CHAPTER IV OPTIMUM FARM PLANS
Given the gross income of each crop, expenditure per
.farm family and other resource constraints, the study
determines the optimum value for the objective function (the
Present Net Value of total gross income of 20 years rlanning
horizon}. Results of the optimum of each_groﬁp of farmers are

presented, follqwed by discussion of sensitivity analyses.
IV.1l Initial Optimal Plan (1OP)

In order to provide a clear picture of the model
formulation, Table 10 shows the simplified structgre of Multi-
period Linear Programming Model. |

To maximize the net present valué.of the family
income, the simplex process_gives the top priority to the most
profitable activity to enter the solution. The size of
activity is restricted by the resource constraints given its
unit uses of resources.

For multi-period model, the maximum net present,
value of family income arises from the same algorithm. It can
solve for the best plan for. a whole period amoeng
competitiveness of all activities with the oplimum for any
one year ‘dgpcnding on the optimum in other years, the

availability of resources and the family consumption needs.
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The  serial runs of the Multi—period Linear
Programming Model for 18 groups of farmers show the following
solutions; In general.‘the dominaht cfop sﬁggested by the
model is lychee as mono-crop for all groups (Table 11) even
though the productivity of lychee ié lower than the acceptable
yield.  The acceptable yield of lychee is 600 Lo 700
kg/rai/year {Souco and Menini, 1989) and the average yield in
Chiang Mai province is 630 kg/rai/year in crop year 1987,/1988
( Deomampo and Jantakad, 1990) while in this model, the highest
productivity of lychee was about 503 kg/rai/year when the tree
reachéd 20 years old. |

Table 11. Production plans for the first five years (rai)

Rice Lychee
Group 7 ' :
No year year '
1 2 3 4 1 2 3 4 5

2 - - - - 2.00 - - - -

3 - - - - 3.00 - - - -

4 - = - - 4,00 2 = Y2 -

5 1.60 0,37 0.37. - 2.16 2.47 - 0.37 -

6 - - - B 3.35 2.65 - - -

7 - - - - 3.57 3.43 - - -

8 - - - - 3.87 4.03 0.10 - -

9 - - - - 3.33 2.54 2.39 0.74 -
10 - - - - 4,98 2,73 2.29 - -
11 - - - _0.57 3.47T 2.563 2.39 2.04 Q.57
13 - - - - 5,94 3.15 3.91 - -
14 - - - - 7.42 5.19 1.39 - -
16 - = - - 9.57 6.43 ~ - -
17 - - - - 7.16 3.97 3.00 2.82 0.05
18 - - - - 11.34 6.33 0.33 - -
19 - - - - 7.12 3.86 5.14 2.88 -
20 = =/~ - - 9.29 5.07 4.63 1.01 -
22 - - - - 6.71 3.95 6.32 4.79 0.23
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lApart from this, the price of.lychee used in this model 1is
below the 1986-1988 average farm gate price of 41.00 baht/kg
as reported by.Agricultural Economic Statistic of Thailand
(Deomampo and Jantakad, 1990).

Groups 5 and 11 (8 farms) should grow rice. These
groups include riée in their plans since their wage labor
incomé are low , less than 20,000 baht/year during the first
five years (Tablé 12), which limits the capability of farmers
in lychee investment and rice is more profitable‘than other
crops in this situation. The& also have to manage'theif wage
income at the same time for consumption needs aﬁd investment
of lychee during fhat time in order to optimize their net
present value of income (NPVI) for the whele planning horizen.
The I0P is made upon the assumption that the farmers are
willing to be émployed during off-season as demanded.

"These farm plans are quite different from the
pfesent situation that only 20 farmers or 30.30 percent of
total farmers grow lychee. However, this figure indicates
that farmers have good response in adoption of lychee since

this crop has just been introduced to them.
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Table 12. Wage income for each group for
the first five years.

Income {(baht)

Group .
No year
1 2 3 4 5
2 25164 25174 25738 29395 29395
3 40788 39902 40748 40889 41017
4 30144 28963 30091 30278 39953
5 19196 17020 16897 19404 19005
6 29467 26400 30120 . 31037 31304
7 23340 22681 24360 255605 28192
8 21960 259566 29563 27073 27453
9 21606 21820 20142 20880 20400
10 23460 20495 21660 22040 21825
11 18679 19678 17047 15449 17320
13 22693 21904 25680 25691 28382
14 27476 31927 31405 328017 33758
16 44963 33344 30662 21020 21729
17 22931 21520 20726 22994 19494
18 39804 31522 32554 43183 44056
19 27714 22600 31341 29008 39580
20 35519 28823 26693 26045 27689
22 28033 22976 30656 26479 27131
Actually, the farmers adopted coffee under

supervision of various agencies when the'price was rather high
(at. 80 baht/keg). In the optimal plans , coffee is not
included because of its low price and yield (in the past four
years, its price declined from 75.00 baht/kg to 42.00
baht/kg}. According to Op de Laak {1986}, the reasonable and
possible but not.the potential yield of coffee, should be
around 100 kg/rai. In the study area, the highest yield was

only 62.50 kg/rai when the tree reached seven years old.
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Like coffee, the production of tea in this area is
very low. The maximum yield reached only 320 kg/rai of fresh
leaves in year nine while TA-HASDP {1988) stated that with the
low input, the vield of tea could be 600 kg fresh leaves/rai
after year five. According ﬁo Maneewong of Cha Siam Tea
Estate (personal communication, 1991), the price of tea
increased quite slowly during the las£ 10 years with 4.00
baht/kg in 1981 to 7.00 baht/kg at present time. With thé
prevailing priCé of 'r;ce and corﬁ (5.00 baht/kg and 2.50
baht/kg), both rice and dorn are not attractive enough to be
included in the plans for all farmers except those in groups
5 and 11 should grow rice as mentioned earlier.

‘The farmers ih all groups should start to. grow
lychee in the fir;t year and each group has its own planting
schedule. Thé planting schedules are made depending on the
availability of fund each year. The méximum time that the
farmers can spread Lheir planting is five years (groups 11 and
2213} . Groups 2, 3 and 4 can devote:their land for lychee in
the first year since they have enough money left fr0m wage
income after deducted by expenditure cost and because of their
farms are very small,

In these optimal plans, the WQge_income plays a
critical role in generating income before and after lychee can
be harvested; It can be seen that farmers have no need to
borrow credit from the bank for farm inv?stment and family

expenditure. Most of them can gain more than 40 percent of
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their total income from wage income.

It is too lengthy to present the yearly activities
in detail for each group of farmers. Table 13 shows only the
SUmmary bf total incone, family expénditure) and total net
present vaiue of income occurring in 20 years of each group.

Wage income for farmers who have less than ten rai
is higher than income from the farm, but in the othgr groups,
farm income is higher than wage income excepl group l1. ‘This_
is due to the amount of family labor available and relations

to farm size which varies from farm to other farm.

Table [3. Total net present value of incoue, nominal income, expenditure, and eash money &l the end of plans.

