overall “A” investment scenario viability by 1.5%. Increasing the
thinning price to 175 baht/tree positively increased investment viability 4.3% for “B”
scenarios and 4.8% for the “A” investment scenarios.

Including the 10% inflation hedge to the investment analysis produced a 3
percent decrease in the overall “B” scenario viability to 77.0% (194 viable scenarios),
and a 1.7 percent decrease in the overall “A” scenario viability to 79.0% (199 viable

scenarios).
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5.2 Data Analysis Results for Sadao Tawai Investments

As was described in Chapter 3, the initial Sadao Tawai investment analysis,
not including the various external sensitivity analysis permutations, considered 168
different investment scenarios. These scenarios can be broken down into four groups
of 42 investment scenarios following the differing investment lengths of 15, 20, 30,
and 40 years. Within each of these four groups, the same seven investment types
studied in the Sadao Thai analysis were also studied in the Sadao Tawai analysis. To
keep in line with the “A” and “B” coding used in the Sadao Thai analysis, all Sadao
Tawai investment types were given the prefix “C”. Thus, “C20-Oppt. Cost 5 refers
to a Sadao Tawai investment having a 20 year length and including a 5,000 baht
opportunity cost.

Each investment type contained six different investment scenarios that
represented the six different combinations of flower and wood prices. These
combinations were separated out into three major groups following the neem flower
price levels of 50, 80, and 100 Baht/Kg. Thus, the three groups contained the
following price combinations respectively: 50 Baht/Kg-200 baht/tree and 50 Baht/Kg-
300 baht/tree, 80 Baht/Kg-200 baht/tree and 80 Baht/Kg-300 baht/tree, 100 Baht/Kg-
200 baht/tree and 100 Baht/Kg-300 baht/tree. These price combinations combined
with the differing investment types and investment lengths generated 148 distinct

IRR, NPV, and B/C ratio results, which are given below.

5.2.1 Sadao Tawai IRR Results

The results of the Sadao Tawai IRR analysis are presented in Tables 5.22
through 5.25. As was the case earlier with the Sadao Thai IRR tables, the Sadao
Tawai tables have been printed out in color using the same color codes.

One important finding of the Sadao Tawai IRR analysis was that the Baht per
tree price had almost no impact on the IRR results at all. This means that the
economics of the Sadao Tawai tree fall solely on flower production. In addition, all
investments at the 80 and 100 Baht/Kg price levels had IRR results equal to or greater
than the 20% MAR criterion. However, results at the 50 Baht/Kg level were more
mixed. Of all 148 scenarios investigated, 19 scenarios (12.8%) failed to meet the

10% MAR criterion, while 4 scenarios or 2.7% met the 10% criterion. Three
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) met the 12% MAR criterion, and five Scenarios (3.0%) met the 15%
) were equal to

scenarios (2.0%
MAR criterion. All of the remaining 133 investment scenarios (89.9%

or greater than the 20% MAR criterion.




Table 5.22 Sadao Tawal Internal
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Rates of Return (IRR) for '4{ Year Investments

