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Economic Performances of Small Holding Rubber-based
Farms in Southern Region Thailand: Case Study
in Khao Phra, Phijit, and Khlong Phea Communities

Songkhla Province

Parinya Cherdchom', Paratta Prommee! and Buncha Somboonsuke’

ABSTRACT

Rubber small holding farms, presently, were forced to adapt to maintain economic viability under
the economic crisis in South East Asia. The results were founded that four systems of rubber based farms,
namely, rubber-intercrop farming system, rubber-fruit tree farming system, rubber-livestock farming system
and rubber-integrated framing system show better economic performances with greater gross margin, higher
net farm income, and better justification as evidenced by investment appraisal than other farm types, especially
in cases of the sub-systems including rubber-pineapple farming system (R,;) Rubber—durian-mangosteen
farming system (R,3), rubber—durian-mangosteen-rambutan farming system (R,4), rubber-chicken farming
system (Rs3), and Rubber—durian-fishery farming system (Rg;). These system are, therefore, appropriate for
promoting extension service in the rubber growing area in Thailand.

Key words: farming system economics, rubber-based farm, rubber small holder, economic performance, and

economic development

INTRODUCTION family income of rubber small holder in Thailand

(RRIT, 1999). In during economic crisis of 1997,

Rubber is a economic crop in southern, Thai rubber small holders were forced to adjust their
Thailand, which has helped sustainability the farming strategies to maintain viability and remain
development of quality of life and the increase in sustainable. These adjustments were including
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economic adjustment, and social adjustment toward
increasing their farm productivity and efficiency.
However, small holding rubber-based farming system,
presently, has forced with many challenges which
have impacted the productivity and efficiency such
as deficient direction of economic evaluated situation
and deficient understanding of causal agents of their
expenses and incomes. The purpose of this paper was
to describe the approach of the economic analysis of
small holding rubber-based farming system for
finding what systems are excelled economic

performance.

The objectives of this paper

1. Evaluate the economic performance of
small holding rubber-based farming system by
means of the calculation of net farm income and
relative measurement, farm efficiency measurement,
farm capacity and productivity, and investment
appraisal.

2. Recommend the appropriate alternative
rubber-based systems which show excelled economic

performance for extension.

LITERATURE REVIEW

1. Rubber farming system

Rubber farming system is one of cropping
systems. In rubber farming system, it comprises two
factors, namely, endogenous factors and exogenous
factors (Ruthenberg, 1980:Spedding, 1998)
Endogenous factors are bio-physical components
that are direct impact on smallholding farms plan
and implementation strategies such as rubber yielding

breed, smallholder decision making process and

empowerment (skill, knowledge and attitude) soil
and soil fertility, farm management practices, input
factors (farms’ capital for investment, labor, fertilizer),
including farm production and yield. While the
exogenous factors comprises some physical and
economic factors that are indirect impact on
smallholding farm plan and implementation strategies
and largely out of control such as climate, temperature,
the quantity of rain, natural resourcess socio-
economic factors such as marketing and processing
system, marketing plan and policy including the
service. The changing of two factors is an impact on
smallholding farm adjustment under the current farm

situation. (Figure 1)

2. Rubber small holding system

The rubber small holding system is usually
interplant with fruit, coconuts and annual crop (as
mixed cropping). The trees do not always form
continuous stands but may be in clumps separated
by other vegetation. Beyond the environs of the
small holders” house. The mixed stand of rubber and
other crop (mixed crop) usually give away to a pure
stand of rubber in the midst of tall undergrowth. The
average of Rubber small holding farms in Thailand
is between 0.3 ha and 8.0 ha, Malaysia (average)
between 1 ha and 3 ha, Indonesia (average) between
1 ha to 4 ha, India (average) between 1 ha to 20 ha
that is similar to Sri Lanka average farm size. In
contrast with estate planting (300 trees per hectare),
final-stand planting on small holdings is usually very
dense, with 500-900 trees per hectare, disregarding
higher labor input, while estates try to economize on
labor by aiming at high yield per tree. Rubber

tapping is not necessary a regular task and this makes
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rubber such an attractive crop for small holders,
since, during the peak rice-planting and rice-
harvesting seasons little labor need be devoted to
rubber. Small holders prefer to tap when time
permits or when cash is needed, although irregular
tapping may lower average returns. In some cases,
small holders tap only during periods when schools
are closed-weekends and vacation. Another advantage
of rubber for small holders lies in the possible
employment of farm family labor at low costs. Small
holders use unselected seeding. Usually, they do not
receive maximum yields because of poor cleaning,
leaking Lack of managing, irregular tapping, over
tapping when cash is needed and often wasteful
tapping techniques. They are, however, low-cost
products, and so are competitive with estates and
return per hour of work comparing favorably to
arable crops. Whereas the prices of estates are
severely falling by small holders may cultivate other
crops more intensively or keep up animal such as
sheep, cow and poultry and in the meantime, trees
may rest for rejuvenation to produce larger yields

when rubber prices rise (Ruthenberg, 1980: Barlow,

1978)