Group HPVI [ ncoae (baht) Cash money Lahor

No  (baht} ' ' -Bxpenditure  ab the end of hired

Yage labor Fars Total {baht) planning {baht] (baht)
(8} {b)

¢ 305231 10534 632040 (B6.61) 97747 (13.39) 729767 548088 (75,10} 181699 (M.%0) -
34509 12123 727380 (83.22) 146680 {16.78) 874060 623202 {71.30) 250858 (28.70) -

& 5TMl L2034 752040 (79.37) 195517 {20.63) 947SET  GSGBGE (69,32} 290651 (30.68) -

S 418509 23T 674220 (74,62} 229260 (26.38) 903480 662230 (73.30} 241250 (26.70) -

6 16733 00K 600720 (R8.12} 28EM43 (31.B8) BB1863 595015 (67.57) 285048 {12.43) - -
T 409286 9673 BBO3B0 (64.03) 326016 (35.97) 906396 639372 (70.54) 267024 {29.46) RN 1]
8§ 439825 10165 609900 (62.28) 369456 (37.72) 979356 739350 (75.49) 240008 (24,51) 3
384581 82N 496440 (55.64) 395756 (44.36) 892195 584190 {65.48) 308006 (34.52) 2 1200
100 33402 6106 366360 (44.85) 450522 (55.15) 16882 432092 {60.24) 324790 (39.76) @1 520
1388928 8119 490740 (51.28) 466207 (48,72} 957037 482190 (50.38) 474847 (49.62) 25 1500
13482027 8O0 534660 (47.93) 580799 (52.07) 1115459 618302 (55.43) 497157 (44.57) 83 490
[4 958808 1095 611700 (48.81) 641642 {51.19) 1853342 851700 (67.95) 401642 (32.05) 108 6480
£6 S6603T 9189  SSLIM0 (42.37) 749904 {57.63) 1301244 888708 (68.30) 412536 {3170} 46 270
1T 528720 9527 571620 (43.93) 720654 (56.07) 130121 595482 (45.76) 705792 (56,24} 145 8700
18 635789 9919 535140 (41.50) 839055 (58.50) 1434135 1009883 {10.46) 424512 (29.80} 148 8880
18 618356 10167 609420 {42.62) 820484 (57.38) 1420904 839296 (58.70) 530608 (41,30) 98 5880
20 591816 . 8301 498060 {35.85) 891177 (64.15) 1389231 865825 (62.32) 523412 (37.68) 135  8L00
22 BB9sS1 8175 490500 {34.65) 924998 (65.35) 1415488 770942 (54.46) 644556 (45.54) 126 7560

Note ! Values in perentheses are percentage of total income
Columns (8 ) and ( b } are nusber of mandays
NPVE = net present value of income
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The farmers in all groups spend more than 50
prercent of theirlincome in conéumption except farmers who have
17 rai (onlyr45.76 percent), =o at the end of the planning
horizon all farmers still have money left or saving. Since
the model already incorporates expenditure equation, the
farmers will spend at the level of basic needs when farmers
have no income.

The group'of farmefs who have land more-than‘six rai
need to hire labor dufing the peak season for the first and
second years bec;use of the lack of labor for land préparation
and planting lychee and/or rice. This opens another wage
e#rning opportunity for.smaller'farmers in the viilage.

Iv.2 Sensitivity Analysis

The purpose of sensitivity is to determine the.
alternative plans when economic environmenlt and other
conditions change. Furthermér&,‘it provi&és insight role or
-significance of economic and . environmen'.if-- factors. iy
addition, it can verify validity of the model. This arical vate
covers various'.changes in crop priées, wage rate, credil.

interest rate, discounted factor of net present wvalue of

income, labor demand, and allocation of: land for rice

consumption.
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IV.2.1 Changes in the price of rice
Three levels of rice prices (5150, 6.00 and 6.50
baht/kg) were used to determine the alternative plans. These
changes bring about the changes in expenditure equation since
rice is one important component in food needs included in the
estimation of expenditufe equation. The rgsult of expendliture

equations estimated can be written as follows

Table 14, Estimation of expenditure equation at

rice prices 5.50, 6.00 and 6.50

baht/kg
Price level - . 2 Significant
(baht/kg) Constant FS ADEQ) INC R level
5.50 296.21 39.10 3222.41 0.1892 0.7550 1 percent
6.00 296.21 39.10 3282.63 0.1770 0.7459 1 percent
6.50 296.21 39.10 3342.86 0.1649 0.7366 1 percent

When price increases from 5.00 baht/kg to 5.50
"baht/kg, only the farmers in groups 5, 9 and 11 should grow
rice (Table 15), but the others remain the same as in the 10P
solution. Farmérs in these groups include rice in their plans
since rice become more attractive for them than other crops
even though they grow only in small part of their land in year
three (1,06 rai). Farmers in groups b and 11 slightly change
their cropping pattgrn by increasing rice cultivated area
(replacing lychee area). Until the price resaches 6.50 baht,

no additional group grows rice. At this price level, they
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slightly change their cropping pattern where lychee is still
the dominant crop‘in the long term.
Table 15. The summary effects of changes in

price of rice on cropping patterns of
groups 5, 9 and 11 -

Maximum rai planted

Group

No. Rice Corn Coffee Tea Lychee
Group 5

I0P v - - - 5.00
price = 5,50 baht/kg v - - - .5.00
price = 6.00 baht/kg v v - - 5.00 -
price = 6.50 baht/kg \% - - - 5.00
Group 9 ' ;

IO0P : - - - - 9.00
price = 5.50 baht/kg v - - - 9.00
price = 6.00 baht/kg v - - - 9.00
price = 6.50 baht/kg v - - - 9.00
Group 11

‘0P v - - - 11.00
price = 5.50 baht/kg v - - - 11.00
price = 6.00 baht/kg v - - - 11.00
price = 6.50 baht/kg v - - - 11.00

Note : v = farmers grow this crop
original price = 5.00 baht/kg

These changes also bring slight increases in NPVI
for those groups while the others still remain the same as in
the IOP. The maximum increase in NPVI is only 1.33 percent
from IOP (group $) at price level 6.50 baht/kg when they can
increase their farm income and wﬁge income which means that
they re—allocafe labor utilization between farm activities and

wage labor earning activities (Table 16).
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Table 16. The summary effects of changes in
price of rice on NPVI, farm and wage
income, expenditure and cash money

. of groups 5, 9 and 11 (baht)

Group No ' NFVI Farm Wage  Expenditure Cash

: income income Money
Group 5 {415509) (229260) (674220) (662230) {341250)
price = 5,50 baht/kg  4165b4 229312 674220 546487 357045
price = 6.00 baht/kg 418534 230524 674460 534237 370747
price = 6.50 baht/kg 418986 233736 674700 585236 323200
Group 9 - . (384591) (395756) (496440) (584190) {308006)
price = 5.50 baht/kg 386480 395447 4965860 572675 . 319034
price = 6.00 baht/kg - 388102 496800 496800 569923 323081
price = 6,60 baht/kg 387923 497280 497280 563851 344446 -
Group 11 (386928) (466297) (490740) (482190) (474847)
price = 5.50 baht/kg 386928 466297 490740 468156 488881
price = 6.00 baht/kg 386928 466297 490740 459664 497373
price = 6.50 baht/kg 389047 473545 491820 459664 505701

Note : Values in parentheses are Initial Optimal Plan (IOP)
original price = 5.00 baht/kg

Most of the groups reduce their expenditure even if
the ﬁrice of rice increased. It can be explained that . the
price increases only cause increase in basic need expenses
which is smaller than the decrease in other expendiiures which
is determined by the coefficient of income (INC) in the
expenditure equation. The change in cash money at the end of
the plan is d;fficult to be determined because it depends on
how far the-expenditure decreased, but most of them increésé

their cash money.
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IVv.2.2 Changes in the price of corn
The effects of increasing the price of corn at three
levels (3.00, 3.50 ahd 4.00 baht/kg) are presented as follows.
When the price of corn increases to 3.00 baht/kg, groups 5,
9 and 11 or 12 farmers (18.18 percent) should add corn into
their farm activities besides lychee (Table 17)
Table 17. The summary effects of changes in

price of corn on cropping patterns
of groups 5, 9 and 11 '

Maximum rai planted

Group

No. Rice Corn Coffee Tea Lychee
Group 5

IOP v - - - 5.00
price = 3.00 baht/kg - v - - 5.00
price = 3.50 baht/kg - v - - 5.00
price = 4.00 baht/kg - v - - 5.00
Group 9 .

i0P ' - - - - 9.00
price = 3.00 baht/kg - v - - 9.00
price = 3.50 baht/kg - v - - 9.00
price = 4.00 baht/kg - v - - 9.00
Group 11

I10P v - - - 11.00
price = 3.00 baht/kg - v - - 1i.00
price = 3.50 baht/kg - v - - 11.00
price = 4.00 baht/kg - v - - 11.00

Note: original price = 2.50 baht/kg

Corn becomes attractive for these farmers since it
.is more profitable than rice when the farmers are capital
constraint in lychee investment during the first five years of
plan. The remaining groups have the same cropping pattern as

in the IOP. Land allocated for lychee is not so different

58




with the I0P for those groups. . Further increase in price up
to 4.00 baht/kg, the price effect on land allocation is just
the same as when then corn price is 3.00 baht/kg.