50 Baht/Kg 80 Baht/K 100 Baht/Kg |
'“;ﬁi:y“;?;t 200 300 200 550 200 300 |
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Trea
C40-Norm 33.239% 33.239% 71.589% 71.589% 85.440% 95.440%
C40-Land B.848% 8.883% 24.102% 24.103% 34.583% 34.583% |
C40-Oppt. Costl | 26.574% | 26.575% | 63.112% | 63.112% | 85.602% | 85.602% |
C40-Oppt Cost2 | 20.679% | 20.683% | 55.630% | 55.630% | 76.913% | 76.913%
C40-Oppt. Cost 3 15.422% 15.438% | 48.98B5% | 4B.985% 69.194% | 69. 194‘3& |
Cd0-Oppt.Cost4 | 10.668% | 10.722% | 43.052% | 43.052% | 62.298% | 62.298% |
C40-Oppt. Cost 5 6.236% 6.399% | 37.726% | 37.726% 56.107% 56.107% ;
Source: Calculations
Table 5.23 Sadso Tawai Internal Rates of Return (IRR). for 30 Year Investments i
50 Baht/Kg 80 Baht/Kg | 100 Baht/K
]“:fi:;;‘;“‘ 200 300 200 [ 300 200 | 260 |
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
C30-Norm 33.237% 33.239% 71.589% 71.589% a5.440% 95.440%
C30-Land B.316% 8.418% 24.058% 24.064% 34.576% 34.577%
| C30-Oppt.Cost1 | 26.564% 26.573% | 63.112% 63.112% B5.602% | 85.602%
| C30-OppLCost2 | 20.648% | 20.673% | 55.630% | 55.630% | 76.913% | 76.913% |
C30-Oppt. Cost3 | 1533496 15.403% 43.985% 48.985% (| B9194% 69.194%
C30-Oppt. Cost 4 10.468% 10.630% 43.051% 43.051% 62.298% 62.298%
C30-Oppt. Cost 5 5.858% 6.213% 37.724% 37.725% 56.1079% 56.107%
Seurce: Calculations
Table 5.24 Sadao Tawai Internal ‘Rates of Return (IRR) for 20 Year Investments
50 Baht/Kg B0 Baht/Kg 100 Baht/Kg
sl 200 | 300 260 300 200 300
Baht/Tree | Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
C20-Norm 33.188% | 33.237% | 71.588% | 71.589% | 95.440% | 95.440%
C20-Land 6.543% | 6.896% 23.651% 23.704% 34.439% 34.456%
C20-Oppt. Cost 1 26.452% 26.550% 63.109% §3.110% | 85.602% | B85.602%
C20-Oppt. Cest2 | 20.419% | 20.602% | 55.622% | 55.625% | 76.912% | 76.913%
C20-Oppt. Cost3 | 14.919% | 15241% | 48.969% | 48.976% | 69.192% | 69.193%
C20-Oppt. Cost 4 9.791% | 10.330% | 43.019% | 43.031% 62.293% 62.295%
C20-Oppt Cost5 | 4.866% 5.740% 37.666% | 37.68B7% 56.098% 56.100%
Source: Calenlations »
Table 5.25 Sadac Tawai Internal Rates of Return (IRR) for 15 Year Investments
e 50 Baht/Kg. | BD Baht/Kg 100 Baht/Kg !
Anahiee 200 300 200 200 200 300
—— Baht/Tree Baht/Tree Baht/Tree | Baht/Tree Baht/Tree Baht/Tree
C15-Norm 32.996% 33.208% 71.568% | 71.580% 95.435% 85.438%
C15-Land 3.936% 4.697% 22.602% 22.783% 33.907% 33.986%
C15-Oppt. Cost 1 26.120% 26.457% 63.070% | 63.091% | 85.592% | 85.596%
CI15-Oppt. Cost 2 19,8943 20.407% 55.555% | 55.588% 76.894% 76. H_DLET
CI5-Oppt. Cost3 | 14.151% | 14.906% | 48.858% | 48.909% | 69.160% | 68.173%
C15-Oppt. Cost 4 B.741% 9.826% 42.847% | 42.921% 62.242% 62.261%
C15-OppL Cost 5 3.520% 5.057% 37.409% | 37.515% | 56.018% 56.045%

Source: Caleulations
Red: [RR's < 10% Purpls:

MNote:
Gresn:

Black: IRR's => 20%

RR's => 109% but Jess
IRR"s => 129% but lass than 715% Blus:

than 12%
RR's => 15% but less than 20%
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5.2.2 Sadao Tawai B/C Ratio Results

The results of the Sadao Tawai Benefit / Cost ratio analysis are presented in
Tables 5.26 to 5.29. These results have also been printed out in multiple colors using
the same color code as was used for the Sadao Thhai B/C ratio results.

Overall, the benefit / cost ratio results followed the pattern of increasing with
an increase in the investment length. Therefore, the 15 year long investments had the
lowest returns while the 40 year long investments had the greatest B/C ratio results.

