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FORWARD

The goal of the International Rice Research Institute industrial
extension project is to incr2ase small farmer production, incore and
employment by facilitating greater cropping intensity, less spoilage,
better tillage etc. This goal is to be achieved Ly the puroose of
disseminating IRRI's machines to manufacturers who will build them and

sell them to farmers.

The purpose of this revort is to, first, assess the coasequences
of machanical technology in Thailand and then to appraise the IRRI
extersion programme within the context of farm technology development in

the country.

Faced wifh severe censtraints on time, the entire exercise is
rather brief and the survey is limited to enly two areas, one in the
central plains and the other in the north. The work in the central plain$
was carried out in Supanburi province by a team from ithammasat University
headed by Or. Oow Mongkolsmai. Ue were also very fortunate to have been
allowed to use the data from the "Consequences of Farm Mechanization”
an on-going project funded by USAID in conjuaction with IRRI. The
valuable information derived from the Consequences survey has substantiated

considerably our cwn data coilection.

Dr. Rapeepun Jaisaard, (from Chiengmai University}, coordirated
the team, which carried out the survey in the north. She was ably
assisted by Supasark Simpiti, an agricultural engineer who was responsible

for the survey on the farm machinery fabrigztors.



Meition has also to be made of Dr. Chesada Loohawenchit who
within the very short time available to him was willing to survey the
m2nufacturers of farm machinery in the greater Metropolitan Bangkok
area. Fortunately for us again, Or. Chesada is presently involved in
an ILO sponsored projecf on farm machinery industry, Data from this

sui'vey has proved most useful,

Last out not least we want to thank all our imformants,
without whose cooperation a survey of this kind would have hardly been

possible, We had only 5 weeks to prepare the questionaire, issue the

surveys and write up the report.

Vasantha Narendran
Dec, 6, 1979

Bangkaok
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Introduction

‘ Agr1cu]tura1 product1om in Tha1]and,espec1a!11 of rlce, is |
deve10p1ng rap1d1y From subs1stence production to commercial production.
Until quite recently this increase in production was attributed to the
expansion of the cultivated tand. Now, however, it is recognized that
Thailand has exhausted her agricultural land and continuing agricultural
growth in the country'js seen to be a functton of intensive cultivation
of limited land and the increasing use ot high yielding varieties. To
achieve this agriculturai growth, farm mechanization together with
irrigation and biological and chemical innovation is being induced with

increasing frequency.

In the tight of mechanical technology becoming more prominent
in Thai agriculture, the efforts and design of the International Rice
Research Institute (IRRI) farm mechanization extension programme need
to be assessed. This document has thus been designed to address the
extent to which IRRI designed farm machinery has gained a foothold
among farmers in the country. The analysis is thus two-fold:

(a) aquick assessment of the consequences of mechanical technology in
Thailand, by way of introduction to (b) an appraisal of the IRRI
extension programme in terms of IRRI product development to suit local
conditions; provision of technical assistance to manufacturers to
upgrade production quaiity; the promotion of IRRI designed machinery to
tarmers and; the extent to which IRRI and manufacturers of IRRI designs
incorporate the practical advice and complaints of farmers into product

design.
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Mechan1zat1on of sma!] farmﬁrb in Tnaifan d, as a‘spwnprﬂ in
f:_dnveloping nat1ons, 1s a controvprsey centered around thregrmageuv
1ssues does mechan1zafion enhance output and if so, how, to what
degree is labour displaced by farm machines and what are alternative

employment opportunities for that labour and; to what extent are the

benefits of mechanization felt in all levels of the farming populace.

Mechanization poses a paradox. On the one hand, the direct
function of mechanization is often seen as the replacement of labour.
This is undesirable in labour intensive countries. On the other hand,
mechanization permits faster, less laborious completion of farm tasks,
is claimed to raise yields and permit greater intensity of land use and
raises labour productivity and income. Then, the issues *or Thailand,
as for other developing Asian countries and development assistance
agencies revolve around the questions of whether mechanization will
speed or retard the pace of development, increase or decrease the degree
of income equality, reduce or increase employment, and whether it will

speed or slcw the rate of food production.

Central to this study is a series of two-week farm level survey
studies of the production, resource use, income and employment effects
of farm mechanization. A small survey, undoubtedly does not adequately
capture the dynamic implications of mechanization in allocation of
*

resources within farm housenolds and village communities. Be that as

it may, the survey constitutes cross sectional field research in

ihe "Consequences of Farm Mechanization" study which will be
completed in 6/82 will provise a more In-Depth Investigation of the
Impact of Mechanization in Thailand.



two reg1ons in the countrj the central plains and the north The samples
.1nc1ude cg]]s uhI»h cut across d1fferent water Feg1r9» (ra1n»red 1rrigated_
or both) as we]] as d1fferent ‘arm techno]ogxes (animal Lraction,

mechanization or a combination).

For the central piains,amphoe Don Chedi in Supanburi province
was chosen‘as the site. It i3 one of the older settled areas of the
central region; amphoe Don Chedi is a majour rice growing area; it was
also among the first areas to adopt new varieties of rice,‘most1y for
dry season planting. [In 1977, 59% of the area planted to wet season crop
was also planted during the dry season crop. lost farms that grow two
crops per year have mechanized their land preperation. Small tractors
(of less than 15 h.p.) of both two and fcur wheeied designs are popular,
but mo_t small tractor uses also keep at least one buffale. Mechanical
threshing is also begining to make inroacs and thaere are several thousand

Towi 1ift_prope11er pumps in operation.