3. Typology of small holding rubber based farming
system in Thailand

The rubber holding in Thailand can be
classified into three different sizes namely; small,
middle, and large the small size farm with the area
between 0.32-8.0 hectares comprised of 1,012,000
farms or 93.0% of total rubber holdings in country
in 1999 with an average farm size of 2.08 hectares.
The middle size farm with the area between 8.01-

40.0 hectares comprised of 73,000 farms or 6.7% of

total rubber holdings in country with an average farm
size of 9.6 hectares, while the large size farm
comprised of 3,000 farms 0.3% of total rubber
holdings with an average farm size of 63.2 hectares.
(RRIT,1999)

In addition, there are various criteria to
classify the typology of small holding rubber based
Farming system such as :

Thungwa (1998) classified three types of
small holding rubber based farming system based on
the number of associated crop with rubber as
follows: (1) Rubber plantation with associated one
cash-production crop. (2) Rubber plantation with
two other cash-production crops, and (3) Rubber
plantation with three or more other cash-production
crops grown in various patterns between the truck
and/or row of rubber trees.

Kjonchaikun (1995) classified small holding
rubber based farming system based on type of crop
that are usefull in supplementing the household
income (1) Rubber-intercropping system, (2)
Rubber-covercrop system, (3) Rubber-orchid system,
and(4) Rubber-multicrop system.

Nissapa and et al. (1994) classified the types
of small holding rubber based farming system in
southern Thailand : (1) The jungle rubber community,
(2) Tradition jungle rubber (3) Economic rubber
system, and (4) Rubber monocultured system.

Somboonsuke and Shivakoti (2001) classified
the six current main types of small holding rubber-
based farming systems (R) in Southern Thailand
based on the criteria of individual farm’s agricultural
production activity, socio-economic structure and
agroecozone : (1) Small holding rubber-monoculture

farming system (R;), (2) Small holding rubber-
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intercrop farming system (R,), (3) Small holding
rubber-rice farming system (R3), (4) Small holding
rubber-fruit tree farming system (R,), (5) Small
holding rubber-livestock farming system (Rs), and
(6) Small holding rubber-integrated farming system

(or rubber-integrated activity farming system)(Rg)

METHODOLOGY

The Study area was Songkhla province that
was divided the area into three agroecozones based
on the criteria of topography, biodiversity, and socio-
economic characteristics. Three communities were
selected by purposive sampling method; Khao phra
, Phijit, and Khlong Phea communities, receptively.
The economic analysis of the representative small
holding rubber-based farming systems were as net
farm income and relative measurement, farm efficiency
measurement, the measurement of farm financial
capacity and productivity and investment appraisal,
respectively.(Johl and Kapur,1992) Simple random
sampling technique was usred to select 177 small
holding farms for net farm income and relative
measurement and 379 farms for measurements of
farm efficiency measurement and investment appraisal
that cover 25 farming system cases from six main
types of small holding rubber-based farming system
for economic analysis: net farm income and relative
measurement. Select the systems that show the
excelled economic performance to analyze farm
efficiency measurement, measurement of farm financial
capacity and productivity and investment appraisal

from 379 farms.

1. The concept of economic analysis

The economic performances of the small
holding rubber-based farming systems were identified
through calculation of net farm income and relative
measurement such as gross margin analysis, return
to family labor, return to fixed cost, and return to
variable cost, and investment appraisal. The result of
these have been the basis for evaluating the
economic status of small holding rubber-based

farming system. (Johl and Kapur,1992)(Figure 2).