As expected, the results showed that the “normal” investment types out
performed every other investment type. In fact, the “normal” investments were
acceptable at every price combination level and discount rate. In the best case
scenario for a “normal” investment type, the investor sells his neem flowers and wood
at the 100 Baht/Kg — 300 baht/tree price combination level. At this price combination
level for a 40 year long investment, the B/C ratios are 2.83, 2.74, 2.62, and 2.43 at the
10%, 12%, 15%, and 20% discount rates respectively. This means that the summed
present value of benefits were 2.83, 2.74, 2.62, or 2.43 times greater the summed
present value of costs depending on the discount rate. In the worst case scenario for
the Sadao Tawai “normal” investments, the investor would only be able to maintain a
15 year long investment and would only be able to sell at the 50 Baht/Kg — 200
baht/tree price combination level. In such a situation, the investor would only realize
a B/C ratio of 1.38, 1.35, 1.29, and 1.20 at the 10%, 12%, 15%, and 20% discount
rates respectively.

The most interesting aspect of the Sadao Tawai B/C ratio results is that very
little variation was seen in the results between the four investment lengths. This
implies that the ratio of the summed present value of benefits to the summed present

value of costs remained relatively constant between each time period.



137

005 <= sohey O/ umolg ‘00°S = NG 00Tk <= Soped o248 fdmd 'Q0y > g QO'E <= SONRY DR cu2dsn
00'E > g QO'Z <= S0y D/d eNd '00°2 > I 00l <= solley DyH HOR|E “00°L > SOHEY D/R paY MON
SUDBNIED BINOS
L9l 15l 62°1 621 i8°0 180 § 3s0) "do-0Fd
gL ELL BEL BE'L 98°0 98'0 | ¥ 1500 7ddo-ppd
o8'| 98’1 6v 1/ ) | B L E60 £6°0 £ 150) Wdo-0%D
- 20'2 29’1 291 Lot 1Ol 2 180y wddp-0pd | w0z
122 L2z IR Li) oLt oLt L 1s0) “ddo-0vD
6E'L BE'L LL°L L't 69°0 690 PUET-0bD)
£vz Ev'e 56°L 56°L 22’1 2zl ULON-02)
2’1 vlL BEL GE'L 180 180 § 180) 3ddg-0p0
1871 L8 6¥°L 6¥ L a1 £6°0 ¥ 150) Vddp-0pD
L0’z Loe I =gl 101 I £ 180) ddo-0FD
8sre 8Le §L°L =T 60'L 60°L 2 1503 wWdo-0bd | %S
8E'Z 8E°2 6| 161 6L°L 6L°L I 1507 ddo-08D
1971 L9°L 6ZL 62’1 180 1870 PUET-0FD
29'¢ 292 oLz oLz LEL LE'L ULON-0F)
€8°L ——%gil oyl L L0 160 | § 900 1ddo-0vD
9L 96| - L5°L 860 860 ¥ 150D ddp-ovD
Lz Lz 69°1 891 901 S0°1 € 1500 ddg-0p)
[ 622 Bz €8l | €8l Pl ~ kUL |2 w0) ddo-0pD | %2l
| 6v'2 6¥°2 00°Z 66°1L £27L 2’1 L 3s0) “iddp-0vD
. BLL 821 £l 2r'L 68°0 68°0 PUET-0#D)
[ vLZ vL'2 0z'z 0Z'Z LEL LEL ULON-0FD
68°L 28°L 181 L5 V6’0 ¥6°0 § 1s0) ddp-0%D
202 202 291 291 N g 10t | ¥ 1509 1ddo-0pd
g1’z e Fol FL7L 60°L | . 6O°L | € 1503 "ddp-0vD
9E'2 ~ SEZ 681 BEL | sl TN 2 150) ddo-0¥d | oL
152 _ L5'2 90°2 90'2 62’1 62°L L 1505 “3ddp-0%D
161 _ L6'L ES°L (ES™ 96°0 960 PUET-0FD
£8°Z 28°Z 922 9z'2 2r'l bl WION-(%D
| @a1l/Eg 00E | @2i1/Mfed 00Z | P9il/Wed QOE | @2/1/3yed 002 | @311/3yed QOE | @il/wed 002 sisfjeuy aiey
| B /30eg 00L B3/4ea na : 6y/4eq 0% LB SRAL) UNoDasI(]

poLa, 1uallilsaAl] Jes) Of 40) soney (o/d) ¢ 1se)Alaleg

LEI

IBME] OEPES 972G @|gel




DO'S’ <= soney D/ wumod '00's > NG Q0T <=
QOCE > g OQ0'Z <= sSohEM O/E AME '0O°E > NG 00°L <= S0REY. D/E S49RIH