The sample households from the central plains have been
tabulated below. They reflect the extent toc which ecology and a water
regime combine with the general pattern of farm technology. As will become
clear later when we present a series of case studies flushed out from
the research in Don Chedi, mecharization is not a function oV a singular
variable but a combination of variables. Thus, for instance, farms in
the rain-fed area in the central plains are much larger than those in
the irrigated area, and Tland preparation is mechanized. In the north,
the rain-fed farms are larger too but farm technology is totally dependent
on animal traction. This only goes to show that the correlation between

farm technology and any other related variable is subject to local agro-

climatic and other conditions.
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CTABLE 1
SAMPLE HOUSEHOEDS IN THE CENTRAL PLAINS

.

Rainfed Area (RF): Talaybok Village #

(&3}

Animal 4
Animal + Machine 5

Tractor + Power Tiller

.

Total

[
[an}

Irrigated Area (iR): Plubplachai #3,4, Rairot #1, Donchedi

Power Tiller (Hire) 5
Power Tiller {(Own) 6
Animal + Machine 3
Animai 2
Powe, Tiller (Borrow) ' !

Tractor (Hire)
Tractor (Own)

Total

households

households

6

-4

nouseholds
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The stud/ in the Horth was ;pread over two districts, Chianr»

Dao does not have an 1rr1gat1on cana] but nowtheless has a rel tiable -

waver supp]y a]] year round Tn1s has made it possible fcr the vi]%agéré
to multi-crop, rice of the traditional variety in the wet season and
garlic in the cool season. Land preparation is mechanized with most of
the farmers owning power tillers, of the IRRI design, manufactured locally
in ChiangMai. All tillers were bought directly from that one manufacturer.
This IRRI designed tiller has in fact turned out to be the most suitable:
it has a rotary tiller and can be used for dry lend cultivation; it is
lighter and the farmer has no problems carrying it over the rice bunds
which tend to be higher than the rice fields. Furthermore, the smaller
wheels ccroined with the light weight of the machine enables the farmer

to negotiate turns with relative ease. Farm mechanization in Chiang-Dao
1é a relatively recent phencomenon which has remained at land preparation.
IRRI designed threshers have not been introduced in the North as yet.
Anusarn, the manufacturer of IRRI designed power tillers has produced

a proto-type power thresher but responses to the thresher have not been
encouraging. There are a numper of reasons for this lack of enthusiasm

which will be discassed later on in the report.

The other research site in the North was San Kamphang, an area
of rain-fed agriculture dependent on animal traction. Subsistence is
derived from the rice field while off-farm employment orovides the cash
income. Listed below is a tabulation of the sample households for

the North.
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o TABLE 2
SAMPLE HOUSEHOLDS IN THE NORTH

.

Rainfed Area (RF): Sankamphang

Animal (Own) 17 households
Total 20 households

Reliable Water Supply Area {IR): Chiang-Dao

Power Tiller (QWN) 7 households
Power Tiller (Hire) | 2 u "
Animal and Machine 3 " n
Animal (Own) 10 " “

Animal (Hire)

Total households

2 o

. To assess the consequences of farm'mechanization in general
and the role of IRRI has played thus far in the expansion of mechanical
technology in Thai agriculture, this study would be meaningful oniy if
the fabricators were invoived too. Thus,.a sample series of fabricators

in the metropolitan Bangkok area has been included.

We document our study by first presenting our findings from
the farm level survey in the two research areas. This is followed by
the report on farm machinery manufacturers. The paper is brought to
a close with a summary of our findings; to substantiated these findinas

we present six case studies which will contextualize if not make more

meaningful-the data presented here.
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~Faym- Studies

-A, Central Plains

Don Chedi is one out of nine amphoes in Supanburi Province.
[t covers an area of 234,375 rai or 375 square kilometres. There are
5 tambhons or 29 villages in this area.” The population is around 45,000
persons. Amphoe Don Chedi shares a common border with the following

amphoe:

North - Amphoe Sam Chuk, Supanburi Province
South -~ Amphoe Uthong, Supanburi Province

East - Amphoe Sriprachand, Supanburi Province
West - Kanjanaburi Province

Supanburi Province has been well know as a rice producing area
in Thailand for quite sometime. About 84 per cent of the total agriculturzl
holding area is planted to rice. It is well supplied with rain water for

about six months of the year, from May to October.

In the past few years as a result of newly completed irrigation
facilities, farms in Amphoe Don Chedi have started producing a second crop
of rice. From official statistics collected in 1977, the area planted to
a second crop of rice is as high as 59 per cent of the area planted to

the main rice crop.

In areas where double cropping has taken place, there is now
widespread use of farm machinery, especially two-wheel tractors. .For

areas outside the irrigation system, farming still employs mostly traditional



0
()

-metnods  such as buffalo ploughing. In such areas there is only one
planting of rice a year.
The average rice yield in Amphoe Don Chzdi is about 54 tang or

567 Kg. per rai. The varieties of rice used are mostly traditional ones
especially Lueng Patiew. 7The new RD varieties have also been adopted

recently.

Household Samples

The sampie of 32 housenolds censists of 24 mechanized farms,
& h 5 A and 4 Tand? 1 sl e Ciw mef #ha marnani A and
non-mrchanizeaqa, and 4 andiess 1aporers. 512 o7 Lhe mecnhanized and

four of the non-mechanized farms were randomly chosen from Talaybok,
village ¢ 6, a rainfed arez in Amphoe Con Chedi. The rest of the samples

are from the irrigated areas of Rairot, village = 1

# 6 ir. Pmphoe Don Chedi; Plubplachai, village # 2 and ¢ in Amphoe Uthong

South of Amphoe Don Chedi.
Basic Farm Information
Farms in rainfed area, whether
tend to have a larger lancholding than farms in irricated area. The average
farm size of mechanized farms, however, is greater %han non-mechanized ones,

For tne rainfed area, the average size of m
about 10.2 ha., while ncn-mecha
The figures for the irrigated area
1.9 ha. for the mechanized and

implication that may be drawn from

able to remain non-mechanized if
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TABLE 4