1.1 Net farm income and relative
measurement

Net farm income has been used in the context
of “measure of rubber small holding farm
performance”. It is calculated as the total gross
output per farm by computing the value of all farm
products and deducting the total variable costs. By
using net farm income (NI), one can derive further
relative measures of economic performances such as
productivity, which are then used to compare factors
such as family labor input or total cash cost, etc.
Several relative measurements of economic
performances of small holding rubber-based farms
were used which included gross margin (GM), return
to family labor (NFL), return to fixed cost (RFC) and
return to variable cost (RVC).
gross margin (GM) = total gross output — total
variable cost
return to family labor (RFL)

gross output - variable cost expect labor
- amount of labor
gross output
total fixed cost
gross output
total variable cost

return to fixed cost (RFC) =

return to variable cost (RVC) =
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Step | Net farm income and relative measurement
Step |1 Farm efficiency measurement
Physical efficiency measurement Financial efficiency measurement
Stepl | Farm capacity and productivity
SteplV Investment appraisal

Figure 2 Conceptual framework of rubber-based farming system.

Source: Johl, S. S. and Kapur, T.R., 1992.

1.2 Farm efficiency measurement

Farm efficiency measurement is important
for small holding farm business management and the
small holder decision making process relate to the
manner in which available farm resources are
allocated vis-a-vis the objectives of the small holder.
Farm efficiency is divided into two measures, the
physical efficiency measurement and the financial
efficiency measurement, for comparison among the
small holding systems, and this study has used both

aggregate and ratio measures for analyzing farm

efficiency.
Measure of physical efficiency

production efficiency (PE)

_ production per hectare of farm x 100
" average production per hectare of farm in community

crop yield index (CY)

_ yield of crop in farm x 100
~ averageyield of al farm in community

area croped x 100
total cultivated area
total man - equivalent

total cultivated area

cropping intensity (CI) =

total labor per area (LPA) =
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total areain crops

_ (net farm earning - value of family labor) «100

crop area per man (C.A.P.M) = -
P P ( ) man - equivalent

productive man-work unit per man-equivalent

total P.M.W.U

PMWU) = —MMMMM
man - equivalent
Measure of financial efficiency

total gross output

gross output per gross input = -
total grossinput
Fertilizer cost per cultivated area

_ total fertilizer
total cultivated area of farm

M.P and E investment per crop area

total machinery investment
total cultivated area

Cost Ratio:

total operation cost
total profit

- operation cost ratio =

total fixed cost per year

- fixed cost ratio

gross profit
. total expense
- gross cost ratio = ———
gross profit
total expense
- cost per aréa = ——(—————
unit of area

Income Ratio:
total net income
total area
total net income
man - egivalent

- net income per area =

- net farm income per farm labor =

1.3 The measurement of farm financial
capacity and productivity

Further measures of productivity such as rate
of return to capital and farm equity capital are
employed to analyze farm efficiency.

measure of farm productivity

rate of return to capital (RRC)

total farm capital
rate of return to farm equity capital (RRFEC)

_ (net farm earning - value of family labor)
- total farm equity

x 100

measure of financial capacity
self financing capacity and debt servicing capacity
method:

+ net farm income

- depreciation

- family expenses

= self financial capacity

- repayment of interest

= debt servicing capacity

1.4 Investment appraisal analysis

For the investment appraisal, benefit and cost
analysis including net present value, internal rate of
return are used for assessing the economic
characteristics of proposed farm projects.

benefit and cost analysis (B/C)

bl b2 bn
@+t @+? T @+n)”
- ad R c2 . cn
@+t @+? 7 o@a+)"
net Present value (NPV)
bl b2 bn

@+i)t ¥ (1+i)? et @+i)"
aif+aﬁﬁ+”+aﬁw

internal rate of return (IRR)

bt b2 o bn
O=ivt it @ein? T @)
1
Where = the discount factor that is the

@+i)"
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process of finding the present worth of a future
income is called discounting

b = annual benefit

¢ = annual cost

n = number of year

i = Rate of interest

inv = investment project

RESULTS AND DISCUSSIONS

1. Net farm income (NFI) and relative
measurement

Table 1 shows that the rubber cultivation as
monocultured cultivation has the lowest benefit
while the rubber cultivation associated with other
activities has more benefit. This was confirmed in
R, Ry, Rs and Ry systems. The results found in Ry,
system (Rubber-pineapple farming system) show the
excellent economic performance as Net Farm
Income (NFI), Gross Margin (GM), Return to
Family Labor (RFL), Return to Fixed Cost (RFC)
and Return to Variable Cost (RVC).For NFI, it was
found that Rg, system (Rubber-Durian-Fishery
farming system) has the highest economic performance
with 114,829.26 baht/year. But, it uses more farm’s
resources and high cost of input factor. This result
shows higher total cost of 169,872.00 baht/ha/
year.The second rank was R¢; system (Rubber—rice-
durain farming system) with the value of 91,571.64
baht/ha/year. The third rank was R,; system
(Rubber—pineapple farming system) with the value
of 79,752.62 baht/ha/year. Small holders in this
system are more business-oriented than other R,
systems. The pineapple market system is efficient

and production is normally sent to industry system.