SONEY 2/8

@dmy ooty > g Q08 <= SOREY /A uRRun
00°L > soney O/8 pay BI0N
SUOIENIED iS00S

138

1971 19 ~ Gel Bol = .00 18’0 § 380) 3dd0-0ED
ELL el ) 8L 98°0 98'0 p 3500 3ddg-0ED
98°1 581 6¥71 6L £6°0 £6°0 £ 1507 1ddp-0ED
202 202 291 291 o't 0L | 2 1500 3ddpo-0gd | %02
ize i2e 91 92°L 1o 0L°L I 3500 “1ddg-0gD
O BETL 6E'L L It 69°0 69°0 PUET-DED
EFe EVE b6 L ¥6 L Ze’l 2L ULBN-DED
A 3] 6E'L BE'L L8°0 180 § 1s0) "3ddQ-0£])
98’1 98 L 6P L 6¥'L £60 £6°0 ¥ 1507 1ddp-0gd
102 oz | 9l 19'L B R Lol £ 150) 1ddD-DED
gLz Qe L /¥ vl /80 60°L 2 150) Wdg-0ED | %Sl
8EZ BEZ 067 1 06 L 6L°1L 6L°L L 3507 ddp-0gD
0971 09°L g2l 821 080 080 PUET-DED
29°¢ z97? oLz 60'Z LE'L LEL WIION-DED
281 281 9r'l 9L 1610 1505 10d0-0£9
SE'L G561 95°1 A i 860 150) 7ddg-0£D
oLz 0Lz ELT® 89'L SO'L 150)  1dd0-0gD
ge'¢e 822 281 ey /7 | vl 11503 3ddp-0£) 92 L
62 8¥'2 661 661 vl L3507 3dd0-0£D
9.1 97°1 bl ¥l 88°0 PUET-0ED
FL2 ELZ 612 612 LETL ULON-OED
88l 8L 051 05| _ ¥E0 150) 1ddQ-0£D
| t02 102 L9l La'L '/ L0'L 1s0)  ddo-0eD
L2 Lz €471 gL 1 7/ /A B0k 150) 1ddQ-0£2
SE'E vE'e BE'L i CA 3500 ddp-0g) | %0L
.~ 958% 95¢ 50°Z S0’z a& Tz 1503 1ddp-0£)
88l 88 L B! L&' 1 ¥6'0 | PUET-DED
2872 L8z 9z'7 S2'Z L'l { UWLON-0ED
el /IUeA OOE | 2211 Ued 002 | ©oil/Wed O00E | 23iL/4eg 002 | 9241/14ed ODE | #2il/ed 002 | SisAlEUY sey
G/es 001 _, By/1yeq o8 B31/UEE 08 | aueunseay| 1uneos|(q

polad UsunseAl] dea) Of 10) SoREd (0/8) 1500 /iljauag

SEl

[eMe] oepes /2'G ®|qel




139

lw_rua _ia

po's > g 00k <= SOAEH /8 .n_EE .bq_wu ng

‘soney O/ ‘enig u.n..ﬂ > ang Q__._.f.r %= u&_u_wm

o/8 Hoed

OO'E <= soney O/H HERD
o0t > sopey /8 Py 1210

suonE(najed 9INgS

gmﬂ@\i
.mm.

