CHAPTER V
OPTIMAL FARM PLANNING

The purpose of optimal farm planning in this study is to
investigate hdw optimal on farming system should be if one is to
maximize long term profit or return under the prevsiling situation
in the LRA and how income can be raised from efficient use of farm
resources. The planning model is designed to include activities
and constraints existing in the LRA. Parameters or coefficients of
various constraints are the results of data (in Chepter I1II and
Iv). Sengitivity analysis would be employed to investigated the
impact of price changes and different conditions of resources on
the optimum farm plan.

The time horizon of the wmodel is 10 years because those
activities are predominantly annual crops and only one perennial
specy is a mango cultivar. The planning horizon will depend on
this perennial age, basically. According to the available data,
mango trees at 7 to 10 yvears of age are found to cost and vield at
a certain level, constantly. Onee the 15 years plan is examined
the soclution to cropping patterns and sizes is the same as in the
10 years plan, except the present value of total net income. Thus,
10 vears plan is used for planning and evaluation of alternatives
generated by sensitivity analyses.

The planning model is self perpetuating and its total period
performs on a yearly interval. Cash saving generated in a year is
transferred as capital to the following vear. Consumption is

designed to vary positively with the annual income level. Thus, a
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multi-period linear programming is employed in the planning and
GULP linear programming package is used.
The following sections are concerned with the activities and

-

constraints includéanin'the model .
5.1 The Objective Function

The planning model was designed to maximize the net present
value of the total nét income of the entire farm. This income was
derived from all farm activities income and off-farm income after
deducﬁing the total farm operating costs and hired labor cost.

The total net incomé would be discounted at 10% to a net
present value. This discount rate was based on the interest rate of
the government bond given to compensate for lsnd expropriation

under the land reform programme.

5.2 Activities

There were 2 total of 8 activities in the model. They were
crop activities, crop production asctivities, total production cost
activity, hired labor cost activities, wage lsbor activities,
total net income activity, consumption activity and cash

transferred asctivity.
5.2.1 Crop Activities

- Those major crops found in the Chom Thong LRA were assigned

as the activities in this plan. Soybean (SB), tobacco {TB), tomato
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(TH)>, mango (MG), soybean - mango (SBMG), tobacco - mango (TBMGj
and tomato - mango (TMMG) were 7 main farm activities suitable for
most of the area. Therefore, these activities were included in the
basic farm plan model. Once farmers preferred to grow only soybean
or mangc. At that time, it was necessary to drop tobacco and tomato
activities oot of the basic model. For more details, it was

discussed in section 5.8.
5.2.2 Crop Production Activities

There were four types of production activities :production
of soybean (PSB), production of tobacco (PTB), production of tomato
(PTM). and production of mango (PMG). The production of each crop
was derived ffom its yield times its activity area. This total crop

production times its price to equal the gross income of that crop.
5.2.3 Total Production Cost Activity (CST)

The total production cost which could be referred to as
"capital” arrived at by totaling all of the operating costs or
variable costs of all types of activities. The model also
considered the opportunity cost of this money so that every baht of
the budget from‘either cash saving transferred from the previous
year or froﬁ credit sources were charged at 11.5% and counted as

interest cost paid back within that year.
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9.2.4 Hired Labor Activities (HLi, HLz)

These activities were hired labor from cutside the farm in
the case that available farm labor was not enough to operate those
farm activities. These hired Jlabor activities were desgigned to fit
two seasons, i.e. pesk season (August-Uctober) (HLi) and non-peak
season (November-July) (HLz). The hired Ilabor demand of both
seasons times wage rate at 70 baht 8 day as the expenses of the

farm.
5.2.5 Wage Labor Activities (101, I02)
This activity equaled the amount of farm labor in manday for

off-farm work. It was also designed for two seasons. The number of

manday time wage rate became off-farm income.
5.2.6 Total Net Income Activity (IT)

This activity was the sum total of the positive, =zero and

negative values of all types of income earned.
5.2.7 Consumption and Expense Activity (C)

This activity represented a basic need consumption and
household expense which wvaried with the total net income. When the
net whole farm income was high then this activity wvalue also

increased.
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5.2.8 Cash Transfer Activity (CIR)

Cash savings was the surplus of the total net income after
expenses for household consumption and expenditure were deducted.
It was transferred as the budget for farming activities of the

following year.
5.3 Constraints

‘The objective function could be influenced by various types
of constraints especially all of the farm resources i.e. land,
1ab6r and capital. The following =sections are intended to
illustrate those important constraints and the reasons of

selection.
5.3.1 Land Constraint (A)

The land which was considered was only the land inside the
Chom Thong LRA where most of the areas were moderately suited for
annual crops but well suited for orchards. In this study, the
lconstraint of land referred to its size because the land holding
was quite small (i.e. 5 rai/household). That meant to maximize the

profit from farming activities, it had to do so within the 5 rai.
5.3.2 Labor Constraint (WF)

Similar to land constraint, labor constraint in the model

emphasized the available family labor to fully work on farm inside
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the LRA =and be able to earn income from off-farm activities as
well. Therefore, the figure indicating the labor constraint was
taken from the group 1 farmers, because they occupied only the land
inszide LRA and they could spend all their time on their farm areas.
Por these reasons, an average 2.96 persons of the working labor
from group 1 were selected. They included labor for both on farm
and off-farm activities.

Labor constraint was presénted in the form of availsble
lsbor in mandays .which would be called as “work force or farm
labor" in this chapter. These labor constraints coded as WF1 and
WF2 were the available labor in the peak and non - peak season,

respectively. They could be presented as follows :

U
11

W1 2.96 x 90 266.4C mandays

WEz

1

2.98 x 160

473.60 mandays

5.3.3 Capital Constraint (K)

Capital in this model specifically refers to the money used
in farm operation costs inside the LRA. Cash savings transferred
from the previous year was considered as the source of capital. But
once the cash savings reached zero or  became insufficient then
farmers were allowed to borrow money from a bank or other, sources

of capital to cover farm operating costis.
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5.3.4 Wage Labor Constraint (HWL)

The study result of Chapter III showed that throughout the
year, Chom Thong land reform farmers had opporfunities to work off-
farm, on the saversage, 116.19 mandayé/ household or 39.256
days/person. Therefore, in this model, the wage labor constraint
was allowed to work off-farm jobs in any or both seasons for not

more than 116.19 mandays/household/vear.
5.3.5 Yield, Workforce, Cash Cost Constraints

The average results of crops yields (Chapter IV) were used
ags coefficients in the model. However, more description of the
coefficients relating to soybean, tobacco and tomato should be
mentioned here. They are the case of the intercropping of én annual
and a perennial. An annual‘could be intercropped within the first
three vyears. This resulted the decrease of annual crop area from

year to year because of the shading effect of a perennial.

For example : If the target area was one rai,

(.80 rai

t

in year 1, the area for an annual
in year 2, the area for an annual = 0.75 rai
in vear 3, the area for an annual = 0.60 rai and

in year 4-10, the area for an annual = 0.00 rai

Therefore, the coefficients pf"field, work force and cash

cost of the sabove mentioned crops must be adjusted as follows :
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Intercropped Year Yield Work force Cash Cost Priéé
Crop {kg/rai) (md/rai) {(baht/rai) (baht/rai)

Soybean 1 144 .15 13.82 7831.82 8.07

2 125.72 12.05 551.00 8.07

3 100.57 9.64 440.80 9.07

Tobacco 1 1375.85 26.78 1187.53 2.60

y 1199.87 23.36 1035.84 2.860

3 9538.90 18.68 828.51 2.60

Tomato 1 1639.12 30.17 1136.38 2.00

2 1428.46 26.31 991.03 2.00

3 1143.57 21.05 792.82 2.00

5.3.6 Consumption Constraint (CON)

Consumption referred to baéic consumption and household
expenditures for food, clothes, health and education. The
consumption level depended on household income. In other words,
farmers would maximize profits just to cover their consumption.
Therefore, this model was designed to do so by including the
consumption constraint of the lower income farmers group in the
model. The reason for doing that was to allow some minimm profit
activities to become part of the solutions and to avoid
overestimating results which might occur if a high consumption
level was replaced. Thus , the total net income and household
consumption of wsoybean farmers were estimated for consumption

function., The following is the result :
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CON=a+DbIT . . . . . . . . . ... .. ... ... (5.0

CON = B8778.727 + 0.183 IT

n = 87 F-value = 25.64 P-value = Q.00

R2 = 0.2317 adj - R®2 = 0.2227

¥here CON =  Consumption
a = HMinimum consumption
1T = Total net income

This function showed that the minimum consumption needs of
the Chom Thong LR farmers were at Jeast B773.727 baht/household/
year.