BASIC FARM INFORMATION OFF SAMPLE HOUSLHOLDS
THAT HAVE MECQHANTZED (CTD)

. . (A .
Cropping Pattern (Rai)

155

K X . Size of N ~ Cropping . Type of Farm Technology NIype of PaymentUse of Fa
~Houschold Family Size Holding Het D1y Intensity (;;e,}gai) Make & Year of Purchase |for Famm Technoloy,
Nunbex M (F |Total E:zu) Rice |Other| Rice {Other (d/c) X100 ' Technology | (Season)
' ) Het D
' Tiller (Mitsubishi}1969 i
. 130 11 |5 6 40 40 | - Pumpset 1978 Cash {Savings) {i(a)
- 136 ‘1 |4 5 15 15 | - Tiller (Robin) 1976 Cash (Savings) (1(a)
142 3 11 4 7 70 - Vs Tiller (Kubota) 1978  [Cash (Savings) i1(a) |
: Tiller (Kubota) 1977 :
140 -3 3 >2 220 - 60% Pumpset 1977 Cash. (Savings) [1(a)
av. k
147 2 14 14 - of Ve Tiller {(Mitsubishi)1974 [Cash (Savings) |1{2}
: _ 570 Tiller (Mitsubishi}l973
Sawang. - 21 5 37 37 wet 160 Pumpset (Mitsubishi}l978|Cash (Savings) |1(a)
' scason ) “ o ‘
‘ L2 ]2 4 10 10 | - Tiller+Pumpset+Buffalo 3(a}*:
‘Bang 2 |1 3 9 9 1 - rice Tractor + Buffalo a3
Tongkam | 2 [2 | 4 10 10 | - Tiller+Buffalo 3(a)* !
_.Somdet .| 1 |2 3 14 14 | - Tiller (Borrow) 1(a)
154 - |4 4 20 20 - Tractor+Pumps et (Honda} Pila)
: 1872 :
_— Tractor(Mitsubishi}l1977{ . . o . n
Yong o ‘5 2 7 25 25| - Puapset (Yamaha) 1976 Casl. (Saving) | 1(3)
3 Ry : Tyacter (MitsubishL®77) . e £
Dokmgi 4 {4 8 29 29| - Pumpset 1978 Cash (Saving) | 1{a}




BASIC FARM

Househuld| Family Size | Size of Land | Cropping Pattern |Cropping
R TR Totalz Holding {Rai) (Rai) (b) ’lﬂtensity Yield )
(&) Vet Dy . (b/a)X100 Kg./rai
i A T
g RJC&%Giﬂeﬁé}‘iCe ;
RE |
402 2 11 3 16 153 5 - 100
a’;'l
408 2 11 3 50 49 1 - 100
1
. 200
415 3 6 9 3 29 1 - 100
413 6 3 S 35 25 14 - 160
!
313 491 i 5 14 14 - av, av. av,
i 60%
Bho 4 12 6 10 10 - of 180 560

b N
note:

i, . . .
Others include maize, millets, vegetables, mungbeans.
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~ in- the rainfed area grow only one crop of rice per year, the large size
- Tof. their Tand- holding may have necessitated-mechanized Tand preparation

in order to be in time for the rain. The irrigated farms which have not
mechanized are relatively small and

a

a year can be handled by buffaloes.

land preparation even for 2 crops

The cropping patterns and intensities are more distinct between

rainfed and irrigated

In rainfed area, although most

than between mechanized and non-mechanized farms.

f the land is under rice in the wet

[e)

season, other crops such-as maize, millet and vegetables are

especially in the high land area where there is insufficient

rice, even in the rainy

(/‘)

eason. In the dry seascn, however,

too dry for any kind of crop to be grown and farmers have to

work in nearby villages. Thus the

compared with the irrigated area, where double

practised. It is noted that no cther crops are grown

areas in the wet or dry season since the land is most

is not a constraint

o¥]

Among the mechanized farms,

used are also distinct between rainfed and irrigated areas.

are more often used by farms in the rainfed villages as well

irrigated side of the mixed villages {Don Chedi = 5
and 4) while power tillers are generally found among

~

viliages. The above patterns of farm techno

ne

existence of upland crop areas

(%2 ]

ach as sugar

O
[s%)

rainfed villages.

@)
-
[}
j
<
wnad
=
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o
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the predominant types o
L J

ogy may be explained

Tractors are more suitable for such areas than pow

ormally

irrigated

©0 rice; water

f machinery
Tractors

as those in the

and Plupplachai #3

farns irrigated

fhe

.
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2 in and around the
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+ and their owners. usually ‘provide. custom services to nearby rice farmers.

i{«Lt'}éindted‘ﬁhgtudTiFméchéniiédﬂfaﬁmé'in;thé';aihfédraréé hire machines -
to work on their farms. Besides, these farmers may not find it worthwnhile
or be able to afford buying a machine since they can only grow one crop

a year. Most of them still maintain buffaloes for field work.

For those farmers who own a machine, most of them bought a powver
tiller not more than 6 years ago. Only one bought it as early as 1969.
The farmers either paid for these machines from their savinas or borrowed
cart of the money from relatives. Credit from institutional sources are
very recent and the amounts are rather small. The major purposes of these
institutional credits are for purchase of supplies {fertilizer, etc.) and

for niring labor.

Production Costs

Non-mechanized farms,especially in the raiafed area,hardly hirs
labor or apply fertilizer and pesticides. Their cash payments for farm
inputs are therefore small relative to mechanized farms. Ameong the latter,
irrigated farms spend more on hired labor as well as supplies than rainfed
farms. [t is interesting to note that mechanization and hiring of labor
tend to appear together while application of fertilizer and pesticide onlv
takes place in irrigated farms, whether mechanized or non-mechanized.

The limited data available here, however, do not allow any conciusions

to be made regarding the effect of mechanization on employment of labor.