09°L 091 mL. 8zl 08D 080 § 38b)  dd0-020
ei’l ZLl W/ o tEL 980 98°0 P 1569 14d0-02)
AT 5871 gl [ \ Bt €60 €60 £ S0y ddo-022 |
'z 0 gt 7/ Ik o'l R 2 180) dd0-02d | %02
: . 921 /B8Pl 01l oLl L 1sop 3ddg-02D |
[ ] 601 S 80k /o 69°0 89'0 PUE-020
e O \mtm A Ve L €6t 2 /D)) tEl (Al ] WHON-0ZD.
ZLL A\ N i gE D (b /480 980 § 150 3ddp-02)
581 (Fg _° ) 8¥L By /&R0 £6'0 1500 "1ddg-0£3
G671 66l L 37 /09 6571 T ooi | o0t ¢ 150D ddp-02) .
91’2 ate. - V/ELH EL'L 80t o 8071 3 ysop 3ddo-0gd | 9%SlL
£ S€2 N~ (CBRAV 681 TN e S [ 380y ddp-020
9%§°L 551 AN mw;\\ s FEL Be (/L
092 652 —— B0 ) ) -80E 1EL
08l 6L R 7 /vl 160 B |
€61 261 SETE o\ = // k5 N 160
802 e 00 & a9t /) 50'l.
92'¢ §22 Le'L eh /| ¥l £l %2l
9%’z 9w 861 BT (/] FEL A" _ \%u .HEE,H_.
69°L 69°L 9E°L S5 L /%80 560 PUET-02D
1z 02 812 e (@F 9EL WIoN-(2)
S8'L 581 6t L 'l N wma /7 €60 3503 ddp-0z)
66 L 86l 6571 B5'L =S W A/ ol ¥ 150) dd0-020
v €12 ZL1 VE T AR AV ]! g 1500 1000-0¢0 .
2ET LEZ 98°L S8l TS A Z 1s0p ddp-02) | %0l
€52 a5z £0°2 20 g2’ | (SiEA 1 1805 ddg-0gd
6.1 A vl T EpL 160 06D PUET-0ED
BLE BLZ vz £2¢ & 0F'L ULON-023
57177088 00 | 9911/ea Q02 | 9e1/14ed O0E | 991L/iued 002 Bail/fen ODE | 9941L/3ed 002 sishjeuy ajey
ByAueE 001 B3/14e8 08 B/meg 05 WAL SBAU] JuNoos|g
polisq  juelnsaAl] 126) (2 40j soney (J/8) 1s0D/lRued |emME] oepes ge'S @qel

6El




140

- o/8 umosg n__n__m? i e me_.n#u{m .5_“_.5@ ooy = ang u.um <= _wnzu___ u:i 1useln

susEIE)  e2N0S

ng\wﬁi soney o/8 eNg ‘002 > 0 00l <+ Sohey J/@ HPEM '00'L > SONEY O/ P9Y I0N
Zl

[ > e, . .
85°1 Y F D) N 080 08B0 G 1505 1040510
69°L L A VA 98'0 S80 ¥ 1s0) ddo-510
£8°L T 10 7 9L £6°0 260 £ 1805 ddp-SiD
. BE'L 09°L ! 1t 001 Z 1900 1ddo-Si0 | %02
=ETy il AL )~ 0L 601 L 1503 ddp-§13 ]
175 ZEL a0l 901 |, 190 190 _PUBT-G1]
= /REE/ ) 2671 Wb (Ch /gl ozl UON-G 1D
6914\ SN LEL 9g’L /980 580 § 1s0) “dp-51D
SO E // /) -8vl St'L = Jeg6e < 760 ¥ 150 ddp513
a8l O (//B5L 1571 [T} ©e0 £ 1507 0d0-510
zL'e TR 0Lt 20 SO /o200 2 1s0) WeO-S1) | %S
22 N 284/ ) ag'l st |(( /AL 1 1505 ddpg-5i)
gyl =02 \.é\ Lo BE— 920 AT SN PUEG1D
952 a0z 7/ SR 1E7L ez 1/ T~ WION-G 1
9.1 el /AN 060 680 | S 100 7ddp-§L)
681 . O WISV ) 160 96°0 | b 190D 005D
€02 G971 LN ¥0'L €071 77| € %03 ddo-510
1272 641 I [/ _ERE 2L /m\«Eu Wdp-510 | w2t
v 561 ¥6'L (|5 //Fet A L 3503 ddp-5io
09°1 621 Be'L (&80 180 RUETG LY
992 3 Ele N =9t v _ SE'L ULHON-G 1D
[EA 'L Syl S E60 /L) 260 § 1507 16dQ-513
6L 50 951 0L <~  BE0 ¥ 1505 Wddp-§iD
60°2 6971 891 g0l | 80l g 1s0) ddp-51)
9z'2 el 291 L1 E1N Z 150y Wdp-51D | 0L
iv'e 00e 66°L P R FA I 3s0) Wdg-513
89°1 9EL SEL 980 580 PUET-G [ ]
€EL2 LE2 6L2 0v'L 8E'1 ULON-510
O0E | @2i1/3489 Q02 | 22il/3yeq DOE | 2e41/4ed DOZ | 8911/148g DOE | 2341/14eq 002 sishjeuy 218y
By/Ueg 001 By/1ed 08 3/34ed 05 B SN wnoss|c