And from the sbove mentioned objective, activities and
constraints; the plénning model, linear equations and their matrix

could be drawmn out ags follows (Table 5.1) :

Max (NPV)

11

DETE N-R- § _ PRECE LN CD 1Y) (5.2)
= c1 (9.07PSB1 + 2.6PTBi + 2PTMi-1.115CST:

- 70HL11 - 70HL=z: + 701011 + 70I021) + c=2

(8.07P8Bz + ...) + ... + ¢10(8.07PSB1o + 2.6PTBio +
2PTH10 + 38PMGio - 1.115CSTic - 70HLiio - 70HLzio +

7010110 + 7010210)
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subject to : The following constraints or equations

FGM = 9.07PSB+2.6PTB+2PTH+3PMG-1. 115CST-70HL 1~
70HL2+70101+70102-1T = 0. ...... (53
IB = IT -C - CIR = 0. .. .... (54
CON = -~ 0.183IT + C,_ > B8779.727 . . . (5.5)
YSB ' = 167.62SB + 144.15SBMG - PSB = 0. (5.6)
YIB = 1588.83TB + 1375.85TBMG - PTB = O . (5.7)
YIM = 1905.85TH + 1639.12TMMG - PTM = O . (5.8)
YMG = 704MG + 704SBMG + 7O4TBMG
+704TMMG - PMG = 0...... (59
WF1i = 16.07SB + 31.14TB + 35.08 TH + 5.48 MG
+ 19.3 SBMG + 32.26 TBMG + 35.85 TMMG
- HL1i + I01 < 286.4 . . .. (5.10)
WF2 = 10.98MG + 10.96SBMG + 10.896TBMG
+ 10.96 THMG ~ HLz + I0= < 473.6 . . . .  (5.11)
WL = 101 + I0= £ 116.18 . . . (5.12)
A = SB+ TB+ TH + MG + SBMG
+ TBMG + THMG < 5 (5.13)
K = 734.67SB + 13.80TB + 1321.37TH

+ 8BOMG + 1511.82SBMG + 2069.53 TBMG
+ 2016.38 THMG - CST = 0. ... .. (5.1
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5.4 Basic Optimum Farm Plan (BFP)

This section discusses the determination of the basic
optimun plan by the process of the miltiperiod linear programming
under the basic conditions as following :

farm area = 5 rai
farm work forece = 2.96 persons ﬁhich provide
266.40 mandays in peak season and

473.60 mandays in non-pesk season

soybean price = 8.07 baht/kg.
tobacco price = 2.80 baht/ke.
tomato price = 2.00 baht/ke.
mango  price = 3.00 baht/kg.

It was found that to obtain the optimum solution, the
farmers should grow solely tobacco for 5 rai through the planning
horizon. There was no need to hire labor and meanwhile they could
earn income from wage labor during off seaéon. The net present
value of the total net income throughout the 10 years equalled to
281, 595 baht. (Table 5.2)

Table 5.2 also shows that parts of the total net income
obtained from tobacco production and wage lsbor each year were
adequate for household basic needs and consumption. Its surplus was
cash transferred to the following year. However, it is significant
that the total net income increased every yesar inspite of the fact
that farm and wage labor inéomes were constant. This was due to the

accumlation of cash savings of the previous vears,
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5.7 Intome Fypense ang Cash Savimg Frofiles of Basic Optieum Farm Flan

Activity Rirad Incomre Hotisehold Cash
iabor Farm dage Fre.vr. Tatal eipense  saving

Types fres Saving
rai  ganday i i i baht baht bakt

BN B Ll B s

w3 FED s e

Tg K ¢ ALTG 3B.3D 0 21233 10867 L0G9GE
Tk 3 & 41,19 F.3B 323 M7%R 0 p2e0r 19iS7
TE z 0 32.80 26,12 47,48 4043F 18182 Z6Z4)
TE 3 Y I B ¥ 95,28 47486 15473 32007
T# ] 4 24,60 132.28 &0.12  G3ZI¥ 1452 is7ll
TR 3 g 22481 15,44 83,36 37944 1738% 4635
1k B G 2L 13,16 b5.65F 51788 IB0T3 43493
i fi o 128 5.3 8% 18668 40239
Th h] & 19.41 12,05  BB.34 L7492 19138 4RIH
TE 5 O 1B.83 11,69 £%.49  BFLAE 18514 EG074

big 5.3 Recgurce iilizatien and Bpportunity Losts of Ressurces
of Basic Optimus Farg Plan
Land Lapital #ory Force {ai Wark Force {E) Hzge lzhor

unused  oppor.  enused  gopar.  unusEd  Oppar,  unused  ODPOT.  UAUSER  OppOT.
cost cost rget tast gost

i o B7EG.37 { LT 1107 ¢ 357.41 & o 238.4
2 4 783314 g 133 11007 4 357.41 & g4 208.29
3 0 593%.77 & 2.7% 117 b 357.41 0 i 1B3.4Z
] & 6084, { 2.39 16T g 357.4 g 0 182,53
3 4 5ZEG.48 {i 2.24 1107 g 3E7.48 i ¢ 180.535
£ G 4547.94 1.89  114.7 G 357.81 G O 1i8.34
i 4 3538.07 & 1.5%  110.7 §  357.41 g o 97.i%
g {28053 & 1.1y g7 O 3E7.5: g G 749
3 i 193,58 ( (.87 1107 0 357.41 i T
¢ 1011.2% g 0.43  1ip.7 O 38741 tH 0 F7.u

i 48738.03 0 2.7 1167 4 3574.1

0 1302.22

L=t

P = Farm wark force in the season
work force ofi ihe ceason

1
1
1]
4
#r



85

Table 5.3 shows that land resource was totally used every
vear. During the ten year planning, if a farmer could add another
rai to gréw tobacco in the first year it would result in an
increase of the NPV about 8,780 baht sbove the 10 vear NPV of the
basic farm plan’s total net income.

Similarly, if he did it in year 10 then the profit increment
would be only 1,011.29 baht. And if he did it every year throughout
10 years then he would gain 48,738.53 baht more.In other words, he
would earn a total of 340,333.53 baht or 117% of the basic farm
plan profit. Similsrly, if capital in terms of farm operating cost
was increased by one baht more every  vyear, then at the end of the
plamning the total profit would increase 20.70 baht more.

As for farm labor, 155.70 mandays of Ffamily labor were
available during the production season. For the given levels of
land and capital, this amount of farm labor was more than enough
and about 110 mandays were left unused. Consequently, opportunity
cost of farm labor reached =zero. Wage labor constraintshowed an
opposite tendency to farm labor constraint.Thus one additional
manday (if available) to work off-farm during off-season would
bring about 235 baht in the first year. It was found that one
manday was continuocusly engaged through out 10 years it would add

1,302 baht to the total NPV.
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5.5 Sensitivity Analysis
5.5.1 Changes in Farm Size

Because the farm sizes of the Chom Thong LR farmers varied
from 2 to 10 rai, sensitivity analy=ses for the area were conducted
to find out the optimum solution when the farm size changed. The
solution was that if a farm size was smaller than 8.55 rai while
the other constraints were constant then solely tobacco (TR) still
gave the best result. And if the area was bigger than 8.55 rai then
diversified farming systems were dominant. For ex%ggle, Table 5.4
shows that in the case of 10 rai, the farmers should grow soclely
tobacco (TB) in the larger plot (8.25 rai) and integrated tobacco
with mango (TBMG) in the smaller plot (1.75 rai). Subsequently,
from year 4 to 10 there would be only tobacco (TB) and mango (MG)
in 8.25 and 1.75 rai, respectively;