TABLE 6

PRODUCTION COSTS (CASH PAYMENT) PER RAI OF
MECHANIZED FARMS: WET SEASON 1979

- Size of Parcels (Rai) and . 2
Household Land Tenurel Hired Labor Interest Supplies (B per Rai)
Number barcel #1|Parcel #2|Parcel #3}| Man-llours| B (@ per Yéar) Fertilizer|Pesticide| Land Rental|Machine Rental
per rai |per rai B per Rai |B per Rai
RE .
413fvu 52 (0) 21 (0) 16 (R) . - 2,400 - - depenson 50
T ‘ output
420.:f- 25 (0) 40 (0) - 1 40 - - - - 66
421 % |40 (0) | 34 (0) - 1 21 .. 360 - - - 50
4237 |18 (0) | 29 (R) | 20 (R 1 16 360 - - 128 60
424 . |43 (0) - - 2 69 600 - - - 50
426" |38 (0 - - 2 60 3,720 - - - 40
IR
101 - |12 (0 1 (0) 24 294 - - 248 27 .. - 50
157 s @ 2 (9 9 140 - 960 159 w0 - | 85
w2’ | 4 © |20 ® 3 (R) 8 7 360 - - - 67
Kun
(#4/73) 7 (0) 61 287 - 94 - - 50
keow ) | :
(#140/1)] 77(0) 3 (0) 16 226 2,400 44 19 - 100

L

nb[g



TABLE 6 --continued
: N Size of Parcels (Rai) and 9
Household Land Tenurel Hired Labor Interest | Supplies (B per Rai)
Numbe;l Parcel #1|Parcel #2| Parcel #3|Man-tlours| B (B per Year)|Fertilizer |Pesticide|Land Rental|Machine Rental
. . | B per Rai B per Rai
per rai per ray

130 40 (0) is 49 840 6 19 . -
136 - 5 (0) 10 (R) 28 199 261 29 4. 500
142 7 (0) 3 21 - 336 8 -

f‘ﬂ!"}
140 30 (0) | 10 (R) | 12 (0) 20 137 480 154 8- cependson

cutput
147 . 14 (R) 41 163 5,400 14 9 310
Sawang 60)| 4 (0) | 20 (R} | 13 (R) 19 123 600 13 2 335;3350“
155 - | 10 (0) 18 180 600 18 40 - 80
Bang © 9 (0) 23 214 200 2 34 s - 100
Tongkqmt' 10 (0) 49 176 - 182 4 - 80
Somdet | 10 (0) 4 (0) 11 50 - 286 75 v -
154 20 (R) 16 233 - 92 S 438 80
Yong - | 25 (0) 24 78, 360 3 - }
Dokmai * | 29 (0) 28 193 - 109 -

- Note: 10 = owned R = rented

2not including harvesting and threshing

_9[._



TABLE 7

PRODUCTION COSTS (CASH PAYMENT) PER RAI OF

NON-MECHANIZED FARMS:

WET SEASON 1979

znot including harvesting and treshing

. Size of Parcels (Rai) and . 2 . -
Household Land Tenurei Hired Labor Supplies (B per Rai}
Number  iparcei #1|Parcel #2|Parcel #3|Man-Hours| & Interest |Fertilizer|Pesticide|Land Rental| Machine Rental
. per rai | per {8 per Year) B per Rai | B per Rai
ral
RE
402 6 (0) 10 (R) - - - - - - 78 -
408 |50 (0) - - - - - - - - -
415 10 (0) 20 (R) - - - 600 - - 67 -
" 413 25 (0) 14 (0) - .05 4 600 - - -
R
- 313 14 (0) - - - - - - 1 - -
. Bho 10 (R) - - 16 70 - 6 5 depends on -
S output
hote: 15 . cuned R = rented

5.9[_
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Sl Tne expond1tures on h1red labor vary a great deal among farms,
?dgpend1ng ma1n1y on’ the number aﬂd type of . farm act1v1t1es Since'most:. -
farmers own the1r 1and rent constitutes a large part of the total

expenditure only for a few farmers.

Farm Technology

Draft animals are used by non-mechanized farms. Most of them
own more than three buffaloes, the prices of which range from 800 to 6,000

baht each depending on the sex and age of the animals.

Al1 mechanized farms in the rainfed area hire either a tractor
or a power tiller for land preparation. The rental rates vary between
40 and 60 baht per rai. These farmers also use draft animals for land
traction.

the
Mechanized farms in/irrigated area which hire machines pay between

50 and 100 baht per rai for the service. Note that these rental rates

are higher than in rainfed area; }or those who own a machine, six of them
own a power tiller and two own a tractor., The tillers were purchased

from Saengchai, Saha Limtia, and Chak Pet Tractor, while the 2 tractors

were purchased from Ayuthaya Tractor. Both of the tractor owners rent

out their machires while only two of the tiller owners do so.

Labor Utilization

Non-mechized farms mostly employ family labor for their field
work. Data for harvesting and threshing are not available since farmers

can provide exact answers only for the present wet season and since



FARM TECHNOLOGY INFORMATION:

TABLE 8

MECEANIZED FARMS

EEE Own Rent
Mousehold Type of Farm Technelogy Engine | Year of Seller Price (B) | Value | Age (Year)| B/Rai| Rent out
Number Purchase (P x Q)