However, small holders use high cost of input factor
that confirmed the total cost with 37,503.58 baht/ha/
year. The R, systems (Rubber-fruit tree farming
system) also have the excellent NFI. It was found
that Ry, (Rubber-Durian system), R,;3 (Rubber-
Mangosteen farming System), R4, (Rubber-Durian-
Mangosteen System), and Ry3, (Rubber-Durian-
Mangosteen-Rambutan farming System) have the
excellent NFI with 35,093.97, 22,597.46, 64,601.20
and 61,683.14 baht/ha/year, respectively. However,
this system uses high investment. In Ry systems
(Rubber-livestock farming system), it was found 3
sub-systems have similarly high NFI, but lower than
R, systems because Ry systems normally use higher
cost of production and more management skill than
R, systems. In Gross Margin Analysis, the highest
gross margin value was found in Ry, system
(Rubber-Durian-Fishery farming System) with the
value of 132,908.11. Also, the results show that nine
systems (Rg3, Ryp, Rypps Ryzo, Rynge Rypps Ry,
Ry,3, and Ryy3) also have the high gross margin
value when compared among within systems. In
RFL, it implies the labor s ability in production
system, and the unit of labor used in farm’s operation
that small holders can get unit of output. Table 1
shows that R, systems show high value of RFL,
which means the ability of labor in this systems is
higher than those in other system. Especially, Ry,
(Rubber-Durian system) has the highest NFL of
10.40 units. It means that with 1 unit of labor used
in farm’s operation, small holders can get 10.40 units
of output. R, systems and Rg systems have lower
value. RFC and RVC show the ability to return cost
of production as relationship between the unit of

investment cost (fixed cost and variable cost) and the



159

o A
AUUN 2

23

4

o

7

2. INHATA AT (9AN)

woysAs Suruwrey opojsid-roqqny : Yy pue woisAs Surwuey Fuoyuol-roqqny : YTy ‘woysAs Surwiey uosjsoSuow-roqqny : ity

‘UI9)SAS

Sururey uennp-roqqny : <Yy ‘woisAs Suruwrey jueinquiv-roqqny : 7Y ¢ oon 1nay poreoosse ouo yim 1qqny 'Y yim worsAs Suruuey oon ymag-reqqny vy

(11 usoned)

10qqnu jo jord JuIdlIp ur dou-reqqny : &y pue (T wreped) woisAs Jururey 1oqqnr Jo jofd swes oY) Ul oou-1qqNY 'Y ynm woysAs Surwiey oou-roqqny ¢ £y

wo)sAs Jurwiey vueueq-10qqny : YOy pue woysks Surwiey 00u-roqqny © £0y ‘wo)sAs Juruire) uIod 10oms-1oqqny ¢ <oy ‘waysAs Surwrey ofddeourd-roqqny 'y yia

woysks Juruurey dororur-1oqqny : O ‘weosks Juruie) pamynoouow-roqqny Y yim woisAs Suruiey peseq-1oqqni Suipjoypewis ¥

6661 LI WoIl (6661-0661) UoNeANNO Jo sieak ud) 1oy aoud oSeroae oy sesn pue ‘Teak 1od aredoy 1od Jyeq jo swue) ur pajenoed ur uononpoid Jo 1s0d oy, : JTewdy