Table 5.4 also shows that hired labor was required during
the first three years. As for the rest of the planning profile, the
available farm work force in peak season was totally used. The net
present value of 10 years total net income was equalled to 477,581

baht which was 1.84 times of the basic optimum farm plan at 5 rai.
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Table 5.4 Income,Exgpense

nt¢ Cash Saviag Frofiles
When Farm firea 15 i

Year Activity Hireg Inctme Hiousehold  Lash
labor Fara Hage FPre.yr. Total expense  saving
Types frez Saving
rai  aanday 4 H 2 baht baiit kaht
1 TB,TBNG 8.25.1.7% 46.96  7i.64  28.32 0 ZBABL 12031 14650
2 TB,THRE 8.2%,1.7% 30,97 347 17,47 3577 46550 15303 3447
3 TB,TEME 8.25,1.75 3274 4.5 13,532 531.%4 60188 17794 42344
3 T8, HG B.25,1.73 0 31L.8C¢ 16,98 37,22 V041 26337 3704
3 TR, HB B8,25,1.75 G 28.67 9.4 AZ.A7  BIFAE 22520 53444
& 1B, HG 8.25,1.7% 0 .72 8.33  b64.95 97675 24468 T301L
? TR, MB 8,75,1.7% ¢ 24,78 .09 AB.IT 107181 Ze401  BOT&D
8 Tk, H5 8.25,1.75 0 2264 7,08 70.28 0 t1494 0 27B20 7091
9 TE, HE B.25,1.7% G 21.4% 6.71 7183 12742 28979 92243
16 78, MB 8.25,1.7% ¢ 20,00 5,43 FLeY 1254137 29913 96500
Toial HPY 477381
Table 5.3 Recgurce Willzation and Opportunity Costs of Resources
¥her Farm Area fguals 10 ral
Land Capitsl Work Foroe {at Work Force (&)
fear
unused  oppor.  unused  opper.  unssed  oppor.  upused  oppor.
cost cost tost cost
i 4 1474.9% 0 3.74 6 236 338.19 g
Z ¢ 1315.88 g 3.33 g 209,29 335.19 G
3 O 185,79 4 .95 & 184.42 338.1% G
E G 1022.48 & 7.5% G 1pZ.63  338.19 4
3 & BE3.AY & 2.23 146.5%  338.19 {
& ¢ 747.1% é 1.8% 0 1iB.B4  F3B.19 &
7 G alf.Bt G 1,55 § 97,15 33819 il
d O 871.34 G 1.1 & 7457 33.1¢ ]
g G 325.3 it G.82 6 5.7 3819 G
10 G 787,79 G 0.43 G 7.0z 338.19 §
Summation {0 BBRG.3Z ¢ 2073 0 1302.22  3381.9 ¢

H

Fare work force in the season

Notes 1 |
{ Fara wark force off the season

aj
b)
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Observing Table 5.5 for resource utilization land, capital
and peak season work force were totally used. The total opportunity
cost of land constraint was about 18% of the basic optimum farm
plan. The cause which diminished the opportunity cost of land was
that to expand planted area above 8.55 rai.It was needed to hire
labor. This affected the lower profit orl lower return on land.
However, they were the same for capital and work force constraints

in both conditions.
5.5.2 Changes in Farm Labor

Farm labor from 1-4 persons were tested to determine the
changes of solution. It was found that if farm labor was equal to
or dreater than two persons, tobacco alone (IBY for five rai was
the best solution as it was in the basie farm plan’s solution. On
the other hand, if farm labor was one person only, one should grow
tobacco (TB) and tobacco intercropped mango (TBMG) for 2.44 and
2.58 rai, respectively. In this case hired labor was reguired in
the season during the first three years. Also, during the off-
season,wage labor could earn income for a full 116.19 days every
vear. The change of the cropping pattern affected the decline of
the total net income which was equal to 207,343 baht or 71% of the
basic farm plan’s income (Table 5.8).

It should be added that the factor affecting the change of
the cropping pattern from TB to TB and TBMG was the farm labor .
limitation. It was found that to prodube one ral of tobacco
required 31.14 mandays of the total labor. Therefore, withd0

mandays of available farm lsbor one could produce tobscco |
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Teble 3.5 Income, Lypense apd Cach Saving Profiles
When Farm Labor Eguais 1 porson
Yoar Activity Hired Incase Household Cash
lakor  Farm dlage Pre.yr. Total expense  saving
Types Area saving
rai  manday 1 i i baht baht baht
1 TH,TEMG 2.44,2,56 85,57 37.3% AD.4% 0 19az 3157 3825
2 T8,TEKG 2,845,236  39.Bl  315.6b 43,76 2,38 18386 10183 8404
3 TB,TEMB 2.45,2.56  47.B3 23.87 37.68%  3R.6% I 10757 10964
4 7B, MNf 2.44,2.% - 32.57 Z8.72 .71 283U 11953 163%%
3 TE, HB 2.44,2,%6 - 29,45 0 E3.53 81.3E 0 34863 13I0B ZU4GS
& TR, HE 244,286 - 30.44 1912 56.44 42539 14349 27970
7 YR, HB 2.48,2,5% - 26.23 16,62 37,15 AQ938 15744 33197
g8 TB, HE 2.44,2.5 - 23.6% 15,02 61.29 94145 16697 37448
9 TB, HE 2.45,2.3 - 1.9 13,92 b4 12 GBARR 1VATT 40934
it 7B, HE . 248,238 - 20.73 313 b4 61923 1B112 0 43812
Tetal KRV 267343 -
Table 5.7  Hecource Utilization and Dpportunity Costs of Resources
When Farm Labor Eoeals 1 person
Lang Lapital bork Fofce (&) Work Force {bj
Year
unEsEd  DPEor.  unised  DEPOF.  URUSEd  Opper.  unused  Oppor
cast rast cost cpst
H 4 1474.%% G 3.74 ] 234.5 S7a g
2 0 1315.84 .33 G 26%.2% G739 e
3 @ 1163.79 & 2.55 it 185,42 .73 {
4 { 1622.75 G 2.3% i 152,63 1575 g
3 & §83.0% & 2.24 8 140,55 15,73 G
& & 747.1% g i.8% g 118.88 1575 &
7 { 616,81 & 1.55 G $7.15 13,73 ]
B i 471,34 0 1.1% 4 74,97 158.7% G
7 G 743.29 i 0.82 0 .91 15,75 a
i { 169,88 & 0043 4 a0 1%7s G
Summztion 0 880599 9 .73 & 1262.38 157.% G

Farg warg force in the seasen
= Farm work force off the season
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alone for a maximum 2.88 rai. But in order to obtain the optimum.
solution other unlimited resources i.e. land and capital had to be
considered as’ well. Therefore, the less lsbor demanding activity,
tobacco-mango intercropping, was included in the solution as =
substitute in some tobacco area and to fulfill the rest of the
entire farm area.

The 1land, capital and farm Ilabor in the sesson  were
completely used. The off~séason farm labor was left for 15.75
mandays/vear (Table 5.7). The opportunity costs of those unuszed
constraints were similar to those under the condition when farm
size changed.

The result also showed that if one had a small amount of
farm labor, he could be self-subsistent on his farm by managing for
the appropriate cropping patterns and production sizes. At a
certain period he needed to depend on hired labor to compenszate for
these inadequate farm labor demsnd.

However, if one had an additional condition of mono tobacco
preference, then he could cultivate it fully in 5 rai by hiring
labor every.year for 65.7 mandays/year throughout the 10 year plan
(Table 5.8 condition 1). The NPV of monocrop tobacco is slightly
lower than that of tobacco and tobacco-mango (Table 5.6).

Thoze results indirectly confirmed the fiﬁdings {in Chapter
IV} that if one had a limitation of farm labor and insufficient
capital to hire labor and in some cases to pay for material inputs
then he could hardly grow tobacco on his full
area, he should grow it partially to optimize the profit as shown

by condition 2 in Table 5.8.
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5.5.3 Chunges in Prices

In this section, the different price levels of crops and
tree are examined to find out the best solution and to estimate the
appropriateJ production patterns and size to optimize the total
presént value of net income.