As a consequence of land re-allocation or changing
cropping patterns, the farmers in those 3 groups are expected
to raise their NPVI, However, the increase is negligible
{Table 18)}. The highest percentage of increase in NPVI can be

reached at 0.38 percent by group 11 when the price of corn'is
| 4.00 baht/kg. This is resulted by a slightlincrease in farm
incéme which is partly offset by a decrease in wage income,
Table 18. The summary effects of changes in
price of corn on NPVI, farm and wage

income, expenditure and cash money of
groups 5, 9 and 11 (baht)

Group No NPVI Farm Wage Expenditure Cash

income income money
Group 5 ' (415509} (229260) (674220) (662230} (241250)
price = 3.00 baht/kg 415786 229939 674040 677259 226720
price = 3.50 baht/kg 416338 231004 673920 677479 227445
‘price = 4,00 baht/kg 416761 231896 673800 680051 225645
Group 9 (384591) (395756. (496440) {584190) (308006)
price = 3.00 baht/kg 384602 396100 496140 597797 294443
- price = 3.50 baht/kg 384759 396494 496080 613587 278988
price = 4.00 baht/kg 385390 396495 494640 6292563 264723
Group il (386928) (466297) (490740) (482190) (474847)
price = 3.00 baht/kg 386973 481255 490740 597425 373570
price = 3.50 baht/kg 387517 499659 489120 615175 374604
price = 4.00 baht/kg 388404 5021656 488340 628254 3622561

Note: Values in parentheses are Initial Optimal Plan (IOP)
original price = 2.50 baht/kg
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As a result of increase in total income for these
groups, they also spend more money for expenditure and reduce
their cash money at the eﬁd of the plans, especially group 11
which change significantly both in the increase in
expenditure and the decrease in cash money (more than 20

percent).

IV.2.3 Changeg in the price of tea

Invthis study, only price changes were uéed in_thé
analysis sinée average yield 1is relatively more stable than
average price, Increasing tea price from 7 to 8, 9 and 10
baht/kg do not alter the selution in the IOP. In other words
tea is not profitable until price is 10 baht/kg.  Based on
the trend of increasing tea price, there is low probability
that the price of tea will reach 10'bah£/kg at the presenth
time. The solution with this price is proﬁided to show fhe
threshold of price that tea can be ihcluded in the plan.

When the price increases to 11 baht/kg, 3 groups of
farmers (11, 19 and‘22) should grow tea beside lychee in their
farm plans (Table 19). They re-allocate land from iychee in
the IOP to . grow tea. Among these groups, grﬁup 11 should
also grow rice, so they have three crops in their plans (ride,

lychee and tea).
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Table 19. Summary effects of change in price of
tea on cropping pattern of groups 11,

19 and 22
Maximum rai planted

Group
No. Rice Corn Coffee Tea " Lychee
Group 11
0P v i 1> - - 11.00
price = 11.00 baht/kg v - - 2.10 . 8.90
Group 19 .
I0P ' .- - - - 19.00
price = 11.00 baht/kg - > .- 2.89 16.11
Group 22 .
I0p . - - - = 22.00
price = 11.00 baht/kg - - - 6.20 15.80

Note: original price = 7.00 baht/kg

With the tea price 1i.00 baht/kg, the highesi
increase in NPVI is 0.22 percent for group 11 (TableIZO).
These groups increase their expenditure and decrease cash
money at the end of plag.. Group 11 could be noted that they'
increase expenditure and decrease cash money aroﬁnd 16.44
and 16,30 percent. This outcome ghows that the total income
increases subgtantially enough to raise farmer’'s spending on

consumption and it means that farmer can gain better living

condition.
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Table 20, The summary effects of change in
price of tea on NPVI, farm and wage
income, expenditure and cash money of
groups 11, 19 and 22 (baht)

Group No L ‘ NPVI Farm . Wage Expenditure Cash

income  income money
Group 11 © (386928) (466297) (490740) {482190) (474847)
price= 11.00 baht/kg -387785 475340 483120 - 561484 396976
Group 19 ‘ . {618356) (B20484) (609420) (839296)  (590608)
price= 11,00 baht/kg 619274 839666 599760 = 862839 . BT6587
Group 22 {589651) (9249988) (490500) (770942) {644556)
price= 11.00 baht/kg 590517 955788 472440 . 837554 590674 |

Note: Values in parentheses are Initial Optimal Plan (IOP)
original price = 7.00 baht/kg

Iv.2.4 ‘Chahges in the price of coffee

Coffee is one of.the most imbortant crops in the

study area (about 52 out of 66 farmers grow it)._but does nof]

appear in the IOP for all groups since its relatively price

and yield are quite low' in the study area. In ﬁhié

éehsitivity anélysis, like £ea, only changes in price of
coffee in the IOP are presented.

Increasing coffee prices from 42.00 baht/kg to 45.0¢

and 50.00 baht/kg make the optimum solutions for all groups tg

remain the same as in the IOP solution in which coffee was not

included in their plans. After price increasing to 55.00-
baht/kg, some groﬁps such as gfoups 11, 17, 19 and 22 start to
grow coffee beside lychee (Table 21). Additional price 5.00

baht/kg or when the price becomes 60.00 baht, all farmers turn
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totally from lychee to coffee. Coffee then replaces all
lychee area. Only groups 5 and 11 should grow rice beside
coffee.

Table 21. Summary effects of changes in price
of coffee on cropping pattern of all

groups ’

Maximum rai planted
Group
No. : Rice Corn Coffee Tea Lychee

Group 2 ,

I0P ' - - - - 2.00
price = 60.00 baht/kg - - 2.00 - -
Group
I0P _ - - - - 3.00
price = 60.00 baht/kg - - 3.00 - -
Group

IoP ‘ - - - - 4,00
price = §0.00 baht/kg -~ - 4,00 - . -
Group

I0P ’ v - - - 5.00
price = 60.00 baht/kg v - 5.00 - -
Group . ' \

0P ' - - - - 6.00
price = 60.00 baht/kg - - 6.00 ~ -
Group ‘ ' 1 ‘ :
IOP - - : - - 7.00
price = 60.00 baht/kg - - 7.00 - -
Group .

Iop - - - - 8.00
price = 60.00 baht/kg - - 8.00 - ‘ -
Group 9 ' '
op
price
Group 10
I0P - - - - 10.00
price = 60.00 baht/kg - - 10.00 - -
Group 11

Iop v - - - 11.00
price = 55.00 baht/kg v - 1.80 - 9,20
price = 60.00 baht/kg -~ - 11.00 - -
Group 13

Iop - - - - 13.00
price = 60.00 baht/kg - - 13.00 - -

i

[2M]

H

) . 1 > - 9000
60.00 baht/kg - - 9.00 - -

63




Table 21. Continued

Maximum rai planted

Group

No. Rice Corn Coffee Tea

Lychee

Group 14
IoP o -
price = 60,00 baht/kg - - 14.00 -
Group 16

10P - ¥ - _ .
price = 60.00 baht/kg - D 16.00 ~
Group 17 ;

I0P : - - -
price = 556.00 baht/kg ~ - 3.30 -
price 60.00 baht/kg - - 17.00 -
Group 18 ‘ '

IOP - - -
price = 60.00 baht/kg - - 18.00 -
-Group 19

Iop - - - _
price = 55,00 baht/kg - - 2.90 -
price = 60.00 baht/kg - - 19.00 -
Group 20 :
10P - - -

price = 60.00 baht/kg -~ - 20.00 -
Group 22 ‘
Iop ‘ - ' - -
price = 55.00 baht/kg v - 5,60 -
price = 60.00 baht/kg - - 22.00 -

I

LI ||

o Do o

non

14.00

16.00

17.00
13.70

18.00

19.00
16.10

20.00

22.00
16.40

Note: original price = 42.00 baht/kg

The farmers who change their cropping patterns can

hardly improve their NPVI. The highest increment of. NPVI are

0.39 and 4.16 percent (group 22) when the prices are 55.00 and

60.00 baht/kg, fespectively {Table 22).