RE -
418 . Tractor - - - - - - 50 -
. Buffalo (4) - - - 4,000(2) 1-3(2) - -
5 000¢2) | 18000 1.3¢2) - -
- 420 Tiller,Tractor - - - - - - 60 -
- Oxen (6) - - - 5,500(2) 1-3(2)
» 3.500(4) | 2>°000 | 1_3(4)
421 Tiller - - - - - - 50 - '
. Buffalo (7) - - - 1,500(1) <6 month(1) - - e
7,500(2) 1-3(2) - - '
4. 500(3) | 4500 1.3(3) - -
S 4,500(1) L (1) - -
423 Tractor - - - - - - 60 -
R Buffalo (Rent) - -
42§'. Tractor - - - - - - 50 -
‘ QZE . Tilier, Tractor - - - - - - 40 -
RS
130 Pumpset No. Answer 1978 No . Answer 1,200 1,200 1 - -
e Tiller Mitsubishi 1969 Saengchai 20,000 20,000 10 - -
136 Tiller Robin 1976 Baha Lintia|®°0"d Bandl 6 qop - -
: 142" Tiller Kubota 1978 Baha Limtia} 21,000 21.000 1 - 1308 per xa




FARM TECGHINOLOGY INFORMATION:

TABLE 9

MECHANIZED FARMS (CTD)

, Own Rent
Household . . Year of . Value .
Number Type of Machinery| Engine Purchase Seller Price (B) P x Q) Age (Year}| B/Rai| Rent out
140 Pumpset Kimula 1977 Prasertsuwan 3,500 3,500 2 - -
: Tiller Kubota 1977 Saha Limtia 21,500 21,500 2 - -
147 Tiller Mitsubishi 1974 Saha Limtia 18,000 18,000 5 - -
. SaWéng(SO) Pumpset Mitsubishi| 1978 No Answer 2,850 2,850 1 - -
‘ b Tiller Mitsubishi| 1973 Ckak Pet Tractor| 14.800 14,800 6 - 60F per ho
101 Tiller - - - - - - 50 .
157 Tiller - - - - - - 85 -
'102 Tiller, Tractor - - - - - - , -
Kun Tiller, Tractor - - - - - - 50 -
Kéaw Tiller, Trackor - - - - - = 100 -
Buffalo (5) - - - 2,000(1) < I(1) - -
6,000(2) | 26,000 1-3(2) - -
e 6,000(2) > 3(2) - -
155 Tiller - - - - - - 80 -
- Buffalo - - - 3,000(1)| 3,000 > 3(1) - -
'Bang Tractor - - - - - - 160 -
' Buffalo (5) - - - 500{1) <6 month{1l) - -
6,000(2) | 27,000 > 3(2) - -
7,000(1) 1-3(1) - -
3,000(1) 1-3(1) - -

)



TABLE 9 --continued
o Cwni Re1t
' Household . . Year of . Value .
. Number Type of Machinery| Engine Purchase Seller Price (B) P x Q Age (Year)| B/Rai| Rent out
Tongkam Tiller 80 -
L Buffalo 5,000(2) 1-3(2) - -
. 3.00001) | 30990 | 1-30) - -
N 154.5 Tractor - - - - - - 80 -
© Yong Pumpset Yamaha 1976 No Answer 3,000 3,000 3 - -
R Tractor Mitsubishi | 1977 Ayuthaya Tractor| 32,000 32,000 2 - 708 per R«
demai Pumpset No Answer | 1978 Patamajakkoi 2,600 2,000 H - -
N Tractor No Answer | 1975 Ayuthaya Tractor| 45,000 45,000 4 - 60B per R
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TABLE 10

FARM TECHNOLOGY INFORMATION
NON-MECHANIZED FARMS

i | Own ' Rent
Household, Type of Farm-: . ) :
Number Technology Price (B) %gl:ea)i Age (Year) J/Rai ! Rent out

i
|
RE
402 Buffalo (1) | 4,500 (1)| 4,500 > 3 - -
408 Buf falo(10) 800 (1) < € months | - -
5,000 (2) 1-3 - -
6.000 (4) | 48+300 5 3 - -
4,500 (3) >3 - -
413 Buffalo(11) | 6,000 (6) > 3 - -
6.000 (5)| ©0000 > 3 - .
415 Buffalo (3) | 1,500 (1) 1-3 - -
4,000 (19| 9,000 1-3 - -
-3.500 (1) 1-3 - -
IR
313 Buffalo (5) 2,000 (3 1.400 <1 - -
4000 (29| 1-3 . -
Bho Buffalo (6) | 1,500 (1) <1 - -
5,000 (2)| 23,500 > 3 - -
4,000 (%) > 3 - -




LABOR UTILIZATION:
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- -Most farmers {14} indicated that mechanization enables family

" menbers to-seek aff-farm employment but the inceme from such employment

is not used for purchase of machinery.

As far as credit is concerned, the two main sources of institutional
credit are the BAAC and Farmers' Cooperative. 3oth of these sources charge
and interest rate of 12 per cent p.a. MHon-institutional sources include

friends and relatives who charge from 12

ey
i

r cent to 24 per cent p.a.

H

Hone of the farmers who cwn a machine belongs to groups which

jointly owns machinery and zach surchasad his machinery from a dealer.

These farmers who own a pump set as well as a power tiller or a tractor

=
¥
)

b
s
-
o
Wt
s
=2
fan
)
~ty
iy
4+
3
e
e
fun
(3]
41
cxmpwed
]
-~
4]

purchased each of these machi

Ameng the cases of machine break-down, € cases broke down after
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3-4 years of purchase, 3 cases after 1-2 years and 2
Five of the farmers repaired their own machine, four of them hired a
machanic to repair it while the other four did both. Only one farmer
reported that the mechanic cume out to the farm. Three farmers had to
send their machine fo the workshop in the village, 4 farmers sent it to
workshops in the ampioe or province. In any case, spare parts are readil;

-~

available. Fach time the machine broke doun the farmers had fto wait

sreparation where heavy rains might come before farmers ire through with
f\.Qdf’a LI10 Wil i i 3 T LR 9 .

land preparation.



e Dea1ers of machtnery generallj do not provide a manual or
‘*Ftechnncal 1nformat1on tﬂ farmerﬁ wnen they made & purchase. " Farmer

often obtain such information from neighbours who also have limited

technical knowledge.