Tobacco prices at 2.40 - 2.50 bsht/kg were tested; tomato
prices were examined at 2.10 - 2.20 baht/kg; and mango price levels

(i.e. 4.00 - 5.00 baht/kg) were investigated.
9.5.3.1 Changes in Tobacco Price

As a result of the basic farm plan (BFP), it was clear that
if tobacco prices were equal to or above 2.80 baht/kg. then the
tobacco pattern was definitely found td be the solution. Therefore,
it was necessary to examine the result when its prices were lower
than 2.80 baht/kg. At a price of 2.50 baht/kg of tobacco price,
tobacco alone was the best solution. When it decressed to 2.40
baht, the solution showed that tomato alone was better. Therefore,
tomato was cultivated to replace tobacco for the full area for the
whole planning horizon (Table 5.9). In other words, a decreagse in
tobacco area tended to occur when tobacco prices decreased to 2.40

baht or less.



Tahle 5.9 Income Expense and Cash Saving Profiles
When Tobacco Price Equals 2.4¢ baht / kg
Year fictivity Hired Incone Household  Cash
labor Farm Hage Pre.yr. Total expense saving
Types Area 5aving
rai  manday i 4 i baht baht baht
H H b 4 8.98 41,02 0 i%E26 10410 9414
2 TH b & 39.99 27.81 3L #9252 12138 17108
3 T 3 ¢ Gi.bb 22,02 45,3%  e%3% 1334% 23392
4 Hij 5 0 27.G4 18,82 G443 43218 14693 28528
K] TH Z ¢ 24,18 16,82  39.40 48351 15633 3719
& H ] 4  22.75 15.48 62,37  T2M4% 15801 34144
7 Tk i ¢ DB 4.5 b4.5B 597G 17028 36942
8 TH 5 4 1790 13,84 4h.26 5H7EY 17540 41728
9 il 5] 9 19.15 13,32 £7.33 41034 17955 830%
1G Tit % ¢ iB.38 12,93 6B.49 62922 18294 44817
Tatal NRY 265528
Table 5.10 Resource Uiiiization and Opportunity Costs of Resources
bten Tobacco Frice Eguals 2.0 baht / kg,
Lant Capital ¥ork Force {al #ork Foree (b}
Year ]
unused  Dppof.  unesed  oppor.  unused  oppor.  uRused  oppor.
cost cost tost cosi
1 8 783751 I B 7 51 o0 35741 o
g b 4991.96 0 3,33 91 §  357.41 g
3 G 8174.54 i .93 #1 ¢ 3a7.4i G
4 § R43L.G7 G 2.59 71 4 357.4% {
i G 3693.57 i, .74 i & 357.4% a
b 4 35703 0 1.89 b ¢ &4 it
7 0 3243.87 1.5% 7 i IR i
g G 304,35 ] 1.1% 91 ¢ 357.41 it
g G 1728.%: ¢ (.82 71 o 35741 G
iG O F0I.6% { 0.43 1 ¢ 357.41 G
Susaation & 43504.78 0. .73 9t 0 3574t g

Farm work force in the season
Fars work force off the seascn

i

Kotes @ {a)
{b}

7]
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Other erop activities to substitute for tobacco could be any
kinds which provided better profit. At this point, tomato was the
best option when compared to soybean and mango. The result also
showed that the total net income was 265,426 baht or 91% of the
BFP“s. The opportunity cost of land constraint totalled 43,504.76
baht (or was #3% of the value appeafad iy the BFP} (Table 5.103%,
Meanwhile, the opportunity costs of other resources were the same
as those which appeared in the basic solution. From these results,
tonato seemed to be one of the interesting choices which possibly
replaced tobacco in the case that the tobacco role in agriculture

decreased.

5.5.3.2 Changes in Tomato Price

In this section, the study intended to investigate the
impact of tomato prices which wvaried above the original 2.00
baht/kg. The result illustrated that when the price rose to 2.10
baht/kg. tobacco was still dominant. And if the tomato price rose
to 2.20 baht <(and tobacco price egualled 2.80 baht), tomato could
zubstitute for tobaceo (Table 5.11).

A tomato price at 2.20 baht/kg. resulted in an increment of
a total net profit only 0.03% of the BFP. Similarly,the opportunity
cost of land constraint in this case was 1.03 times of the result
in the BFP. (Table 5.12)

Again it should be stressed that tomato was one of the
important cashecrops, especially when tobacco demand was declining.

1t was chosen becanse it could provide about the same total net
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present income and required a similar amount of resocurces either
labor and capital as tobacco did.
Takle 3.1 incose,Lxpense and Cash Saving Profiles
Bhen Tomate Price Equals 2,20 baht / kg.
Year Activity Hired Inceme Household  Cash
: labor Fare Wage PFre.yr. Tatal expeRse  savifig
Tyges Brea ' saying
rai  manday % i 4 gaht aht bakt
1 i 3 0 82,37  37.43 o 1732 1e75% 0 10973
i TH 4] a  41.58 24,87 33,8 32705 1783 199%
3 H 5 & 3144 19.52 47.8%  A1e4% 14408 27Red
4 TH 5 0 277,74 1h.60  35.64 48992 19750 3342
5 ™ ] G 2574 14,79 &0.47 W97 16BAG 381D9
b TH 5 ¢ 7272 13.5% 43,70 59B6L 17740 42t
7 T ] 8 21.30 .74 53,57 63853 18471 45382
B T G o 6.2 12,12 67,62 47114 19658 480646
] TH & ¢ 1549 1il.66 88,86 3777 19558 B0ZI
16 ™ 5 O 18,90 145,30 65.80 71938 19947 GI0D8
Total HFY 300883

Table 5.12

fespurce Utilization and Dpportunity Costs of Resaerces

When Tomato Price fquals 2,20 Gant / koo
Land Lapital Work Force {a) kork Force (B}
Year
unused  oppEr.  unused  oppor. - undsed  opper.  UNUSED  Oppor
fost £ost cost tost
13 G 115,64 € 374 71 9 3374 0
Z ¢ BL31.6% { .33 g1 & 357.41 &
3 0 7208.26 { 2.9% 71 g4 357.41 0
i 0 H31R.57 g 2.5% 7i 4 337.5L ¢
5 {4 54460.93 { 2.24 71 ¢ 357.4% {
b O 617,56 4 i.87 §1 G 357,41 i
7 0 3774.45 1 1.5% 21 ¢ 357,41 0
] 0 2512.,74 i 1.1¢ 71 ¢ 3574 it
7 O 200,78 L .82 2 ¢ 357.41 ]
10 0 1049.53 { 0.43 71 ¢ 357.41 o
Sumgation ¢ 50596,1 ¢ H.I3 BiG ¢ 35741 i
Hotes & {a) = Farm work force in the seasen

(b}

Farm work force off the season
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5.5.3.3 Changes in Mango Price

In this section, it was found that if mango price fell below
4.00baht/kg., tobacco was the only crop in the solution. But when
its price was above 5.00 baht/kg., the solution changed.Tobacco-
mango system for 5 rail was the optimal solution for the entire
horizon (Table 5.13). Tobacco was intercropped with mango for the
first three years while mango was not fruitful. This plan does
not conform to the actual practice since most farmers normally
integrated only one or two rai in a year. Thus, the model suggested
that ‘in order to make a higher income the optimal solution should
be adopted.

Besides the off-farm income from wage Ilabor, tobacco
provided the farm income in the first three years. Later, from year
4 to 10, tobacco disappeared and then mango replace tobacco.(Table
5.13). The total net income in this plan was not significantly
different from the income of the BFP. But the advantage of this
pattern was that there was unused labor resource in the season
(Table 5.14). This enabled small farm households to practice this
system and gain more income from off-farm opportunities.

As for the foregoing reSults, mango could be asnother choice
besides tomato to replace tobacco. Mango of good varieties would be
preferable (due to their high price) to tobacco, tomato or other

cCrops.
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Tabie 5,13 Income,Expence and Cash Saving Frofiles

I
Yhen Mengo Price Equais 5.06 thaht / kg.