Farm income is improved for all farmers.

The 7.59

percent maximum increment and 1.57 percent minimum increment

are found in groups 17 and 19 respectively at price level of

55.00 baht/kg. When the price is 60,00 baht, the maximum and

minimum increments of farm income become 13,81
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percent in groups 18 and 10,

respectively.

‘Most of them

switch their labor from wage labor activity to fa;m activities

which causes the reduction in wage income.

00 baht/kg

Table 22. . The summary effects of changes in
price of coffee on NPVI, farm and
wage income, expenditure and cash
money of selected groups (baht)
Group No NPVI Farm Wage Expenditure Cash
income income money
Group 6 : (416733} (281143) {(600720) (595915) (285948)
price= 60.00 baht/kg 421722 305436 585900 604197 287139
Group 7 .(409286) (326016) (580380) (639372) (267024}
price= 60.00 baht/kg 415142 364694 563460 654398 273756
Group 10 (334402) (4505622) (366366)' (492092) (324790}
price= 60.00 baht/kg 343030 473863 344580 517248 301195
Group 11 (386928) (466297) (4950740) (482190) (474847)
. price= 55,00 baht/kg 388289 484667 484020 601829 366858
price= 60.00 baht/kg 399693 496853 463020 660538 299335
Group 17 | (528720) (729654) (571620) (595482) (705792)
price= 55.00 baht/kg 529721 785052 562920 676342 - 691630
price= 60.00 baht/kg 543867 . 826069 533460 724618 664911
Group 18 ~ (635759) (839055)  (595140) (1009683) (424512)
price= 60.00 baht/kg 651080 954954 577200 1042689 489465
Group 19 - (618356) (820484) (609420) (839296) (590608)
price= 55.00 baht/kg 619655 833380 600660 874763 559304
price= 60.00 baht/kg 638077 866779 5656620 930612 501787
Group 22 (589651) (924998) (490500) (770942) (644556}
price= 55.00 baht/kg 6591972 954805 473820 960030 468585
price= 60, 614208 980421 440040 -+ 1002360 ° 418101

Note: Values in parentheses are Initial Optimal Plan (ICP)

original price = 42.00 baht/kg

The further effects of increasing price of coffee

are increasing expenditure and reducing cash money at the end
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of the plané. Groups 6 and 7 increase both expenditure apd
cash money. | |

.Groups il and 22 increase expenditure and reduce
cash money significantly whiéh are more than 20 percent when
the price is 55.00 baht/kg and more than 30 percent when the

price is 60.00 baht/kg.

IV.2.5 Changes in price of lychee

From initial cptimal sélution, it is clear that lychee is
the most important crop in farm plans. .In this sensitivity
analysis, increasing its price from 10.00 baht/kg to.12.50 and
15.00 baht/kg are used to explore the impact on IOP. After
running this sensitivity analysis, it igs found that only four
groups (5.‘6, 7.and 16} change their cropping pattern by
increasing number of rai at the first year of l&chee
investment. Besides, when the price of lychee is 15.00
baht/kg, all farmers grow only lychee in their plans.

NPVI for all groups increase insignificantly'_at
price level of 12.50 baht/kg, ranging from 3.08 (group 2) to
16.97 percent-(group 22) from the IOP (Table 23). | When price
reaches 15 baht/kg, those farmeré who have laﬁd more than 8
rai can improve their NPVI significantly (more than 20.00

percent).
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The summary effects of changes in

Table 23.

price of lychee on NPFVI, farm and

wage income, expenditure and cash

money of all groups (baht)
Group No NPVI Farm Wage Expenditure Cash

income income money

Group 2 (355291) ( 97747) (632040) (5438088) '(181699)
price= 12.50 baht/kg 366231 125872 632040 577812 180100
price= 15.00 baht/kg 377172 153977 632040 596057 189960
Group 3 (445739) {146680) (727380) (623202) (250858)
price= 12.50 baht/kg 462150 188868 727380 652066 248182
price= 15.00 baht/kg 478561 231136 727380 687932 256584
Group 4 f (457241) (195517) (752040) (656866) (290691)
price= 12.50 baht/kg 479123 251767 752040 725860 277947
price= 15.00 baht/kg = 501003 308018 752040 759852 300206
Group 5 (415509) (229260} (674220) (662230) {241250)
price= 12.50 baht/kg 440578 295087 - 674460 T35749. 233768
price= 15,00 baht/kg 466380 3656837 673680 751386 288131
Group 6 ' (416733) (281143) (600720) (595915) {285948)
price= 12.50 baht/kg 4480156 3722795 598140 705111 265304
price= 15.00 baht/kg 480836 456651 598140 - 747713 307078
Group 7 _(4092@6) (326016) (680380) (639372) (267024}
price= 12.50 baht/kg = 445438 442235 578640 756512 264363
price= 15.00 baht/kg 482651 533980 578640 770594 342026
Group 8 {439825) (369456) (609900} (739350) (240006)
price='12.50 baht/kg 480748 476866 509840 854163 232643
price= 15.00 baht/kg 521728 584277 609840 875813 318304
Group 9 {384591) (395756) (496440) (584190) (308006)
price= 12.50 baht/kg 427668 510623 496440 700816 306047
price= 15.00 baht/kg 470848 626470 496440 744985 377625
Group 10 (334402) (450522) (366360) (492092) (324790)
price= 12.50 baht/kg 384321 582671 366360 607947 310904
price= 15.00 baht/kg 434334 714405 366360 640995 439590
Group 11 {386928) (466297) {490740) (482190) (474847)
price= 12.50 baht/kg 437220 601958 490740 623940 468638
price= 15.00 baht/kg 488013 741758 490740 684361 547117
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Table 23. Continued

Group No NPV .Farm Wage Expenditure Cash
income income . money
Group 13 . {482027) (580799) (534660) (618302) (497157)
price= 12.50 baht/kg 545981 751212 534660 791496 494076
price= 15.00 baht/kg 610134 920711 534660 841689 613442
Group 14 {558808) (641642) (611700) (851700) (401642)
price= 12.50 baht/kg 630149 8335609 611700 984148 459801
price= 15.00 baht/kg 702296 1022173 611700 1030421 602132
Group 16 (566037) (749%904) {551340} (888708} (412536)
price= 12.50 baht/kg 649611 982423 547380 1043361 486442
price= 15.00 baht/kg 735570 1204508 547490 1163201 588687
Group 17 (528720) (729654) (571620) (595482) (705792)
price= 12,50 baht/kg 609826 954765 571620 716699 809686
price= 15,00 baht/kg 690939 . 1171421 571620 841337 901524
Group 18 (635759) (839055) (595140) (1009683) (424512)
price= 12.50 baht/kg 729536 1084582 594840 1176291 503131
price= 15,00 baht/kg 823507 1329329 594840 1297874 666295
Group 19 _ (618356) (820484) (609420) (839296) (590608)
price= 12,50 baht/kg 707722 1059582 609420 534454 734548
price= 15.00 baht/kg 798122 1307420 609420 1250392 864648
Group 20 (591816) (891177) {498060) k865825) (523412)
price= 12,50 baht/kg 689968 1150986 498060 964331 684655
price= 15,00 baht/kg 788120 1410736 498060 1112292 796444
Group 22 (589651) (924998) (490500) (770942) (644556)
price= 12.50 baht/kg 689759 1195164 1490500 928071 . 757593
price= 788779 1469214 1062414 896400

15.00 baht/kg

490500

Note: Values in parentheses are Initial Optimal Plan (IOP)
original price = 10.00 baht/kg

Increment farm ipcome.is significant for all groups,
around 30.00 percent when the price is 12.50 baht/kg and
around 60.00 percent when the pfice is 15.00 baht/kg. The

farmers who change the cropping pattern will earn less from
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their wage income since they need to allocate more labor to
support their farm activities. |

As a result of ihcreasing income when the price
reaches 12.50 baht/kg, most of the farmers tend to spend more
ana thus their cash money reduces at the end of the plans. It
can be explained that'they use income incremeﬂt for other
items beside the basic needs since expenditure 1is also
determinéd by income. When the price becomes 15.00 baht/kg,
most of the farmers not only increase their expenditure but
also increase their cash money at?the end of the plan, _The

increases in expenditure and cash money are significant.