000Z‘AoAIns praL] : 2210S

' 651 €Ll €0°C Al €Il 61'1 €Tl 6C'1 €1 06'€ 90°C (OAY) 1500 d[quLIEA 0} UMY ‘6
€0'8 98'L 61'8 L8°6 0r'L PIEl §9°€T $6'8 609 w6 6LS1 or'9 (Od¥) 1500 paxy 0} WY '8
6 006 0T6 or01 01’8 6T L8'1 v @l 89'1 w©L v6'8 (T0) 10qu] Aqruey o) wmay 'L
TOLV6'ST YOTYO'VT LOEESIE 16°LT8'Ey 16TSO'6I ISTELY  TS96L'E  96'88L'9  €E016'S  LOTHO'S  PE6LILS +TOCTIT (1K/euyeq) (D) udiew sso1n ‘g
TLSOS'LT $S'SOT'OT OV'L6S'TT LE'C60'SE 8PS0l 6TLLOT  PI'€SLT TS'SILT  99'6T9°T 00919t  TOTSL'6L LLOSLYT  (1K/ey/iyeq) awoou] wirey N 'S
€TOPLLO £9°909°99 L9°909°CL 9L'TITO8 LE90ITY v IHI'0F 1TEL6'ET 00°000°9€ 99°'L§0°9T 00°000%€ TOSTLIT 1S00€ Ty  (1/euAyeq) indino ssoid [eloL p
06'8EH'S  0S'OLY'S  19°SET6  V6'EEL'S  SPSVL'S  TTPSO'S  89CIOT  vHOTOY  L90STY  LOTY'S  L9OTHL  Li6HHO (16/eu/1qeq) 1500 PIXY [RIOL '
6L'LSTOT OV'L61°0T 86'9€9°01 LT66TOT 66'19¥01 19°409°S 982067 8T'S60'L  08°S68%  €9°L0S9  89'80€'L  19°SL'SK yseds - WN 7T
TSEPOIE TTLOLTE TYOEI'SE LSPS0TE L 16S°TE TE'S08'9T €SELT'ST 9LTINTT €STISTST OL'6V9'61 TT8ILTT S9'SSI'ST used 1'¢
19708 Tv €9V96' Ty 9CLL'SY  SS'ESE'TH OP'ESO'SH €6'60V'SE 6E9LI0T vO'TIT6C €ELYI0T €ELS6'ST 16'9L0°0E LTH90°0T  (AK/eu/iqeq) 1500 S[qeuea [vI0L,
IS0FT0S €I TPP0S 1T600°€S 6LLITIS 68'108°IS SI'POP'SE LO06ITC SHICT'EE 00°8THHT 00'V8E'6T 8SECOSLE HL'EISIT (1£/ey/1eq) 150 TeIOL, '
fvm v:\M m:uM N;M :wx
Try ty Iy oy £y Tty 17y (7z=U) T
(pe=u) "4 (cz=u) 4 (ce=w & B

‘SWRISAS Jururey poseq - 19qqni JUIP[OY [[BWS JO SJUSWQINSEIW JATR[OI PUB QWIOOUI WIE] JON T d[qBL



Tn 23 2

o

I

2. INHATA AT (9AN)

160

(AT woneg) woysks Suruirey Kroysy-oaminiy-oqqny  : Yy

(11 woneq) WoisAs Suruiey (UBLIND) 9INNLY-20L-19qqny : €9y (I woneq) walsAs Suruue] (Sp1ed) YooIsaAr-oou-1oqqny : 9y

(1 wopeq) WoIsAs Surwiey (USYOIYO+ILOS) YOOISIAT-oaInLy-1oqqny : 'Oy yim ¢ woysAs Suruwey soeroqur-10qqny : 9y ‘widisAs Suruwrey

uYDIYO-10qqNy : £S5y pue woysAs Suruwrey 1eoF-10qqny : CY ‘widisAs Juruirey opyes-10qqny : 'Y Yim wIsAs Furwey YO0ISOAI-10qqNy : Y ‘WIsAs JuruLey URINQUIEI-UdISOTURW-URLIND-10qqNy : CEVy

‘wysAs Furwery ueinquies — SuoySuo] — ueLnp — 1oqqny : '€y oom ynay jo sod) pojeroosse om) ueyy dIow WIm 1aqqny £y

wsAs Fururey FuoySuol-ussysoSurw-1oqqny : Yy pue woysAs Surwey  SuoySuor-urnmp-roqqny : £CVy ‘Suruey ueinquier-ueLnp-roqqny : Yy

‘woysAs Suruey  udIsOFuRW-URLINP-10qqNY : TPy ¢ oom iy pajeroosse ouo WIM QY : MY Im woisAs Surue) poseq-Ioqqni Sumpjoyfews <y

6661° LI Wo1j (6661-0661) UONERANMD  Jo s1edk ua) 10 ooud oSeroae oy) sesn pue ‘reok 1od orejooy 1od Jyeq jo suue) ur pajenofed ur uononpoid Jo 1505 AYJ, : SIewoy