Year fctivity Hired Incame Household  Cash

izbor Farm Wage Fre.yr. Total expense  saving
Types firea 5aving
ral  mangay i A i baht baht baht
1 ThHe ] ¢ 4i.88 36.1Z § 13453 2433 3086
2 THHE 3 ¢ 39.97 37.26 Z3.18 0 Z4B3L 0 M7I7 0 LAGE
3 TBHE T ¢ 17.8% .81 47,31 23367 ilowd 12309
§ HE 3 38.08 M.64  37.28 33014 1282F 20139
K] i 5 ¢ 3.0 18,35  48.%h 44313 14B93 24X
& HE B ¢ 80,92 12.686  4s.2 63562 18418 43144
7 i i o 3372 16,12 sh.16 BO37B 21497 S88ER
8 Ho 3 0 28,80 .68 b2.56° F4iis 24012 70104
g HG 3 ¢ 2573 7.72  b4.5%  10333R 24067 79271
16 e 3 ¢ 25.67 7.10 89.2%F 114305 7734 B67II
Total NPV 36871%
Tahle 5.14 Respurce Utilization and Gpportunity Costs of Resources
ghen Hango Price Epuals &.00 babt / kg
Land Capital Work Force {a) Work Force (b}
Year
gpused  oppoF.  URUSEE  GRPGr.  URLSEE  oppobr.  updsed  oppor.
tost cost cost cost
i 0 8780.39 g .75 105.4 9 302,41 &
2 7RIS, 14 ¢ 3.33 122.2 O J0E.8 &
3 o 6939.77 o 2.95 145,68 0 02,83 8
3 ¢ ALBL.BY @ 2,59 39 g 302,481 i
] ¢ 5260.48 ! 2.4 37 & 30Z.51 {
& G 4447.94 0 1.89 239 0 325 i
7 § 3836.07 ] 1.5% 239 G 302.5% 4
i 4  Z805.B & 1.1% 59 & 302.81 i
g g 536l.77 G 0,82 239 0 302.41 ¢
10 4 1011.2% 0 0.43 239 o 302.48 ]
Susmaiion & G2183.34 ¢ 20,73 Z045.9 g 3028.1 ¢

Farm work force in ihe seaczon
Farm work force off the season

18

Notes 1 {a})
{h}
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Mango and tomato seemed to be a good integration when more
conditions (tobacco price fell under 2.40 baht/kg. or tomato prices
rose above 2.20 baht/kg.) were included, they made tomato more
beneficial than tobacco. If this occurred then tobacco would be

dropped and tomato would be selected.
5.8 Farm Planning for the Rorthern Zone of Chom Thong LRA

The results of section 5.4 show farmers can obtain the
optimum solution through tobacco cultivation for the full 5 rai.
This practice is possible in sny site of the Chom Thong LRA except
in the northern zone area because most of the farmers in this éone
prefer to grow soybean and mango. Thus, the BFP seolution may not
be applicable in this aresa. Therefore, 1t 1is necessary to
determine the farm plan model specifically for the northern zone of
Chom Thong LRA. This farm plan model will be coded as BEPN.

In the BFPN model it was necessary to exciude activities of
TB, TH, TBMG and THMG from the BFF ‘model because those four
~activities were more profitabie than soybean and their appearance
never allowed for soybean in the solution. The results showed that
farmers should grow soybean (SB) and soybean—mango (SBMG) in the
first year for 1.81 and 3.08 rai, respectively. This provided 8,298
baht (or 2%) of the total net income which was derived only from
farm income and 98% from wage labor. This farm income came entirely
from soybesn production of rboth cropping systems while mango was
still not profitable. Becanse of this, farmers had to depend on
off—farm earning as wage labor during off-season, which brought in

an income of 8133.33 baht/household/year. However, this off-farm
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activity was a constant profit for the whole plan horizon (Table

5.153.
Table 5,13 Income,Expense and Cach Saving Profiles in Northern LRA
Ehea Farm érea Eguals .00 rai
Year Aotivity Hired Incone Housetiola Lash Capifal
Labor Farm kage Fre.yr. Total expense  saving
Types fArea saving
ral  manday i % i baht haht aaht  haht
i Sg,oEHE 1.91,3.09 i 2,60 38,00 0 879 - B2%Y it £777
2 5p,SBHG  1.24,3.74 & 5.9 94,04 .00 Ba4® B3&3 286 ai7i
3 8E,5BME  1.26,3.74 g -1.4% 28.400 3.45 8299 8299 it 5393
4 58,5BRE  1.28,3.74 ¢ 35.5 bb.49 G.00 (2332 9019 3213 £938
] 5k, MWB 1.26,3.74 6 .7 6,76 1B.47 17345 9983 7430 R
& 5B, HE 1.24,3.74 .4 3B.50 32,14 29.36 23305 11813 13892 5134
7 Sg, ME 1.26,3.74 ¢ 31,93 25,18 83,93 370 12764 i%33 7436
2 5B, HE 1.28,3.74 o0 27,05 1,35 5i.60  380BB 13738 24334 7318
7 5B, HE  1.24,3.74 o 24,09 19,062 56,90 42770 l4ail 78IS 7918
1% SH, MG 1.25,3.7% G 22,11 i7.46 A0.83 46393 5311 31284 7718
Total NPV 124856
fabie 5.1 kesource Utilizatica and Dpportunity Costs of Resources
in Northerr LRA When Farm Area Eguzls 500 ral
Land Capital #ork Force {a} dork Force (B
Year
unuses oppor.  URUSEd  Oppnr.  unUSed  Oppar,  unused  Gppor.
cost cest cost cost
H & 30,26 6.3  176.05 ¢ 323.% G
z ] 2486.9% G 394 17%.43 & 316.37 g
3 0 2326.%4 & 3.7 188.04 0 316.3 8
! it 1628.96 { 2.5 219.43 ¢ 318,37 it
4 0 144784 { 2.24 225.7 9 316.37
& 0 1196.38 9 1.8% 220.7 §  316.37 ¢
7 ¢ 973.11 § 1.38 2257 4 31637 ¢
E 4 750,98 it 1.19 225.7 ¢ 313 it
2 0 518.38 G 0.82 223.7 0 314,37 ¢
i o 270,65 { G.43 2257 6 316,37 0
Summatioi ] 15507.5 0 24.8% 2117.16 0 3170.83 it

Farm work force in the season
Fars work force off the season

Kotes : (&}

iy

=

e
H
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It was found that the total net income of the first year was
used entirely for household consumption, so there was no cash left
to be transferred to the following vear. In the second vear farmers
needed teo rely on other ecapital source. In this year, farmers
should expand 0.65 rai for SBMG. This resulted in a decrease of
mono soybean area to 1.26 rai. This pattern and production size
were constant until the fourth year, by this time mango which werse
planted in the first year were bearing and that resulted a cash
saving increment. Therefore, it could be concluded that vnder these
conditions mango return increased the total farm income, household
consumption and cash saving. The total NPV of 10 years income was
124,856 baht/household which accounted for 43% of the BFP.

Besides this, it was observed that in year three farmers
lost 120 baht per household due to the incréase of mango production
cost in  this year while only soybean  accounted for the income.
However,the solution gave the same amount of total net income,
household consumption, but with no cash saving as in the first year

(Table 5.15).
5.7 Sensitivity Analysis for the Basic Farm Plan in Northern LRA
Under the model of BEPN, it was worthwhile to further

examine the changes in farm size, labor, capital and produce prices

to determine the solutions when those changes occurred.
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5.7.1% Changes in Farm Size

In the northern LRA farm, sizes also varied from 5-10
rai/household. It was found that for up to ten rai the patterns in
the solution were the same as in the BFPN. That was from year 1 to
4, soybean and soybean-mango cropping systems were recommended
and from year 5 soybean in SBMG disappeared (Table 5.17).