POliS] USUNS3AU| Jea) G| o) sonEd (D/d) 150)/1jousy [BME] OBPES 62°G aiqel

orl




141

52.3 Sadao Tawai NPV Results

Tables 5.30 to 5.33 give the results of the Sadao Tawai net present value
analysis. The Sadao Tawai NPV result tables mirror the results of the B/C ratio
tables. Like the B/C ratio results, the Sadao Tawai NPV’s were the greatest at the
forty-year investment length and the lowest at the fifteen year investment length.

In the best case investment scenario, the imvestor would not have to buy land
or pay an opportunity cost and could sell his neem flowers and wood at the 100
Baht/Kg — 300 baht/tree price combination level. Depending on whether the discount
rate is 10%, 12%, 15%, ot 20%; the maximum NPV that the investor could possibly
attain is 196,863.02, 160,403.55, 122.633.35or 84.365.25 baht respectively.

The worst case scenario for “normal” investment type is that the investor
could only invest for 15 years and could only sell his neem flowers and wood at the
50 Baht/Kg -200 baht/tree price combination level. In such a scenario the maximum
NPV that the investor might possibly realize, is 31,484.66, 25,872.46, 122,633.35 or
84,365.25 baht depending on whether the investor’s MAR was 10%, 12%, 15%, or
20% respectively.
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5.2.4 Sadao Tawai Optimum Investment Lengths

Tables 5.34 to 5.40 summarize the results of the Sadao Tawai NPV tables in
the same way as the Sadao Thai Optimum Investment tables did. The tables
overwhelmingly point out that the optimum Sadao Tawai investment length for every
investment type and price combination is forty years. All viable investment scenarios
had the highest net present values at the forty-year investment length.

These tables also show that at the 80 and 100 Baht/Kg neem flower price level
all of the different investment scenarios were viable. At the 50 Baht/Kg price level, a
more moderate pattern is expressed with all normal investments, and investments
including the 1,000 and 2,000 baht opportunity cost being viable. However,
investments including the 50,000 baht land purchase were not viable at this price
level, nor were investments that included the 5,000 baht opportunity cost.
Investments that included the 3,000 baht opportunity cost were viable at every
discount rate except for 20%, while investments including the 4,000 baht opportunity

cost were only viable at the 10% discount rate.
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Table 5.34 Optimal Investment Periods at Varying Discount Rates for Normal
Sadao Tawai Investments
. 50 Baht/K 80 Baht/Kg 100 Baht/Kg
D';‘:t’:"t 200 o0 200 300 200 300
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
12% 46 Year 40 Year 40 Year 40 Year 40 Year 40 Year
15% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
20% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
Source: Caleulations
Table 5.35 Optimal Investment Periods at Varying Discount Rates for Sadao
Tawai Investments Including Land Purchase
. 50 Baht/K 80 Bah¥/K 100 Baht/K
Discount 200 gr 200 gsoo 200 300
Rate Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 0 Year Q Year 40 Year 40 Year 40 Year 46 Year
12% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
15% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
20% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
Source: Calculations
Table 5.36 Optimal Investment Periods at Varying Discount Rates for Sadao
Tawai Investments Including 1,000 Baht Opportunity Cost
Discount §0 Baht/Kg 80 Baht/Kg 100 Baht/Kg
Rate 200 300 200 300 200 300
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
12% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
15% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
20% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year

Source: Calculations

Table 5.37 Optimal Investment Periods at Varying Discount Rates for Sadao

Tawai Investments

Inciuding 2,060 Baht Opportunity Cost

Discount 50 Baht/Kg 80 Baht/Kg 100 Baht/Kg
Rate 200 300 200 300 200 300
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
12% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
15% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
20% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year