For farmers who have not mechanized, one of the major reasons
is lack of water. Farmers who do not have access to irrigation facilities
can only grow one crop a year. The average income of these farms is

-—
H
1

generally lower than that of irricated double cropping famms. Thus,
farmers can afford to purchase or hire a machine only if he can grow two
crops of rice a year or if his land is large enough. It seems that for

most rain’2d farmers water comes as a first priority, before machinery.

Among the 4 samples of landless laborers, all of them repr rted
that their occupation has not changed after mechanization took place 1in
the village. Only one family obtains its income from carpentry and poultry
raising as well as field labour in rice farms. The other three families
cbtain their income solely frcm working in rice farms. The average income

per family in all four cases is below 50 baht per day.
8. The Horth

The village, Muang Ngai, in amphoe Chiang-Dao is approximately
82 kilometers to North of Chiang Mai and is easily accessible by road
which cuts through rather hilly terrain, as is typical of the Northern
region of Thailand. The village is made up of 275 households ali of whom
cultivate one crop of rice and at least cne other cash crop, usualiy

garlic but occassionally tobacco and vegetables too.



R

Lo Two r1vers, Hae hga1 and Mae Kon nrov1de a rel1ab1e 'ater =u£p1;
53&1} year round The water 1eve1 “in both r1vers is. h1gher than the fields
and th1s, coupled with fort/ or so diversion weirs that have been
constructed along the rivers, has provided the villagers with a good
natural irrigation system, thus enabling them to multicrop. The effects

of crop diversification and the cultivation of cash crops after the rice
season is reflected in the rather high standard of living of the villagers.
They maintain two temples and village contribution has made it possible
for the construction of a monument in hoﬁour of King Marasuan, one of the
hero Kings in Thai history who fought the Burmese; they have modern
sanitary facilities, a clinic, a daily market and a primary school till
grade five. In addition, there are two small diesel rice mills and the

village has electricity facilities.

Although our sample size is only about ten per cent of the total
population of the village the figures are fairly representative. Included
in the sample are 10 households which have mechanized and 15 households
which have not. The 10 mechanized households represent about 20% of the
total population of households (50) that cwn farm power tillers which have
been used in the village since 1972 when the first "innovator” bought his

machine from Anusarn, a local manufacturer {but then dealer) in Chiang Mat.

Cnly one farmer in our sample owns a power tiller not bought from Anusarn.

In 1975 Anusarn stopped being a dealer for Japanese produced

Honda tillers and went into the manufacture of their cun tillers based

(7]

on an IRRI blue print. Thus, all tillers bought as of 1275, frcm Anusarn,

are of the IRRI design. In the sample then 5 of the t 1lers manufacturad
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-by Honda inrdapan and 4'we“e.manufactured locally using an IRRI b]ue pr1nt.

~-the‘brand name of the one t111e? wh1ch was not purchased in. ﬁnuaarﬂ is
unknown, In add1t1on to the tillers, only one farmer owned a Mitsubis ha
pump setwhile another three (including the farmer with the pumpset)
owned draft animals, 0f the 10 farms with power tillers only one
providescustom service. One other farmmer used his tiller for the sole
purpose of preparing land for his garlic crop; he hired buffaloes to
prepare the rice fields, payment for such being in kind.{total of 1,050 kg.

of rice for the nine rai).

Average farm size is about 9.14 rai (1.52 hechares) although
the actual size ranges from 1.5 rai (0.25 hechare)ts 21 rai (3.5 hechares).
The average acreage brought under cultivation by the farms which have
mechanized, is only 9.85 rai {1.64 nechares). On the other hand, the
farm size of these households with machinery ranges from 4.5 rai (0.75
hechares to 21 rai (3.5 hechares). Thus the median farm size for those

who have mechanized is about 8.25 rai (1.36 hechares)}. Tni

[%2]

compares
with the median of 7.75 rai (1.26 hechares} for farms that have not
mechanized. These statistical computat.ons and land acerage comparisons

nat, at

ot

of farms that have mechanized and those that have not indicates

Teast in the sample, mechanization does not, or only verv slightly, affect

D
7]

amount of 1and under cultivation. Heither is mechanization a function

"

of land holiding size. Refering to tables13 and 14 farm 304 with 4.5 rai

it

'

Yo

{2.82

5

V]
[
e

{0.75 hechares) owns a power tiller while farm 40 with 17 r

o

nectares) works his land with draft animal {3 buffaloes and oxen).

Alt famms, irrespective of technology used in sroduction

cultivate one crop of rice {Meui Hong, a traditonal glutinous variety]



BASTIC FARM TNFORMATION OF SAMPLE HOUSEHOLDS THAT‘HAVE MECHANIZED

* farmer hires buffaes (2); pays 1050 kg of rice
for such hire.