As for the production sizes and costs, they were about
double those in the BFPHN tﬁroughout the planning horizon. It was
interesting that the changes in the total net income were
sipnificant from the fourth year to the end of the plan. This
confirmed the solution that mango was the important component
increasing ﬁhe profits. The total income NPV of the whole plan was

82% significantly larger than the BFPN’S.
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abie 5.17  Iacome,Expense and Cash Savisg Profilec in Northers LRA
When Farg fres Eguals 10 rai

Year Artivity Hired incoae Househoid  Lash Capital
iabor Farm Wage Pre.yr.  Total expense  saving
Typas fArea saving
rai  panday i i 1 bakt baht bzht  baht
i GE,SEME  3.6h,6.3% i 2.006 98. 0 { B29% §299 ¢ 13487
2 SE,GBMB  2.33,7.47 it 9.80 70,20 0,04 q017 B43L 286 116Zs
3 5B,SEER 2.33,7.87 0 R0k 9B.0O 7.06 B299 8299 ¢ 1128
4 SE,SBHGD  2.33,7.47 ¢ 5028 49,72 ¢.08 16339 §77% &84 7719
5 GR, MB 2.33,7.67 0 45,37 36,19 28.84 ZE%4Y 11713 13229 10BaE
& 5B, Wb 2.33,7.67 & 48,87 18,88 3&1° 43157 14487  2B47% 12344
7 GE, #8 2,33,7.47 Y. I .1 4,12 4%.43 378l 17328 40283 18436
& 5B, HB 2.33,7.87 4 30,19 11,73 §R.0B 49358 19479 49879 16025
5 8, HE 2.33,7.87 & 26,32 16,30 #3.17 89S 2236 WAF 1802
it SR, HE 2.33,7.47 0 24.13 7.3 65,50 BATHE 22672 bR12Z 1402D
Tatal NPV 202394
Tabie 5.8 Resource Htilizatisn and Opportunity Cosis of Resources
in Norbhern LBS When Fare Rrea Equals 10 ral
Land Capital Wark Force {ai Hork Force (b}
Year
unused Oppof.  unused  GPREr.  WRUSED  0PpOT. unused  GREoT.
cost cost cast cost
i g 3760.24 0 4.3 83.2¢ o 879 [
2 o 2880, 03 { i.54 92,14 G 273,39 &
3 8 324,56 0 3.7 9718 & 7338 Q
i e 1628.96 G 2.5 174.13 o 27529 ]
S ¢ 1407.84 { 2.24 18458 & 273.2 O
& & 11%0.38 0 1,87 iB49E & 3.2 4
7 G 973.11 g 1.95 1B4.9R g 273 ¢
8 G 750,94 i 1,19 184,72 ¢ 2752 it
g o 518,38 iy .82 136.78 ¢ L9 0
14 & 7063 g 0.3 1Bs.58 4 73z 9
Summation ] 15507, % 6 24,6% 4383.13 § 2747.54 G
Hotes @ {a} = Fara wore force in the season
B} = Farm work force off the season
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5.7.2 Changes in Farm Labor

Soybean and wmango were not labor intensive activities. In
the BFPN model,the farm work forces were found to be in surplus in
both sessons so it was not necessary to examine for the larger
available farm labor. However, for the smalier available farm lsbor
it was.

Therefore, in this part, the minimm farm labor of 1 person
was tested. Mono soybesn and soybean - mango came into the solution
which showed nearly the same results as in the BFPN. The cause for
the difference was the unused land constraint which was left for
0.02 rai in the first year due to an inadeguate work force.
However, 1in the second vyear the production size of both cropping
gystems were adjusted to fit Ilabor - availability (Table 5.19 and
5.20).

Thiz solution also illustrated that farmers with the least
farm lasbor could manage to utilize their land resource efficiently
by sgelecting the lower Ilsbor demand activities like soybean and
mango. In so doing, hiring labor was not necessary. Meanwhile, off-

farm opportunities could be engaged in fully during the off-season.
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income Expense and Cash Saving Pr

pfile in Rorthern LRA

¥hen Farg Labor Equals 1 persen
¥ear Artivity Hired Income Househpid Lash Capital
lahor Farm #age Fre.yr. Total evpense  caving
Types firea saving
rai  mangay 4 i i baht baht baht  Bahi
{ SE,SBME  1.9,3.48 it .00 - 98.00 0 8299 8299 4 6750
Z SB,EBME  1.26,3.74 4 %92 94008 G.00 8643 5383 282 /78
1 Bh,SEME  1.2,3.74 G -1.40 FH.00 340 BE59 8299 { aa%2
§ GB,BBME 1.26,3.74 §  33.41 68,39 G.00 12214 5014 358 4942
5 SH, ME 126,304 ¢ M. 46,81 18.41 17374 761 7415 1397
5 5B, HE 1.26,3.74 6 3849 Z2.1B 29,34 29376 11408 1386E 6134
7 Bk, H&  1.26,3.74 ¢ 359 25,15 42,89  3233% 12900 19434 7424
8 5B, HE 1.324,3.74 & 27.06 21,360 BLLE7 0 3BOTO 13730 4320 7918
3 3R, ME L,24,3.74 0 25,09 19.67 34,88 427533 13608 8147 7918
i 8B, MG 1.26,3.74% g6 22,12 17.46  4G.42 4532 15309 3LIF 7718
fofal APY 1724781
fable %20  Resource Utilizetion and Opportunity Costs of Unused Resources
in Northern LR4 ®hen Fars Labor Eguals 1 person
Lang Capital Work Force fa) work Force (8}
Yaar
UAUSED eppor.  unused  gppor.  unussd  oppar.  unused  GPROr.
cast cost cost cast
i 0.4z ] g 3.37 & H7.58 0 10.03 &
2 § 248003 G 3.5 3.0 i .77 &
3 t 23%8.%4 0 3.7 11,81 G 2.77 G
4 G 1628.%5 & 2.59 87,87 it .77 1y
e 4 140784 ] 2.2% §3.3 { 2.77 &
& & 1594, 36 & .89 4.3 G 2.77 G
i 0 973.11 & 1.55 43.3 0 2.77 a
] G 750,51 g 1.19 39.3 g .77 0
g 4 518.38 ¢ n.82 49.3 { 2.7 {
16 it 76,63 it 0.43 49.3 0 2.7 i
Summation 007 11547.24 ¢ 23.92 383.3 L8 .9 H
Notes @ {a) = Farm work force in the ceason

ES
(b}

Farm work force off the season



105
5.7.3 Changes in Soybean Price

In this section,the study examined data for the solution
when soybean price changed from 9.07 baht/kg. while mango produce
remained constant at 3.00 baht/kg. From the study it was found that
if the soybean price was equal to or under 5.00 baht, the solution
was infeasible, that is farmers should produce some other crops in
replacement of soybean. When its price wss 5.10 baht, it was
recommended to grow mono sovbean in almost all the 5 rai and
soybean - mango intercropping between 0.01-0.04 rai in spite of the
soybean’s low price. This was due to the necessity that farmers had
to earn income from farm activities from the beginning of the plan
to meet their consumption needs, they could not lose their
opportunity cost of cash investment in any year. Under this
condition, the totsl net income of the whole plan was critically
low (51,432 baht). Thus, wage labor income was highly demanded for
these farmers {(Table 5.21).