000Z‘foAms p[oL] : 92IN0§

88'1 9T or'l 1€l LLT I+ 0g'1 17T 0S'1 91'C 69'1 0T 95T (DA¥) 1500 d[qeLIeA 0] WY 6
SLSI 66'8 65°S1 SI'L uy 919 00Tl 9Tl €0'8 6501 w©'s 1101 9Tl (OA¥) 1500 PaxIy 0} UMY '8
LE'S we [ ST 68 65°€ 89°C ws 09'8 86 w6 $6'8 006 (‘113 Joquy A[iwey 03 uImay "L
11°806°TE1 1€°6S1°L01 SEOLY'ST  1€990'TF  61°€09°9F  60°€SS'IE  61'€06°0E  SI'GLY'IL  S8'STE9T  PLIVOFS  LLTESTE  €1'600°8Y  86'S8PPL (1£/eupyeq) (WD) uidrew ssoin -9
9T6TSPIT $OILST6  19°6T€ST  OF'SEO'LI  98'6S0T  9L'660FT  98'6L8°61  +S'€89°I9  TEEESOI  OV'110Sy  OI'VOL'TC  €5'809°SE  0T'109°+9 (14/ey/1yeq) dwoour wiey 10N 'S
9TT0L'Y8T 9L'LSO'OPT 86'0E8'H0T 9E98L'TLI 6£98T'LOT 6T'98T'601 6E'98TTEL 9L TI0TTI TTOLY'SL  6TSHGTOT LS'OVL'LL  9L'TI0'S6  9L'TITTTI (14/ey/yeq) Indino sso13 eioL, b
C'8LOSL  LOLSS'ST  LLOVI'El  S$0S0'VT  €E€€SOOT  ECESLLL  €E€TOTIT  vES6L'6  €SS6L'6  PO0E9'6  €98TI'6  09°00K'6  8LLSS'6 (1£/eU/1yRQ) 1500 PaXIY IO, "¢
PL'SSS'OE  TEV66'L  €9SSS'TH  L6VILTE  TOOVLYI  LTOISSI  TI'9L9WT THOLTTI  SE'SILTI  OLWGHTT  SOLSI'TT  +9'TTvI‘l 996811 yseo - UoN 7'
IPL06 71T €I'V06'%C  L6POS'EET 80°SS6'86  SI'LEGSY  €6'919'SS  SO'LPLOL  OI'EST'SE  I+'T9'6E  6L'S0S'SE  SL'OSL'YE  66'08S'SE  ¥1'9T1'9¢ ysed 1°¢
SI'E6LIST SH868°TE  09°09€'9L1 SO0TLOEI 0TE8909  OTEEHLL OTESETOL 8STESOS  9ETIVETS  SSEOS'LY  OS'EI6'SY  €9°TOOLY  8LTIL'LY (1£/ey/1yeq) 1509 SqRLIEA [RIOL, '
007L8'691 CTI'98H'Sy  LETOS'68T 06'0SL'PST €S9EL'98  €S981°S6  €S'90KTIT TE'LIE09  689E1°T9  68°€E6'9S  LY'THO'SS  €T'E0V9S  9S°019°LS (1£/ey/1yeq) 1500 [e10L,
wc% mom Nwm EM mwm Nmm I A vam F:QM wmwm mmwm NNvM _Nvm
va NﬁM
(ze=w) %4 (gg=u) *4 (pe=u) " JUSWRINSEI

'SWAISAS Surure] paseq-1oqqnl SUIP[OY [[EWS JO SJUSWIAINSEOW QAIR[AI PUB QWOdUI ULle] JoN :(penunuod) | Jqe].



2. nmasm a3 (Caaw) 17 23 atui 2 161

unit of profit or output that small holders can get.
The results show that R,, R, and R4 systems have
high value of RFC because small holders in these
systems have used a little equipment and building in
operation, confirmed by the value of RVC that was
quite low due to use of the high variable cost of

production.

2. The farm efficiency measurement

The results in Tablel show that they were
founded the 11 representative systems which show
the excelled net farm income and relative measurement
so, these systems were selected and identified the
farm efficiency measurement in terms of Physical
Efficiency Measurement and Financial Efficiency

Measurement (Table 2).

2.1 Physical efficiency measurement

It was found Rs, systems (Rubber-livestock
farming system), and R,;; systems (Rubber-Fruit
tree farming system) show the high percentage of
production efficiency (PE) that correlate with crop
year index (CY1). It indicated that land use of R,
systems was the most efficient when compared to
other systems. The result, also, shows the correlation
with labor efficiency measurement. It was found R,
systems, especially Ry, and Ry 3 show the high
total labor md./ha/year with the value of 193 and 178
md./ha/year respectively. Also it was found Rs
systems and Rg system especially, in Rs; and Rgy
have 198 and 173 md./ha/year, respectively. In
comparing the productivity of manpower (Full-time
worker), it was found that R,; system (Rubber-
pineapple system), R,3, system (Rubber-durian-

mangosteen-rambutan system) and Rg, system

(Rubber-durian-fishery system) show high values
with 54.44, 71.22 and 60.88 kg/md., respectively.
The summary shows that though the systems have
high land use efficiency, their labor efficiency is
quite low. This is because these systems require

more labor, that leads to high cost of production.