IV.2.6 Changes in wage rate

Twé levels of ﬁége rate (65.00 and‘ 70.00
baht/manday) which ére higher thaﬁ the actual level (60,00
bahf?manday) are used to obsefve the changes in the iOP. An
increase in the wage rate allows farmers in most of groups to
invest in lychee earlier than usu#l. The changes in re-~
scheduling are obvious since the farmers in most grbups
planted lychee in)all theif land in the first two years.
Furthermore, the farmers j11.éfoups 5 and 11 can afford to
replace lychee for rice. I | . |

All farmeré can raise their NPVI slightly, ranging
from 3.96 to 7.49 percent when the wage rate is 65,00
- baht/manday. The NPVI rises between 7.84 and 14.98 percent

when the wagg‘réte is.70.00 baht/manday (Table 24). This is
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due mainly to an increase in wage income,

expected to increase only slightly since some more

trees can bear fruit a few years earlier.

present value of income increases.

Consequently,

The farm income is

1y¢hee

the

Table 24. The summary effects of changes in
wage rate on NPVI, farm and wage
income, expenditure and cash money
of all groups (baht}
Group No NPVI Farm Wage Expenditure Cash
incone income : money
Group 2 (355291)' ( 97747) (632040) (548088) (181699)
wage=65.00 baht/manday 381908 97747 684710 593218 189236
wage=70.00 baht/manday 408525 97747 737380 63473 200387
Group 3 (445739) (146680) . (727380) © (623202) (250858)
wage=65.00 baht/manday 478398 1468681 787995 667563 267113
wage=70.00 baht/manday 511056 146681 848610 699605 295686
Group 4 (457241) (195517) (752040) (656866) (290891)
wage=65.00 baht/manday 489364 195517 © 814710 704130 306084
wage=70,00 baht/manday 521486 195517 877380 756145 317749
Group 5 (415509) (229260) (674220) (662230) (2412560)
wage=65,00 baht/manday' 444632 234076 728820 704982 258914
wage=70,00 baht/manday 472336 240066 785960 744217 281809
Group 6 (416733) ‘(281143) (600720) (595915) (285948)
wage=65.00 baht/manday 443001 281143 650780 613076 318847
wage=T70.00 baht/manday 469268 281143 700840 646121 335862
Group 7 (409286) (326016) (580380) (639372) (267024)
wage=65.00 baht/manday 433587 326016 628745 644264 310497
wage=70.00 baht/manday 457887 326016 677110 685901 317225
Group 8 (439825) (369456) (609%00) (739350) (240006)
wage=65.50 baht/manday 463365 369861 660595 746544 283912
wage=70.00 baht/manday 490835 369861 711410 799657 281614
Group 9 (384591) (395756) (496440) (584190) (308008)
wage=65,00 baht/manday 406152 405291 535145 611684 3287562
wage=70.00 baht/manday 426194 408886 574980 642386 341480
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Table 24. Continued
Group No NPV Farm Wage Expenditure Cash
income income money

Group 10 - {334402) (450522) (366360) (492092) (324790)
wage=65.00 baht/manday 348992 451352 396565 511372 336545
wage=70.00 baht/manday 363290 452410 426580 533792 345198
Group 11 : (386928) (466297) (490740) (482190) (474847)
wage=65,00 baht/manday 407382 478077 528580 5021563 504504
wage=70.00 baht/manday 426372 485211 566930 535792 516349
Group 13 (482027) (580799) (534660) (618302) {497157)
wage=65,00 baht/manday 504943 582811 578500 653647 507664
wage=70.00 baht/manday 527628 584438 662300 682698 524040
Group 14 (558808) (641642) (611700) (851700) (401642)
wage=65,00 baht/manday 586116 . 643981 661830 BT79876 425935
wage=70.00 baht/manday 613150 545875 711900 929272 428503
Group 16 (566037) (749904) (551340) (888708) (412536)
wage=65.00 baht/manday 590522 749804 597285 900795 446394
wage=70.00 baht/manday 615006 749904 643230 937750 455384
Group 17 {628720) (729654) (571620) (595482) (705792)
wage=65.00 baht/manday 551339 744398 617370 - 644882 716886
wage=70,00 baht/manday 573487 74759? 658980 667835 738742
Group 18 , (635759) (839055) (595140) (1009683) (424512)
wage=65,00 baht/manday 663295 840572 644085 1050188 434469
wage=70.00 baht/manday 690594 840572 693630 1065188 469014
Group 19 - | (618356) (820484) (609420) (839296) (590608)
wage=65.00 baht/manday 646360 826770 658255 890112 594913
wage=70.00 baht/manday 673808 828346 708260 827608 608998
Group 20 (591816) (891177) (498060) (865825) (523412)
wage=65,00 baht/manday 615393 - 899825 536835 892593 544067
wage=70,00 baht/manday 638206 900357 577850 905279 572928
Group 22 (689651) (924998) (490500)  (770942) (644556)
wage=65.00 baht/manday 613040 931383 529620 307408 653595
wage=70,00 baht/manday 635952 935278 569240 666814

837704

Note: Values in parentheses are Initial Optimal Plan (I0P)
60,00 baht/manday

original wage rate =

4
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The NPVI 6f the farmers in groups 2, 3 and 4 are
raised solely by the increases of wage rate since in the IOP
he farmers in these groups plgnt lychee in all of their land
in the first year.

Followingl increasing in total income, the
expenditure and cash money also riSe, but not significantly.
The increase varies from farmer to farmer, it can be noted
that the higheét is 8,23 and 15.81'percent for expenditure,
and 11.50 and 18.80 percent for cash money when wage rate

equals 55.00 baht and 50.00 baht/manday, respectively,

Iv.2.7 Changes in credit interest rate
Even though credit interest rate reduces from 14.50
percent tx>.12 percent/year, ali farmers do not take this
credit facility. This can happen since the farmers have
enough saving .to suppert their lychee investment and
expenditure, while wage income contributes quite enough to

total income..

IV.2.8 Changes in discounted rate
In the initial optimal plan, this study uses
discounted factor at 8.00 percent/year. To know the effect of
the change of this factor, three levels of discounted factof
were used in this study ; 9.00 , 10.00 and 11.00 percent/year.
Increasing discounted factor to 9.00 and 10.00 percent do not

change cropping pattern for all groups. After increasing to
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11.00 percent, it was found that only two groups (8 and 14)
change their cropping pattern by reducing the area for
planting lychee in‘the first'year after that increasing the
area in the second and the third years.

The direct imﬁact of increasing this discounted
factor}for all groups is the reduction in NPVIV but farm and
wage income, expenditure and cash money at the end of plans
do not chaﬁge‘as long as they do not change the cropping
pattern. After increasing to 11.00 percent, NPVI reduces
significantly, ranging from 20;07 to 25.33 percent (Table 25).