Cropping Pattern % use.of
Family Size oo X 4 farm technology
(acerage:rai) (d) o u =
o o0 0SS E.. Lo (season)
o 0] £ o~ -0 S‘E
O o Rain Dry/Cool P EB™Y G
£ o o~ a o)y v = - oo A
v .0 © — O o~ T 1 0w~ = g o og Lol
n E a ~ w | <@ =] ) ©Cw®H g = o
3 3 —~ @ ) N~ o) o o O | O - e = Q E st =
9= g E o |9~ o 3 - o w v g A o5 w )
a1 = ] Pt o o 3] — 0 o SR PN H o]
P k| o « H o o >0 W [ vt o
ot fe] [ E b0 =2 E O
0 80 o )
o [%2] =
304 2 1 3 5.2 5.2 3.0 158 Tille;ggénusan) Cash (Savings) 1(a) 1(a)
Tiller (Honda
2 2 1 3 5.0 5.0 5.0 200 1954 ) Cash (Savings) 1(a) 1(a)
Tiller (Honda) Cash (Savings, sale (a “ s
8 2 1 |3 5.0 | 5.0 2.0{3.0 200 l974 oF onn) 142) | 1¢a)
386 |3 |2 |5 | 8o |s.0l2.0]20 150 Tille§9§2°“da) Cash (Savings) 1a) | 1(a)
98 1 |1 |2 9.0 | 9.0 3.0 133 111135952““33“) Cash (Savings) 2y | 1(a)
Tiller (Anusan) 1975
219 4 2 6 10.0 8.0 10.0 180 (10(bu¥falges) Cash (Savings) 2(a) 1(a)
Tiller (Anusan) Cash (Savings; sale
214 2 |2 4 110.0 }10.0 4.0 160 1975 of garlic) 1(a) | 3(a)
Tiller (Honda) 1974
42 1 4 5 11,0 11.012,0}6.0 173 {Pumpset (Misubushi) Cash (Savings) 2(a) 1(a)
1970 oxen (2)
Tiller (Honda) Cash (Savings+us an
194 |3 |2 |5 |15.0 {13.0]2.0 [4.0 127 o) o oaes 2(a) | 1(a)
ET : Tiller (Honda) 1972 Cash (us an from
Total |22 18 |40 109.2 |95.2 ] 8.0 |48 1,619 Key
. . h'
Average | 2.2] 1. 4 410.92 | 9.5 0.8 |4.8 162 1 ma? ine technology
2. animal traction ,
3. machine technology and animal traction S
TABLE 13 (a) technology used in land preperation '
(b) technology used in post harvest
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; ) Cropping Pattern
Family Size Acerage (rai)(b)
=0
o o) L O
o b0 [
B o Rain Dry/Cool =9
L o 0~ oo
o 0 Q —_ [SRRVEIFCN () O =~
w E @ ~ © < ® © o 0 5 ~ R .o
5."2 "r; g o 'U\L:V 3] — Py sl O
-~ [o] o v - LO o
= = © = = o ® M © P
€3 ] ) Nal b > ]
: ~ o o N 2 )
38 v (J
>
69 2 1 3 1.5 1.5 1.0 1.0 233
136 2 1 3 3.0 3.0 1.0 133
203 2 2 4 4.0 4.0 2.0 2.0 200
128 1 2 3 6.0 6.0 5.0 183
71 2 4 6 6.0 6.0 3.0 150
130 3 3 6 7.0 7.0 2,0 5.0 200
112 4 1 5 7.0 7.0 3.0 4.0 200
.42 3 3 6 8.5 8.5 2.0 2.5 153
198 3 1 4 9.0 9.0 1.0 0.5 117
230 2 2 4 9.0 9.0 9.0 200
382 2 1 3 10.0 10.0 2.0 3.0 150
242 3 2 5 11.0 11.0 6.0 155
68 4 2 6 15.0 15.0 9.0 160
372 4 2 6 16.0 10.0 4.0 6.0 10 188
40 2 1 3 17.0 17.0 6.0 135
Total 39 28 67 130 124 15.0 62.5 2.0 10.0 2557
Av 4.46] 8,67 8.27 1.0 4.1 0,1 0.7 170
b

. TABLE 14

BASIC FARM INFORMATION OF SAMPLE HOUSEHOLDS THAT HAVE NOT MECHANIZED

S
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lginlqnﬂqvgrage-qf 8.74 ngi.(};45,hechargs).l Only 4 of the sample farms
*fgﬁthtgbé@@o;iﬁ-abaugia;totalﬁdijB rai (2§9 hecharés);— Production levels;
7for tobéccé‘are'very low becausé.o% the high input requfrement for the
crop, Furthermore, the curing barns serving the village have a limited
capacity; most of the tobacco growers are encouraged to cultivate only

about 2 rai (0.38 hectare).

Garlic, however, is an important cash crop which every farmer
cultivates. But the acreage under cultivation is not comparable to that
of rice: it is reduced by at least 50%. Cultivating garlic is labor
intensive (infact, some of the farmers would not mind a garlic seeder),
if not capital intensive (seed, fertilizer) and prevailing market prices
are not conducive. Fresh garlic fetches about B 5 (25¢) per kilo. Dried
garlic fetches_higher prices (3 16-18 for normal year), but then the farmer
is faced with a storage problem. Also because the inputs for the crop
are fairly costly, the farmer needs to earn his production capital.
quickly. Finally at least 45% of the crop has to be retained for seed
and home consumption since between harvesting and planting a crop the
following season, there is a weight reduction of about sixty per cent due

to Taoss of moisture. \

Although the agro-climate of Northern Thailand is suitable for
three seasons - rainy,cocol, dry, most of the farmers grew only 2 crops:
rice during the rainy season and garlic and/or tobacco in the cool season.
Only one farmer in the sample grew a dry season crop of soybean; two other
farmers: grow vegetables (depending on the variety and availability of

water, vegetables can be grown in both the cool and dry season).
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. The cropp1ng 1ntens1ty 1ndex ref]ects the extenf to wh1ch the -
:land 1s used to cultlvate crops other *han the main subs1stence crop. ;,
It genera]]y 1ncreases w1th mechan1zat1on because with facilities for
Tand preparation and/or harvesting, more land can be brought under
cultivation for a second and following seasons. In Chiang-Dao though,
those farms that have mechanized indicate a cropping intensity index

Tower than that of farms which still depend on animal traction. The

difference is not large enough to cause alarm (170 in the case of animal
traction and 163 in the case of mechanization) but goes to show that cropping
intensity is not a function of mechanization alone. Other variables that

need to be presentand which were stressed by the farmers themselves include
the use of fertilizers and insecticides and of course, the availability

of water.. Finally, there is not much land left in the village for agricultural

-

expansion. In this situation no amount of mechanization will increase
acreages. And as already mentioned previously, garlic and tobacco
cultivation are labor and capital intensive. Thus as it is now stands,

each farm is probably cultivating a close to maximum possible acreage of

at least garlic.