2.2 Financial efficiency measurement

In aggregate measurement, the results show
that Ry-systems (R4, Ry, Ry3, and Ry, systems)
have the excellent economic performance in NFI,
total operation cost, and total variable cost. However,
these systems also have high total cost of production.
R, system and R; system show quite low economic
performance. This is because the monoculture crop
cultivation, normally, does not require complicated
management and more input factor and equipment.
In ratio measurement, there are 5 financial
measurements for the farm's efficiency to set plan
and implementation strategy and decision making
process. The measurements are as follows: (1) Gross
output per gross input that measures the ability to
investment, (2) Fertilizer cost per cultivated area that
measures the use of fertilizer per farm’s size, (3)
Machinery cost per area that measures the total cost
of machinery in operation per farm’s size, (4) Cost
ratio, and (5) Income ratio that measures the
financial capacity of farms in production system.

In gross output per gross input, it was found
that all systems show profitable operation. Especially
in Ry, Rs, and Ry systems, they show high values,
which means that with one unit of cost of input,
small holders can get one unit of output. It indicated
that the higher value of ratio was, the more profitable

operation was. For the fertilizer per area, it was
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found Ry systems show the high value. Especially,
Rs; systems (Rubber-cattle system) have the highest
value of 20,495.70 kg/ha. In the machinery cost per
area, it was found Ry, Ry, and Rg systems show high
ratio of machinery cost per area, which indicated that
these systems normally have more use of farm’s
energy than other systems.

In cost ratio, the purpose is to indicate strong
or weak points in the organization or operation of
farm’s business. There are 4 cost ratios that were
measured as the following: (1) Operation cost ratio
measuring every unit of farm’s outcome, small
holders have to pay one unit of operation cost.
However, it may also increase or decrease because
income may be increased or decreased due to the
change of product price; (2) Fixed cost ratio
measuring every single unit of farm’s outcome, small
holders have to pay one unit of fixed cost in
production system; (3) Gross cost ratio measuring
every unit of outcome, small holders have to pay one
unit cost of expenses; and (4) Cost per area
measuring one unit of actual cultivated area, small
holders have to pay one unit of total farm expense.

The result shows that R,; systems (Rubber-
pineapple system) and R 3, system (Rubber-Durian-
Mangoteen-Rambutan system) have low value of
operation cost ratio with 0.25 and 0.20, respectively.
This means one unit of farm’s outcome, small
holders have to pay 0.25 and 0.20 units of operation
cost, which show the efficiency of using operation
cost. While Rs3 system (Rubber-goat system) and
R¢4 (Rubber-Durian-fishery system) have high value
of operation cost ratio with value of 0.72 and 0.67.

It indicated that Rs; and Rg, are less efficient in

using operation cost than those of Ry; and Ry3,
system. This result is similar to the result of gross
cost ratio. It was found that R,; and Ry3, show low
value of gross cost ratios with 0.30 and 0.21, which
reveals the most efficient use of farm’s expense per
one unit of farm’s output.

For cost per area, it was found that R4, Rs
and Rg systems show high value of cost per area,
indicating that these systems pay high cost of
expense per one unit of cultivated area, while R, Rz’
and R systems show low value of cost per area.

For income ratio, there are two measures:
Net Farm Income per area that shows the farm’s
efficiency to get net benefit per one cultivated area,
and Net Farm Income per farm ’s labor that shows
the labor s efficiency to get benefit in operation per
man equivalent. The result shows that Ry, R and R¢
systems show high value of net farm income per area
while R, R,, and R5 systems show low value of net
farm income per area. This result was similar to net
farm income per man equivalent.

From above results of farm efficiency
measurement, it indicated that R, systems (Rubber-
pineapple farming system), R, systems (Rubber-fruit
tree farming system), Rq systems (Rubber-livestock
farming system) and Rg systems (Rubber-Durian-
Fishery farming system) show the excellent farm
efficiency measurement that they should be offered

to small holders.