Table 25. Summary effects of changes discounted factors on HPVI
of all groups (baht)

odel
Group No discounted factor :
Iop 9.00 percent 10,00 percent 11.00 percent

Group 2 . : '
HPVI 355281 329737 (-7.19} 308977 (-13.60) 276733 (-22.11)
Group 3

VI 445739 416274 (-6.61) 330260 (-12.45) 346962 {-22.16)
Group §
NPVI 457241 423716 (-7.33) 393853 {-13.85) 361813 (-21.98)
Group § )
NPVI 415509 382608 (-7.92) 353386 {-14.95) J27850 (-21.17)
Group 6
NPVI 416733 385327 (-1.54) 357929 (-14,16}) 333075 (-20.87)
Group T~ ‘
NPVI 409286 376076 (-8.11) 346894 (-15.24] 321038 {-21.56}
Group § :
WPVI 439826 403732 (-8.20) 372888 (-15.21) 343900 (-21.81}¢
Group 9 ' .
NPVI 384591 350068 {-8.74) 321428 (-16.42) 295219 {-23.24)
Group 10 -
NPVI 334402 303108 {-9.36) 275973 (-17.47) 252138 (-24.60)
Group 11 ‘
NEVI 386928 350053 (-9.53) J18408 (-17.70) 230386 (-24.95)
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Table 25. Continued

Yodel

Graup Ho _ discounted factor ! .

EOP 9,00 percent 10.00 percent 11.00 percent
Group 13 ; ‘
NPVL £82027 440080 {-8.70} - 403311 {-16.33) 370813 (-23.0M)
Group 14
NPYI 558808 512359 (-8.31) 471359 {-15.60} 435696 {-22.03)%
Group 16 \ ' AN
NRVL - 566037  SI7748 (-8.53) 476685 {-15.96) 138696 (-22.50)
Group 17 ‘ '
HPYI 528720 477441 (-9.60) £33841 (-17.95) 394819 (-25.33)
Group 18 ‘
NPVI 535759 582749 {-B.34) 536050 (-15.68) 19579¢ (-22.01)
Group 1§ . ‘
NPYI 518356 564475 (-8.,71) 517317 (-16.34) 475399 (-23.19]
Group 20
HeV] 591816 539371 (-8.86) 493365 (-16.64) 453077 (-23.44)
Group 22
NPVI 589651 535655 {-9.16) 489145 (-17.04) HT8ET (-24.05}

Note: Values in parentheses are Initial Optiugl Plan {100}
original wage rate = 60,00 baht/manday
¥ change cropping pattern

Groups 8 and 14, who change cropping pattern, farm
income reduces but wage income increases slightly. Their
expenditure decreases by 4.63 and 4.77 percent but cash money

increases by 10.44 and 12.71 percent, respectively .

IV.Z.Q Changes in labor wage demand
In reality not all labor left from farm activities
can be absorbed by the CSTE and RTP or other opportunities;‘
In this study, ﬁhe sensitivit& analysis with decreasing labor
demand for all groups of farmers is used to examine this

impact on the farm plan.
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The job opportunity to each individual is not equal.
However, it 1is impossible to identify +the individual
opportunity and determine optimal plan for each group,

besides, it is not the purpose of the study to investigate

optimal plans for individuals. Therefore, equal opportunity
is applied across all groups of farmers. This reflects in
wage labor coefficients. The wage labor coefficient is

increased from 1.00 to 1.25, 1.67, 2.50 and 5.00 {four levels)
for all groups which means tﬁ;t the labor surplus from farm
activities can get  the job. will be decreased from 100.00
percent to 80,00, 60.00, 40.00 and 20.00 percent of the
initial level, respectively.

Tabie 26 shéﬁs that.ride becomes important for some
groups {9, 10, 17, 20 and 22) when the labor demand decreases
to 80.00 percent. -

Further reductions to 60.00 and 40 percent suggest
all groups to grow rice. The reduction of labor demand.
automatically reduces the farmers' income which limits their
capital availability ih coffee and lychee investment. Then,
rice is more profitable than aﬂy other c¢rops in this

condition.
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Table 26. Summary effeétsqof decreasing in labor demand to
80.00, 60.00 and 40.00 percent on ;:ropping
patterns (all groups) -

Maximum rai plant,ed‘

Group . :

No. ' Rice Corn Coffee Tea Lychee
Group 2 -

I0P - - - - 2.00
labor demand = 80 % - - - - 2.00
labor demand = 60 % v - - < 2.00
labor demand = 40 % v - - - 2.00.
Group 3 ) -

I0P - - - - 3.00
labor demand = 80 % - - - ' - 3.00
labor demand = 60 % v - - .- 3.00
labor demand = 40 % v - - - 3.00
Group 4 )

Iop - - : - ‘ - 4.00
labor demand = 80 % - - - - 4,00
labor demand. = 60 % v - - - 4.00
labor demand = 40 % v - - - 4.00
Group 5

I0pP v - - - 5.00
labor demand = 80 % - - - - 5.00
labor demand = 60 % v - - - 5.00
labor demand = 40-% infeasible

Group 6 '

I0P - - - - 6.00
labor demand = 80 % - - - - 6.00
labor demand = 60 % v - - - 6.00
labor demand = 40 % v - 1.33 - 4.867
Group 7

I0P - - - - 7.00
labor demand = 80 % - - - - 7.00
labor demand = 60 % v - - - 7.00
labor demand = 40 % v - 2.05 - 4.95
Group 8 _
0P : - - - - - 8.00
labor demand = 80 % - - - - 8.00
labor demand = 60 % v - - - 8.00
labor demand = 40 % v - 0.11 - 7.89
Group 9

0P ' - - - - 9.00
labor demand = 80 % v - - — 9.00
labor demand = 60 % v - S - 9.00
labor demand = 40 % s - 4,59 - 4.41
Group 10 '

i0p -~ - - - 10.00
labor demand = 80 % \% - - - 1G.00
labor demand = 60 % v - - 0.94 - 9.06
labor demand = 40 % v - 2.47 - 7.53
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Table 26. Continued

Maximum rai planted
Group '
No: Rice Corn Coffee Tea Lychee
Group 11 _
i0p , Ly - - - . 11.00
labor demand = 80 % A% - - - 11.00
labor demand = 60 % v - - - 11,00
labor demand = 40 % v - 5.37 - 5.63
Group 13 '
I0p ‘ - - - - 13.00
labor demand = 80 % - - - - 13.00
labor demand = 60 % v ~ - - " 13.00
labor demand = 40 % v - 1,19 - 11.81
Group 14 _ -
IoP . - - - - 14.00
labor demand = 80 % - - - - 14.00
labor demand = 60 % v - - - 14.00
labor demand = 40 % v € ) - 14.00 __
Group 16
I0P : - - - - 16.00
labor demand = 80 % - -~ - - 16.00
labor demand = 60 % v - - - 16.00
labor demand = 40 % v - “1.37 - 14,63
Group 17 _
I0P : - - - - 17.00
labor demand = 80 % . v - - ' - 17.00
labor demand = 60 % v - - - . 17.00
labor demand = 40 % v - 1.36 - 15.64 -
Group 18 , ,
I0P - - - - - 18,00
labor demand = 80 % - - - - 18.00
labor demand = 60 % v - - - 18.00
labor demand = 40 % v - 1.50 - 16.50
Group 19 y
I0P - - - . 19.00
labor demand = 80 % - - - - 19.00
labor demand = 60 % v - - - "19,00
labor demand = 40 % v - 1.20 - 17.80
Group 20
10p - - - - 20.00
labor demand = 80 % v - - - 20.00
labor demand = 60 % v - - - 20.00
labor demand = 40 % v - 5.565 - i4.45
Group 22 _
IopP - - - - 22.00
labor demand = 80 % v - - - 22.00
labor demand = 60 % v - - - 22.00
labor demand = 40 % v - 8.68 - 13.32
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Coffee should be included in farm plan in_most the
Broups who have lands more than five rai when labor demand
decrease to 40.00 percent even though in small area since
coffee can generate income earlier than lychee to compensate
reduction of income from wage labor. The farmers in group 5
is in an infeasible conditions when labor demand reduces to
40.00 percent since the wage income is quite low to afford
basic needs at the first and the second years even though they
Erow rice in all their land. :