The study élso determined that for the solution when soybean
prices were equal to or above 9.07 baht. Two price levels of 10.80
and 10.90 baht were explored. It was found that at 10.80 baht,
soybean monocrop and soybesn - mango intercropping systems were in
the best solution (Table 5.23). And if the price equalled to 10.90

baht mono soybean was dominant (Table 5.25).
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Table 5.2¢  Incose,fxpencze and Lash Saving Frotiles in Northern LRA

Bhen Soybean Price Equals 3.10 baht / kg,
Year Activity Hired income Household Lack
labar Farm Hage Fre.yr. Total expense  saving

Types firea 5aving
rai  manday % A 4 haht baht baht
i BH,SEHE  4.99.0.04 4 2.06 98.460 it B399 8299 &
Z SE,REME  4.98,0.02 i 2.0 98,00 R gi9% g299 ]
3 GH,EBENG  4.98,0.02 .08 78. 0 .00 8299 g299 it
4 SB,RENE  1.96,0.04 f 2.00 98.00 §.00 5299 229y {
5 SB,5EMS  4.%5,0.04 i 2.27 97.73 0.4 B322 f394 17
& SB,5BMG  4.95,0.04 i 2.41 57.37 G.22 8333 807 4%
7 BE, HG 4.%6,0.04 & 2,94 %h. o4 ¢.92 8425 327 g2
B 5B, HE A4.95,0.04 ] .o Fa.BG 1,20 2450 H334 158
§ BF, M 4.%5,0.04 ¢ i.28 94,52 i.82 869 B34 220
10 85, HE 4.95,0.04 & 3,23 4.2 2,55 8632 B340 272

Tatal NPV 31432

/
Tahie 5,27 Reseurce Utilization and Dpporiurity lesis of Resources
in #ortherm LRR #when Soybean Price Equals 5,10 baht / kg
Land Capitai Hork Force {ai Wory Foroe (B
Ysar

uRUSEd GpeRr.  CenucEd  Oppor.  GRUSed  DEpOF.  URUSED  GEPOT.
cost £ost Cost tost
1 G 372.24 OO A V. £ 1. 1Y (31 8 3572 &
z G 247,99 i 7.5%  1BA.d ¢ 357.E i
3 9 251,36 { B.14  1BE.0S g 357.2% {
4 ¢ 122,67 G 3.87 18,12 4 356,97 it
& @ 71.8% it 2.24 1862 ¢ 35,97 4
b e bl b2 { 1.8%  1B6.Z 0 356,97 ]
7 G 34,53 & 1.58 185,48 & 356.97 &
g H 36.74 G 1.19  1B4.48 G 354.97 G
4 g 6.4 gt (.92 136.55 336,97 4
ig ] 13.78 G 0.43  1BA.48 ¢ 35e.97 g
Summation & 1259, 54 §  39.32 186Z.38 ¢ 3570.42 {

kI

Notes @ {a}
{h}

Fars work force in the season
Fars work force off the season
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Table 5.23 showed that the planted area of soybean monocrop
was smaller than 1 rai while soybean - mango intercropping absorbed
the larger area. This reflected the price of soybean at 10.80 baht
and mango at 3.00 baht, mango was considered to earn more profit
in the long run, so it was recommended that farmers should rely in
the long term sctivity on the larger area being used for mango.
Meanwhile, the mango was not bearing, Ffarmers could Jjust cover
their home bonsumption during the first three years from soybean
planted in soybean and soybean intercropped mango cropping systemns.
At 10.80 baht, it was certain that mango could not compete with
soybean at this price so the full area for soybean came into the
solution for the whole plan (Table 5.25).

In conclusion when the soybean price was under 10.80
baht/kg. soybean and mango of local variety were brought inte the
solution under the cropping systems of soybean monocrop and
soybean-mango intercropping.The production sizes were depended on
soybean return from both cropping systems during the first three
yvears and soybean and mango returns during year 4 to the end of the
plan. That was at the lower pfice of soybean,the area for mono
soybean tended to be bigger. And at the higher price, the

recommended area for soybean monocrop was smaller.



Takle 5.23

S
baht 7 kg

ir Horthern LRA

%

Yaar hotivity Hired Income Househoid  Casgh
iabor Farm Rage Pre.yr. Total experse  zaving
Types ArEs saving
rai  manday % % % baht ~ - haht - baht
1 B5E,EBME  0.72,4.78 { 2,00 38,00 {4 g2%% 829% 0
? 5H,BBMs  0.72,4.28 4 15.43 84,57 4,00 7417 gas1 1074
3 SE,SEME  (.7Z.4.78 0 1.21 £7.24  11.%% 5323 a4a7 83
4 8B, MWE 0.72,5.28 ¢ 3777 ab.4! .80 14417 9420 4998
& GBR, MR 0.72,4.28 G 3434 6,67 Z4.9% 19998 1044t &5
& &R, N8 0.72,4.28 4 375 28,70 3.9 29382 12156 17204
7 8B, HE 0.72,5.28 6 I.1E 22,09 46737 FABIR 135M 1394
8 5B, HE 0.72,4.78 6 26,73 i8.% 34,29 42908 18436 2827
$ &k, M8 0.72,4.28 N 16,99 39,04 47883 15547 123
i% 5B, K& 40.72,4.28 9 2248 15,66 £2.2% 51947 167291 35455
Total RFY 140394
Table 5.28 Rezource Utilizatiop and Opportunity Costs of Rezources
in Horthern LRA Wher Soyhean Price Zguals 10,80 baht / kg,
Land fapital Hork roroe (&) Worg Force (B)
Year
UnlUSed apper.  unused  opper.  unused  oppor.  unused  opper.
cgst cost £ost cost
1 i 3825, 73 i 3.8 172,23 G 3iG.54 {
2 & 983,536 4 3.33 17%.8: G 36,54 it
3 a 2623.39 { 295 Q90,41 & 310,34 g
4 i 342,566 G £.2% 25134 ¢ 31634 G
3 il 19%90.1 { 2.2 231.3% ¢ 310.5% g
& { 1682.7 i 1,89 23134 O 310,54 G
7 & 1373.56 0 1.5 231.34 9 316.34 ¢
8 { 106186 G .17 231, 4 310,54 {
q G 732.77 it .82 23134 ¢ 310.: {
0 & 382.58 {4 (.43 23134 ¢ 30 4
Suagation & 18541.8§ & 20,88 2181.3 & 31054 0
Notes 3 (a) = Farm work force in the season

{&}

Fars work force off the season



Table 5,25 Intome,Csipense ang Dash Baving Profiles i Northern LRA
wher Soybean Frice fguals 16.90 bBaht / kg
Year Artivity Hired Incoas Household Cash
labor Farm #age Pre.yr. Total expense  saving
Types Area Eaving
rai  manRday p A i haht baht baht
1 BE B 0 38.76 81.74 ¢ 13173 7197 3981
2 &E 3 G 39,38 47.41 23,2 17154 7921 233
3 &8 ] 4 28,70 J9.86  35.8F 20406 1051k 7374
3 3R 3 6 21.8% 35.27 42,83 23047 11003 12080
x Gk 5 8 18,97 32,23 47.B0 25233 11400 13833
&  GR H] 4 18.48 30,12 922 27086 11725 1328t
7 BR 3 0 1771 28.38 5,70 28404 11990 1b4b4
8 5B a g 7.8 £7.45  55.3% 0 29837 12205 17431
i & ] 0 ih.47 Fh.G ab. b 30404 2383 12X
16 5B b & 16.0%8 23.51 6.0 313%3 12528 8BS
Tatal NPV 151653
Table 5.254 Resource Ytilization and Opportunity Costs of Resources in
Horthern LRA Wher Soybean Price Equalc  £0.%0 baht /7 ke.
Land Capital Work Force &} #ork Force {b}
Year
unused  Dppor.  gnused  pppor.  gnused  oppor. upuced  oppor.
cost Cost cost rost
i 4 3377.89 it 3.7%  1Bh.05 0 337.41 &
? ¢ 3pi3.E7 g 3,33 188.0G @ 3574 g
3 ¢ 255%.79 0 2.95  186.0% 0 337.41 &
4 ¢ ML 0 .59  1Bs.05 & 357.4 G
3 ¢ 023,75 { 2.26  1Bh.GE 4 357.41 G
5 ¢ 171,15 ] i.59  18s.03 ¢ 357.41 §
7 0 139B.83 i b.ad 185.05 0 357,41 {
g O 1477.481 { 1.19  1Ba.0G G 357.41 4
9 0 783,18 H 0.82  1B5.0% ¢ 357.41 &
10 I { ¢.43  1BA.0% 6 307,481 a
Summation 0 18750.18 @ 20,73 1BAO.G 4 3374.1 g

Fars work force in the season
Farg work force off the season

Rates 1 {a)
{b}

n
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9.7.4 Chandes in Mango Price

The increment of farm income derived from mango was feasible
under two conditions :
1) when its farm gate price inereased in scdordance with

market price, and

2) when a good variety of mango replaced the local one.

For these reasons, in this section, the study tried to
examine the impact of mango price changes above or under 3.00
baht/kg. The prices between 2.70 and 3.00 baht were investigated.
The cropping systems which came into the solution were similar to
the ones in the BFPN. Those were soybean monocrop in combination
with soybean and mango intercropping systems.