3. Measurement of farm financial capacity and
productivity
Table 3 shows the result of farm’s financial

capacity and productivity, In farm financial capacity,
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it was found that Rgy, Ry, Ryq3 and Ry3, have the
high self-financial capacity. It indicated that these
systems have high financial potential and ability to
take up new investment. Especially, Rg, systems
(Rubber-durian-fishery farming system) has the
highest value of 90,440.06 baht/ha/year and a high
value appeared in R, ;3 (Rubber-durian-mangosteen
Farming system), R43, (Rubber-durian-mangosteen-
rambutan farming system), and R,; (Rubber-pineapple
system) with 86,931.90, 79,665.80 and 79,750.63
baht/ha/year, respectively. For debt service capacity,
the positive correlation was found with the self-
financial capacity. The more self-financial capacity
a system has, the more debt service capacity it has
also. The result shows that Rgy, Ry, Ry3, and Ry
have the highest debt service capacity. It indicated
that these systems have ability to pay interest and
to cover loan payment in given period.

For farm productivity, it was found Rgy,
Ry12: Ryq3. Rypp and Ry35 have high Rate of Return
Capital (RRC) and Rate of Return to Farm Equity
Capital (RRFEC). Especially, R, and R4, show the
highest value of RRC with the similar value of
186%. It indicated that small holders invest one unit
of farm capital, they get more than one unit of net
farm earning. R; and R show low value of RRC.
Ry and Ry 5 show the high RRFEC with 179% and
174%, respectively. The results of RRC and RREFC
show that Rg, and Ry;3 showing the excellent RRC
and RREFC performance.

4. Project analysis of rubber-based farming system
In calculation of investment appraisal of 11

excellent small holding rubber-based farming systems

as shown in Table 4, it was found that rubber-
monoculture cultivation shows the lowest values of
NPV, BCR, and IRR when compared to other
rubber-integrated systems. It indicated that the
rubber with associated activity provides more
income than rubber-monoculture system. However,
although these rubber-integrated systems have got
high benefit, their cost of production is high. For
example, in R, system (Rubber-pineapple farming
system) gets high benefit with the value of
920,500.68 baht/ha/year, but the cost of production
is 310,825.82 bath/ha/year. Also, the similar result
was found in other rubber-integrated systems such
as Ry, Rs, and R¢ (Table 4). This result is considered
useful for small holders to make decision in selecting
their appropriate production systems based on the
potential of area with the highest benefit. Table 4
also illustrates that all systems show justification in
investment appraisal, confirmed with NPV value
more than zero, BCR value more than one, and IRR
value more than the opportunity cost (Debt interest
rate 5%). This means the rubber-integrated system
needs more investment than rubber-monoculture
system such as Rg; systems (rubber-durian-fishery
farming system) which shows high values of NPV,
BCR, and IRR of 847,158.27 baht/ha/year, 1.64, and
31%, respectively. Similarly, R,; and R5; show high
investment appraisals. Thus, rubber-integrated system
should be contributed and extended to small holders
and they should be involved in planning of
sufficiency economics to improve small holders’

standard of living under the current economic crisis.
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CONCLUSION AND
RECOMENDATION

Eleven representative systems show high net
farm income (NI) and relative measurement including
in rubber-monocultured farming system, (R ;) Rubber-
intercrop farming, system (R,;),  Rubber-rice
farming system (R5;), Rubber-durian farming system
(R415), Rubber-mongosteen farming system (Ry;3),
Rubber-durian-mangosteen farming system (Ry,¢),
Rubber-durian-mangosteen-rambutan farming system
(Ry43,), Rubber-cattle farming system (Rs;), Rubber-
goat farming system (Rs,), Rubber-chicken farming
system (Rs3) and rubber-fruittree-fishery farming
system (Rg,), rtespectively. For farm efficiency
measurement, it was found that three system types
including Rubber-intercroped system (R,), rubber-
fruittree system (R,), and rubber-integrated system
(Rg) show the excellent farm efficiency measurement
that they should be offered to smallholders. In
calculation farm’s financial capacity and productivity,
five systems of Rgy Ryj, Rypp, Ry3p and Ry show
high self-financial capacity, and also four systems of
Re4> Ryp1» Ry, and Ryy show high dept service. It
indicated that these systems have ability to pay
interest and to cover loan payment in given period

For farm productivity, two systems of Rg,
and Ry,;, show the excellent RRC and RREFC
performance. And also, it was found that all
representative systems show significance of investment
appraisal, these systems should be contributed and
extended to smallhoders and they should be involved
in plannig of sufficiency economics to improve small
holders” standard of living under the current

economic Crisis.
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