They plant coffee in years 1, 2 and 8. Lychee ig
still included in the farm'plan as.a dominant crop , but they
adjust cropping pattern by ré—scheduling their lychee
planting. When labor demand drops to 20.00 percent, all
groups are in infeasible condition. This result highlights-
the important role of wage 1ncome in supportlng the hlghland
permanent systems,

The NPVI reduces significantly (more than 20,00
percent) as labor demand decreases to 60. 00 and 40.00 percent
(Table 27)., The farm income also reduces step by step
according to the decrease in labor demand since the farmers
change their cropping patterns to satlsfy all constraints. To
all farmers both expendlture and cash money at the end of the
Plan also reduce as a result of the reduction of total income.
Again, the more decrease.in labor demand (or reduction in

labor to work), the more reduction in both items for all

Eroups.
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The summary effects of changes in

Table 27,
abor demand on NPVI, farm and wage
income, expenditure and cash money of
all groups (baht) )

Group No NPVI Farm Wage  Expenditure Cash

income  income o money
Group 2 . (355291) ¢ 97747) (632040) (548088) (181699)
labor demand= 60 % 227148 97824 378480 413691 62613
labor demand= 40 % 154843 73858 254220 277576 50500
Group 3 (445739) (146680) (727380) (623202) (250858)
labor demand= 60 % 288507 140679 435600 467774 108505
labor demand= 4¢ % 210595 135688 290940 343568 83060
Group 4 (457241) (195517) (752040) (656866) (290691 )
labor demend= g0 % 302594 185552 450300 444732 201120
labor demand= 40 % 205826 139184 645852 351913 891651
Group 5 ‘ (415509}‘ {229260) (674220) (662230) (241250)
labor demand= 60 % 244827 154947 408480 424453 138974
labor demand= 40 % i n f e a ¢ i b 1 e
Group 6 ' (416733) (281143) (600720) (595915) (285948)
labor demand= 6o % 288820 276624_ 359940 434234 202330
labor demand= 40 % 203934 211868 242400 397436 56832
Group 7 N (409286) (326016) (580380) (639372) (267024)
labor demand= 60 % 284890 305837 348840 446912 207765
labor demand= 40' % 195458 213354 236100 371299 78155
Group 8 (439825) (369456) (609900) (739350) {240006)
labor demand= 60 % 307577 339867 3674980 505160 206287
labor demand= 40 % 209408 243409 250980 409160 85229
Group 9 (384591) (395756) (496440) (584190) (308006)
labor demand= 60 % 259829 309751 305040 379399 . 235392
labor demand= 40 % 167043 204119 614791 359548 46831
Group 10 - _ (334402) (450522) (366360) (492092) (324790)
labor demand= go % 244494 385371 226140 402301 209210
labor demand= 40_% 178927 295560 152580 389962 58178
Group 11 (386928) (466297) (490740) '(482190) (474847)
labor demand= 60 % 267441 368562 303600 423861 248301
labor demand= 40 %

175580 246000 194940 326615 114325
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'labor'demand=

Table 27. Continued

Group No NPVI Farm Wage Expendituré Cash

income  income money
Group 13 (482027) (580799) (534660) (618302) {497157)
labor demand= 60 % 355289 529393 325680 537475 317598

labor demand= 40 % 264852 427946 221520 527736 21730
Group 14 _ (558808) (641642) (611700}  (851700) (401642)
labor demand= 60 % 415368 600494 371340 668316 303518
labor demand= 40 % 307817 488330 253860 547558 194632
Group 16 ‘ (5666037) (749904) (551340) {888708) (412536)
labor demand= 60 % 426300 680320 396780 730998 346102
labor demand= 40 % 327369 567591 227940 563502 232029
Group 17 (528720) (729654) (571626) (6595482) (705792)
labor demand= 60 % 395598 655968 352200 509377 498791
labor demand= 40 % 309545 568176 239700 465974 341902
~ Group 18 » (635759)  (839055) (595140) (1009683) (424512)
labor demand= 60 % 477222 . 755279 365220 801054 319445
labor demand= 40 % 360022 616435 249420 682249 183606
Group 19 . (618356) (820484) (609420) (839296) (590608)
labor demand= 60 % 457377 730528 374220 796767 307981
labor demand= 40 % 339405 572838 258180 602236 228782
- Group 20 (691816) (891177) (498060) (865825) (523412)
labor demand= 60 % 436978 751281 312120 714527 - 348874
labor demand= 40 % 310063 - 560909 213780 616944 157745
Group 22 (589651) (924998) (490500)  (770942) {644556)
. labor demand= 60 % 435470 780644 307800 708870 379594
40 % 316998 563778 - 209100 568641 204237

Note: Values in parentheses are Init
orlglnal labor demand=

ial Optimal Plan (IOR)

100,00 percent

With these Cropping plans (labor demand at 60.00 and

40,00 percent),

the farmers in most groups need to borrow

credit in the first few years since they have llmltlng fund

for lychee

1nvestment

However,
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the amount of credit

is




rather small. It ranges from about 180 to 8900 baht {(Table
28).
Table 28. Amount credit borrowed by

certain groups at labor demand
'60.00 and 40.00 rercent.

Group No. Amount of credit (baht) .
Group 6

labor demand = 40 % 1241.85
Group 7

labor demand = 60 % 1495.31
labor demand = 40 % 1995.81
Group 8 .
labor demand = 40 % 2328.00
Group 9 .

labor demand = 60 % 928.32
labor demand = 40 % 4338.,66
Group 10

labor demand = g % 2248, 4¢
labor demand = 40 % 5344.24
Group 11

labor demand = 60 % 1120.27
labor demand = 40 % 8893.24
Group 13 .

labor demand = ¢ % 1323.83
labor demand = 490 % 5105.70
Group 14

labor demand = 40 % - 7831.80
Group 18 =

labor demand = 40 % 184.69
labor demand = g0 % 5593, 28
Group 17

labor demand = 60 % 2788.53
labor demand = 40 % 4011.14
Group 18 - .
labor demand = 40 % - 7456.867
Group 19

labor demand = 60 % 2156.78
labor demand = 40 % 3029.57
Group 20

labor demand = 60 % 5375.75
labor demand = 40 % 7905.,41
Group 22 '
labor demand = g0 % 8043.21
‘labor demand = 40 % B846,95
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These results shbw that it is quite reasonable to
reduce labor demand to 60.00 and 40.00 Percent since.the two
of tea companies can only absorb 40.00 percent from nearby

villages,

Iv.2.10. Minimum allocation of land for rice
consumption

Rice is a dominant staple food in the study area.
Twenty three out of 66 farmers (34 85 percent) are engaged in
rlce.rTherefore, it is necessary to 1ncorporate minimum rlce.
land required for their consumption needs. Minimum rice land
could be derived by calculating rice consumption for each
group annually._ One adult equivalent needs 120.45 kg/year
(Srlboonchltta, 1988)-.