Source: Calculations
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Table 5.38 Optimal Investment Periods at Varying Discount Rates for Sadao
Tawai Investments Including 3,000 Baht Opportunity Cost
50 Baht/K 80 Baht/Kg 100 Baht/K
Di;‘;‘::"t 200 500 200 300 200 300
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
12% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
15% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
20% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
Source; Calculations
Table 5.39 Optimal Ihvestment Periods at Varying Discount Rates for Sadao
Tawal Investments Including 4,000 Baht Opportunity Cost ‘
- 50 Baht/Kq 80 Baht/Kg 100 Baht/K
D';‘:t’:"t 200 300 200 300 200 %00
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 40 Year 40 Year 40 Year 40 Year 40 Year 40 Year
12% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
15% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
20% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
Source: Calculations
Table 5.40 Optimal Investment Periods at Varying Discount Rates for Sadao
Tawai Investments Including 5,000 Baht Opportunity Cost
Discount 50 Baht/Kg 80 Baht/Kg 100 Baht/Kg
Rate 200 300 200 300 200 300
Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree Baht/Tree
10% 0 Year 0 Year 40 Year 40 Year 40 Year A0 Year
12% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
15% 0 Year 0 Year 40 Year 40 Year 40 Year 40 Year
20% 0 Year Q Year 40 Year 40 Year 40 Year 40 Year

Source: Calculations
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5.2.5 Sadao Tawai Sensitivity Analysis Results
Only one external sensitivity analysis was conducted for the Sadao Tawai
investments, which was the inclusion of a 10% inflation hedge. The complete results
of this sensitivity analysis are provided in Appendix G. The following details the

trends observed from the Sadao Tawai sensitivity analysis.

5251 Sadao Tawai IRR and NPV Sensitivity to the Inclusion of a 10%
Inflation Hedge
The Sadao Tawai IRR’s were found to be more sensitive to the inclusion of
the 10% inflation hedge than were the Sadao Thai IRR’s. Figures 5.25 through 5.28
graphically present the Sadao Tawai IRR sensitivity results. Investment length did
not significantly effect IRR sensitivity. However, the neem flower price level did
influence the degree of IRR sensitivity to the inflation hedge. Investment scenarios
with flower price levels set at 50 Baht/Kg saw a 6.554 to 6.739 percent IRR decrease
with the inclusion of the inflation hedge. Investment scenarios that had flower prices
set at 80 Baht/Kg saw a 8.87 to 8.89 percent décrease, while investment scenarios that
had flower prices set at 100 Baht/Kg saw a 10.772 to a 10.778 percentage point
decrease in IRR value.
The Sadao Tawai NPV sensitivity results are depicted in figures 5.29 through
5.32. These results mimicked those of the Sadac Thai NPV sensitivity results, in
regards to the inclusion of the 10% inflation hedge, by showing the same two major
trends. First, investments with longer lengths were more IRR sensitive than the same
investments with shorter lengths. Second, The rate of sensitivity only differed
between the different investment lengths and was not influenced by the various
flower-wood price combinations. For normal investments (discounted at 10%), the
NPV difference between investments that did not include the inflation hedge and
those that did was 10,779.43 Baht for 40 year investments, 10,361.06 Baht for 30 year
investments, 9,275.93 Baht for 20 year investments, and 8,215.16 for 15 year

investments.
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5.2.5.2 Overall Sadao Tawai Investmernt Viability Sensitivity
The overall viability of the Sadao Tawai investment scenarios for both the
standard analysis and for the analysis including the 10% inflation hedge are presented
in Table 5.41. The standard analysis saw an overall viability of 85.7% or 144 viable
scenarios out of 168 total scenarios. Showing only minor sensitivity to the inclusion
of the 10% inflation hedge, the number of viable Sadao Tawai scenarios found after
running the external sensitivity analysis dropped by 8 to 136 viable scenarios

translating into an overall viability of 81.0 percent.