¥hen mango price at 2.65 baht/kg., soybean was dominant in
the solution. This was due to the return of mango at this price
providing less profit than the return of mono soybean (Table 5.27).

When its price went above 3.00 baht/kg., it was found that
at3.75 baht/kg. of mango resulted in a different solution from the
BFPN'S. The solution pattern was changed as follows: during the
first three years, mono soybean was recomnended in the smaller plot
size while soybean and mpango integration (SBMG) was recommended in
the rest of the farm area. In the second year mono soybean was
reduced by 0.65 rail where this aresa was incidentally utilized for
SBMG, the second plot. This increased the SBMG area to a total of
3.74 rai. In the thipd year there was no change in the production
sizes except an  increment in mango production cost which resulted

in the logs of farm income (Table 5.29).
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Tabie 3.47  Incose Experce and Cash Saving Profiles in Northern LRA
When Hange Price Eguals 2.65 baht / kg.
Yoar fctivity Hired Income Househoid [Lash
iabar Fare wage Fre.yr. Tatal expense  saving
Typas Area SaViRg
Fai  @angay i A 1 bakt haht kant
1 SR -] § 3.1z A%.EB § 11838 8%11 2728
2 5k 3 26.40 sb.61  1B.§9 14347 F410 4957
3 Sk E 0 2113 45,060 29.87 16594 9519 477
4 58 3 ¢ 19.04 44,15 3L.BO 1B4LT 10152 3255
] Bt I o 17.41  40.8% 1.3 19904 10424 R480
& Sk i 0 16,60 38,50 45,89 2Mi1% 0 10447 16472
7 5B 3 ¢ 15,85 36,78 47.36 0 22111 igB2R 283
2 R 3 ¢ 15,30 3n48 0 49.22 0 229z 19977 1194S
g Sk i G 18,86  34.4%  Gh.6% 2X8B4 1i(9B  1Z4Bé
if S B ¢ 1433 357D ST i {11y7 19w
Total NPV C 11312
Tabie &.28 Resource Utilization and Opportunity Costs of Reseurces in
Northern LRA When Hange Price Cguels 2.6% haht / kg,
Lang {apital Hork Force (&) ¥ork Force {B)
Year
unused  Oppor.  URUSES  DpPGr.  uhused  oppof.  uAused  oppor.
cost cost cost coct
i ¢ 2349.8¢ G 3.74  184.05 g 337.41 1
Z G 2096.33 a 333 iBe.0G 4 357.41 {
3 ¢ 1B37.24 0 3.5%  184.0% G 357.41 i
4 0 1462B.96 2 2.59 6,06 ¢ IEF.4 0
K] & 1467.B% g 2.7 184,03 0 357.4% {
& G 1190,38 G 1.89 1B&.03 ¢ 357.4 it
7 o 973011 i 1.55  15s8.0% ¢ 33l.41 4
) ¢ 7ELSL G 1,19 186,03 4 3574 {
7 ¢ 518,38 { (.82 184400 o 357.4t o
10 0 270,45 o (.43 186.0% ¢4 357.a ¢
Susmetion ¢ 136437 0 2,73 1850.3 ¢ 35741 it
Kotes @ {a) =  Fare work force in the season

H

Fare work force off the sesson
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In year four soybean monocrop was not encouraged anymore,
its area was replaced by SBMG for 1.28 rai. Meanwhile, in this year
mango of the first vear plot (3.09 rai) started to provide a
benefit return. That measnt the soybean crop in SBMG cropping system
in this plot was éliminated. During vear 5 and B, soybean areas
under the SBMG cropping systems of the second and third vear plots
gradually vanished, due to ﬁhe shading effect of mango; Therefore,
from year seven to the end of the plan only mango was in the
solution.

It was obgerved that when the mange price was equal to or
above 3.75 baht/kg., mono soyvbean also came into the sclution
lbecause cash investment in soybean was lower than in mengo and it
also returned the benefit in the same year. 5o it was reasonable to
produce soyvbean in some areas to  provide part of the total net
income to meet the farms® consumption needs while mango was still
unprofitable (Tahble 5.29).

This sensitivity study also showed that if farmers still
planted mango, (local varieties whose produce prices were always
loﬁ) then it was hard for farmers to obtain the optimum benefit
from them. On the other hand, if farmers produced a good variety or
managed to obtain higher profitable produce or adopted plant
propagation technology to produce a higher grade then mango seemed

to possibly make its growers become better-off.
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Income, Expense and Cash Savire Profiles in Northern LRE
(LG i

khen Mango Frice Equals 579 baht / kg

Year fctivity Hired Incage Househald  Cash
fabor Farm Bage FPre.yr. fotal expense  saving

Tvpas Area saving
ral  manday i i ! baht baht baht
1 BB,5EHS  1.9L,3.0% G 2,06 9RO o BZ%9 8799 0
2 5B,5BHE  (.26,3.74 q .97 .04 o.00 8449 B33 284
3 GSB,SENME  1.26,3.74 ¢ -1.44 98.00 J.44 B29% 8297 {
4 GhRG,HE  1.91,3.09 0 3499 430 .06 12510 907% 3440
% GBRE,ME 1.26,3.74 0 3934 42,63 18,03 1907% 10273 g804
& ShEE,HE  1.26,3.7% 0 41.38  28.1% 30,47 28BY7 12071 14BZ4
7 HE ] ¢ 3834 20,09 8.7 406477 18191 24284
8 it 3 & 31.91 16,09 52.00  30UR3 1A038 34547
y i 3 0 29.43 13,42 Gb.93 AGLOY 17877 42732
16 fig g ¢ 25,10 1.8 2,63 4BB9L 19394 497

Totai WPV 155273

Tabie 5,30

Resource dtilization and Dpportunity Costs of Resources in
Northern LRA When Bango Price Equals 3,75 bakt / ko,

Larg Capital VWiork Force {&)  Work Force (B
Yoar
Enused Upper.  unised  oppbr.  unused  oppor,  gRused  oppor.
tast cost cost cost
i ] G584.18 f d.06 174,04 & 323,38 {
Z ] 4474.3% 4 7.12 179,43 ¢ 318.37 {
3 it 57458.31 G 7.98  1B3.04 0 31637 G
] b 1428.95 a 2,59  ZislB 0 302,81 {
G 0 1407.88 {0 2.2%4 23387 g 302.81 ¢
5 i 1190.38 I 1.8% 226.9 G 362,481 &
7 g 973,11 Y 1.3% 239 § 302,41 0
B i 1052.5 il 1.19 238 40 302.81 e
g ] 3iH.38 y 4.8z 239 0 30261 g
10 ] 270.6% g (.43 239 ¢ 307,84 Y
Summation G 21608.7 0 33.97 214548 § 3073.51 it
Notes @ {&} = Fare work force in the season
{b) = Farm work force off the season
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5.8 Summary

Programming solutiong, as summarized in Table 5.31 for
general sites and Table 5.32 for Northérn 1océtion of Chom Thong
LRA, proposed that available farm ares, farm lsbor and ocutput price
interrelatedly resulted cropping patterns and production sizes.

For the basic available resources (i.e. .land, labor and
capital), about 30 ¥ of the Chom Thong land reform farmers fﬁlly
utilized their 1land for tobacco monocropping in relevance with the
recommended solution in the basic optimal farm plan (BFP). This
was found in Gi1 and G2:1 farmers who engaged their total LR farm
ares in tobacco monocropping system and earned 10,720 and 13,917
baht/household, respectively, from this crop (Table 4.17). These
values were nonsignificantly different from the BFP farm incpme '
(13,100 baht/household) in the first yvear. On the contrary, in
northern LRA, soybean monocrop was not recommended unless its price
was egual to or above 10.90 baht/kg. Thus, those soybean
monocropping farmers should consider to optimize  their farm
resource utilization through the diversified farming systems.

Nevertheless, off-farm income earned from off-season
resulted from the programming were about twice of the actual
earning. This could possibly become less if probability of finding

job was accounted.
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