After serial runs for all groups, lychee is stil]l
the dominant crop, no other perennial crops-should be grown
(Table 29). They change cropping pattern by re- scheduling and
reducing area for lychee because they have to allocate their

land for rice.
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Table

29. The summary effects of allocating
minimum land for rice consumption on
cropping patterns (all groups)
Maximum rai planted

Group

No. Rice (rai} Corn Coffee Tea Lychee

Group 2

ICP - - - - 2.00

allocating land rice 2.00 - - - -

Group 3 :

iop - - - - 3.00

allocating land rice 2.50 - - - 0.50

Group 4

IOP - - - - 4.00

allocating land rice 3,00 - - - 1.00

Group 5 :

Iop . v - - - 5.00

allocating land rice  2.50 - - - 2.50

Group 6 '

I0P _ - - - - 6.00

allocating land rice 2.50 - - - 3.50

Group 7

0P - - ~ - 7.00

allocating land rice 2.00 - - - 5.00

Group 8

I0P ~ - - - 8.00

allocating land rice 2.50 - - - 5.50

Group 9

IOP . - ~ - - 9.00

allocating land rice 2.50 - - - 6.50

Group 10

Iop - - - - 10.00

allocating land rice 2.50 - - - 7.50

Group 11

ICP : , v -~ - - 11.00

allocating land rice 2.50 - - - 8.50

Group 13

Iop - - - - 13.00
. allocating land rice  3.00 - - - 10.00

Group 14

IOP ; - - - - 14.00

allocating land rice 3.00 - - - 11.00

Group 16

I0oP - - - - 16.00

allocating land rice 2.50 - - - 13.50
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Table 29, Continued

Maximum rai rlanted

Group
No. Rice (rai) Corn Coffee Tea Lychee
Group 17 :
Iop , : - 1 & - - 17.00
allocating land rice 2,50 - - - 14,50
Group 18 : ‘
Iop - - - - "18.00
allocating land rice 3.00 - - - 15.00
Group 19 .
I0pP - - - - - 19.00
allocating land rice 3.50 - - - 15.50
Group 20 - .
I0P - ~ - - - 20.00
allocating land rice’ 2,50 - - - 17.50
Group 22 _ , :
IopP - - - - 22.00
allocating land rice 3.50 = - - 18.50

The effect of including rice requirement into the
model does not show significant reduction in the NPVI. The

maximum reduction in NPVI can be found only at 5,94 Percent
(group 9) and the minimum is 2.56 rercent (group 17) from the
IOP (Table 30).,

However, farm income decreases drastically as farm

size gets very small. The maximum decrease jg 80.10 percent
for farmers in group 2, Farm income is g minor income for

them (only 13 percent of total income). Therefore, if farm

significantly the bPercentage of income.
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On the other han‘d; all farmers in this group éan
increase wage income by only 3.15 percent ‘(group 2) to 6.03
percent ( group 10) from the IOP. Thus total income

decreases,

Table 30. The summary effects of allocating
minimum land for consumption on NPVI,
farm and wage income, expenditure and
cash money of all groups (baht)

Group No NPVI Farm Wage Expenditure Cash

income JAncome money
Group 2 (355291) ( 97747) (632040) (548088) - (181699)
with land for rice 340109 19444 © 651960 515362 156042
Group 3 (445739) (146680) (727380) (623202)  (250858)
with land for rice 424093 39258 753840 563565 229533
Group 4 (457241) (195517) (752040) (656866)  (290691)
with land for rice 434469 78063 781920 591719 268264
Group 5 (415509) (229260) (674220) (662230)  (241250)
with land for rice 399286 143446 697080 624398 216128
Group 6 (416733) (281143) (600720) (595915)  (285948)
with land for rice 400041 190515 624120 538057 278578
Group 7 , (409286) (326016) (580380) (639372}  (267024)
with land for rice 396103 252917 509340 602254 250003
Group 8 - (439825) (369456) (609900) (739350)  (240008)
with land for rice 423699 277514 - 633900 681905 229509
Group 9 (384591) (395756) (496440) (684190)  (308006)
with land for rice 361742 322168  51i5760 549445 288483
Group 10 (334402) (450522) (366360) (492092)  (324790)
with land for rice 319722 366944 388440 464020 291364
Group 11 (386928) (466297) (490740) (482190)  (474847)
with land for rice 375791 404532 - 507540 473234 438838
Group 13 (482027) (580798) (534660) (618302)  (497157)
with land for rice 464615 482222 560880 601437 441665
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Table 30. Continued

Group No - NPVI Farm Wage Expenditure Cash
income income money
Group 14 - (558808) (641642) (611700} (851700) {401642)
with land for rice 540651 540512 638160 784016 394656
Group 16 (566037) (749904) (551340) (888708) {(412536)
with land for rice 548154 550649 576540 821063 406126
Group 17 ‘ (528720) (729654) (571620) (595482) {705792)
with land for rice 515189 6637156 591540 HRB486 666769
Groﬁp 18 (635759) (839055) (595140 (1009683) (424512)
with land for rice 614143 720540 625080 964291 381329
Group 19 (618356) (820484) '(609420) " {839296) {590608)
with land for rice 598785 712254 637980 816610 - 533624
Grbup 20 . (5918186) (891177) {498060) (865825) (523412)
with land for rice 573430 799100 520200 839192 480108
Group 22 (589651) (924998) (490500) (770942) {644556)

with land for rice 570967 825620 515700 . 742277 599043

Note: Values in parentheses are Initial Optimal Plan (10P)

The expenditure:and cash money at the end of the
plans decrease'as a result of decreasiﬁg total income. It can
be noted that decreasing both of these - variables are not
significant (less than _20.00 percent from the I0P). The
maximum is 10.04 percent for expenditure {(group 4) and 14.12
- percent for cash money at the end Qf plan (group 2).

— From the explanation above, farmer are Suggested to
buy rice fdr their consumption rather than allocating their
land for this staple food. Another factor to be considered

also is that if rice constraint is to be imposed, farmers need
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to put a certain area aside especially for rice, and repeated
mono—crépping rice tend to decrease yields every year even
though rice cultural practices by farmers do not cause serious
soil erosion (Worachai et al., 1989).

The summary of the sensitivity analyses discuésed

above is presented in Table 31.
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Table 31, The suanary of the sensitivity analyses

Sensitivity Crepping patterp Fara income

Rice {§ b/kg)

5.50, 6,00 & Group § also
6.50 b/kg includes rice

Wage income NPy Bxpenditure Cash roney

+ + - since only  most of
+ BNS but ~ thes +
other incone -

Corp (2,50 b/kg))

3.00, 3.50 3 Groups 5, § 1 I1 + - + t .
¢.00 b/kg grow corn total income + group 11 + $
' signif
Tea (7,00 b/kg) _ .
11,90 B/ky Groups 11,19 & 22 t - . $ -
grov tes beside lychee total income +
Coffee {42,00 b/kg)
55,00 b/kg Groups 11, 17, 19 t - + t -
b 22 grov coffee -
beside Iychee
60.00 b/kg  Coffee coapletely + - # " -
replaces lychee for Groups § and 7:
all groups, } -
Groups 11 and 22
+ 4
signif signif
Lychee {10.80 b/kg}
1500 bfkg Only lychee in their 1 - ¢ L t
plans. . signif signif signif signif

{Roze § rai

Vage rate (50,00 b/nanday)

65.00 & 70,00 Planting lychee

b/manday earlier {lgt 2 years)
Groups 5 and 1] replace
lychee for pice
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Table 31. Continued

Sengitivity Cropping pattern Fara incoae Vage income KPVI Bxpenditure Cash honey

Credit int. rate {14.50 %}
12.00 X Fot change, farmers do not take this credit facility

- Discounted factor [8.00 %)

11,00 % Growps 8 and 14 not change not chenge - $ +
reduce planting a3 long ag not change . sigaif { Groups § and 14)_
Iychee ares at cropping pattern direct
the 1st year impact

habor wage demand

80 % Groups 9, 10, 1T, The more decrease in labor demand, the more decrease

40 & 22 grov rice in fara incoae, wage income, expenditure and cash noney
60 % All groups grow -

rice gigaif
X nost of farmers

who have land more y -

than § rai include signif

coffee beside lychee.,

Faraers in group 5 can not afford their basic needs {low wage income}or infeasible

condition
60 and 40 % Credit becomes important for some groups in this situstion
30 % all farmers are infeasible condition,
Allocatian of land - + - - -
for rice consumption drastically
as fare size
get small

Kote : Values-in parentheses are original values in [OP
+ = incresses
- = decreases
signif= significantly
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