Table 5.41 Number of Viable Sadao Tawai Investments Scenarios

External Sensitivity Analysis’
Standard
Investment Type _ 10% Inflation Hedge
#S"f Viable | o wioble # of Viable % Viable
cenarios Scenarios
Norm 24 100.0% 24 ' 100.0%
Land Purchase 16 66.7% 16 66.7%
Opportunity Cost #1 24 100.0% 24 100.0%
Opportunity Cost #2 24 100.0% 22 91L.7%
Opportunity Cost #3 22 91.7% 18 75.0%
Opportunity Cost #4 18 75.0% 16 66.7%
Opportunity Cost #5 16 66.7% 16 66.7%
Total 144 85.7% 136 81.0%

Source: Calculations
Note: 1) Total number of scenarios per investment type = 24
2) Total number of scenarios = 168
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5.3 Investment Comparisons

The following comparisons of the investment potential between the Sadao
Thai and the Sadao Tawai investments is conducted in a straight forward manner by
comparing their IRR’s, B/C Ratio’s, and NPV’s. Each investment’s IRR’s, B/C
Ratio’s, and NPV’s are only compared with its counterpart for the same investment
length.

A difficulty does arise, however, in comparing the two investment types.
Because the Sadao Thai investment type is composed of three wood price
combinations while the Sadao Tawai is only composed of two wood price
combinations, a direct comparison cannot be drawn. As a result, the following

analysis will focus more on the seed and flower, price levels.

5.3.1 IRR Comparison Results

It is clear from Figures 5.33 to 5.36 that the Sadao Tawai IRR’s clearly
dominate those of the Sadao Thai investments at every seed and flower, price level.
In fact, there is at least a 50 percent difference between the highest seed and flower
price levels at every investment length. For example, for the 40 year investment
period the Sadao Tawai’s 100 Baht/Kg — 300 Baht/Tree price combination registered
an IRR of 95.440% while the Sadao Thai’s IRR at the 15 Baht/Kg — 10,000 Baht/m’
was only 40.593%.
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5.3.2 B/C Ratio Comparison Results .

Figures 5.37 through 5.40 show that when the B/C ratio is discounted at 10%
the Sadao Thai investments out perform the Sadao Tawai investments. Nevertheless,
when the B/C ratio is discounted at 20%, the results are much closer and neither
investment type surpasses the other in each time period. Please see Figures 5.41
through 5.44.

These results conflict with both the IRR results and the following NPV results.
The reason for this being is that the slopes of the Sadao Thai and Sadao Tawai B/C
ratio curves are very different (Figure 5.45). The Sadao Thai B/C ratio curves show
rather steep slopes, while the Sadao Tawai curves are rather shallow. Due to this, the
Sadao Thai investments show higher B/C ratios at lower discount rates, but at higher
discount rates the Sadao Thai B/C ratios drop off below 1 while the Sadao Tawai
investments show viable B/C ratios out over the 75% discount rate.

Because the slopes of each of these two investment types differ widely, the
B/C ratio cannot be used in this case to determine which of these mutually exclusive
investments should be chosen. However, as is shown by Figure 5.46, the slopes of
the Sadao Thai and Sadao Tawai NPV curves are much more in line with each other.
Therefore, the NPV results can be used to properly determine which of these two

mutually exclusive projects has the greatest financial potential and should be chosen.
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B/C Ratio Curves: 40 Year Investment Period
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Figure 5.45 Sadao Thai & Sadao Tawai B/C Ratio Curves - 40 Year Investment Period

NPV Curves: 40 Year Investment Periods
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Figure 5.46 Sadao Thai & Sadao Tawai NPV Curves - 40 Year Investment Period
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5.3.3 NPV Comparison Results

Figures 5.47 through 5.50 graphically show the Sadao Thai and Sadao Tawai
net present value (NPV) comparisons. The comparison analysis found that for 40 and
30 year long investments the Sadao Tawai investment type showed a higher NPV
flower price level. However, for 20 and 15 year long investments, the Sadao Thai
investments having the 5 Baht/Kg — 10,000 Baht/m®, 10 Baht/Kg — 10,000 Baht/m’,
and 15 Baht/Kg — 10,000 Baht/m’ price combinations bested the Sadao Tawai
investments at the comparable flower price levels.

Assuming that an investment’s net present value is the best predictor of its
financial potential, the Sadao Tawai investment scenarios show the greatest overall

financial potential of the two investment types.
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