Farm mechanization in Chiang Dao began in 1972 when the first
tiller (Honda) was used by farmer 194 for land preparation. He bought
the machine on being prompted by friends and with savings which had to be
supplemented by a 12% interest loan from the Bank of Agriculture and .
Agricultural Cooperatives. At that time he decided to mechanize land
praparation for the rice crop because of a labor shortage and also because

some of his friends had mechanized. Now 7 vears later the farmer has
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reverted back to animal traction to prepare his land for rice; the power

.ff31Tghuisjuéed;on1yjforihf§ gérTitﬁand'fobacco.cropsuA

A11 farmers in the sample use mechanization for their cash crops.
Only one (farmer 214) uses a combination of mechanization and animal
traction. The fact that only 50% of the sample use the power tiller for
the rice crop could reflect (a) the unsuitability of the machine for wet
rice land; (b) that there is no critical labour bottle neck for rice
cultivation; (c) that since practically ngne of them cultivates a dry season
crop there is a sufficient period of time-between harvesting the cool
season crop (d) and planting the wet season rice crop - for manual land
preparation (also because of the reliable, water supply all year around,
their planting cycle is not really affected by the time of arrival of

the rains).

Invariably, all those who have mechanized said that they did
so because of a shortage in hired labour. Only ten per cent of the
villagers are landless and work as hired farm help. Some of the farmers
thus related as to how they had to beg these wage labourers to come help
in their fields. Othef reasons given for mechanization include
(a) shortage of draft animals; (b) availability of funds either from
savings or from loans; (c) need for timely planting; (d) saves time and

eases the physical burden of manual work.

' Comparing production yields per rai of the ten farmers, before
and after mechanization, yields have increased in most cases. Farmer 304,

for instance, has been cultivating the same rice acerage as he did before

mechanization. His yield has increased by 16.65% per rai. Similarly his



Before Mechanization After Mechanization ! Effects ‘ A
o & h. labour Supplies (B) h. labour Supplies (B) ||h. labour Supplies (B)
< < = 8 = A = & A - § r" &
304 | 5.2 | R - - | 3331 333 - - . 444 | 511 - - - 111 +i§§ -
sol o Il 1o | 750 so0| 87| - || 8 |333 | sss|si7 | a5 || 22 |-417 | +183]4330 | 445
1T B B P PR | -
;70 G 10 | 150 | 1000 | 100 | - 4 | 106 | 1000 100 e e oo | @ -
81501 R 5 791 400 | 80| - s | 108 | 500| 80 - 0 | +29 | +100 'ié -
2.0 T 6 110 | 1500 | 450 | 50 3 90 | 1500} 500 | 75 -3 -20 0 +Sb }25
3.0 1 ¢ 5 78 | 1000 | 433 | - 3 60 | 1000 433 N I S T3 R R
386 | 8.0 ] R - - - 19| - - . ] 19 - ] A R
. o e .
98 | 9.0 | R 4 76| - - - 4 93 | - - - 0 +I;m S -
3.0 ¢ 3 50 | 2000 | - - 3 | 100 | 1000 133 - 0 | +15 |-1000 +133. -
- -
219 | 10 R 1 ts| 200 - - - - 200{ 30 -l -1 | -30| o {36 -
o G S USSR SO S e fa cemdeemmndamaaa NS | SRR |

TABLE 15 EFFECTS OF MECHANIZATION ON PRODUCTION COSTS (Per Rai)

.-178—



Fert. Fertilizer
"Pest. Pesticide -

Before Mechanization After Mechanization Effects
~:§ o h. labour Supplies (B) 1.. labour Supplies (B) h. labour Supplies (B)
Kl 3 ‘-LL =%
8 -g (] 8 T‘n .-‘-; i .u ) F(;; 8} 4.;
3 2 o © g = o 4 i e = ot 5 o = = = o o
< -t by a. Q Q b o, = [ (=9 27 [
@ [ ¥ o o
O O (3]
214 ) R 3 10 - - - 6 30 - - - +.3 +20 - - -
6. G 7.31 240 - 33 - 3.8 |115 200 58 - -3.5|-125 1] 4200 | +58 -
42 8 R 4.6 75 - - - 4.6 1125 - - - 0 +50 - - -
2 T 6.5 130 - 80 15 5 100 - 150 30 -1.5 -30 - +70 +30
6 G 2 73 - 17 2.5 1.8 48 - 33 2.5 -2 -25 - +33 0
‘ 194 12 R 2.3 50 - 17 - 2.3 71 - 17 - 0 +21 - 0 -
3 G 4 48 2333 ] 100 - 1.3 [26.6 ]3333 100 - -2.71-2.14+1000; O -
2 T - - 200 15 - - - - 200 30 - - - 0 +15
1341 21 R 3.3/ 66.6] 9.5 - - 3.3 [61.9 - - - 0 -47 1 -9.5 - -
8 G - - - 50 - 4.0 7.5 1375 230 110.5 +4 +75 13751 +80 #10.5
' | Key :
TABLE 15 EFFECTS OF MECHANIZATION ON PRODUCTION COSTS (Per Rai)
= ) M/D  man days
(continued) 3 baht

_gg._
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garl1c y1e1ds have 1ncreased by 51, 99%._ To take another example, farmer

~8" S, r1ce yTe1d per ra1 before.mechan1zat1on was 320 xg — 1tn macnan1zat10nr
y1e1ds have increased by 5.8% to 340 kg. /ra1 His gar31c yields have |
increased by 0.14%; tobacco yields have however remained constant. Farmer

98 has not mechanized land preperation for rice but he has done so for
garlic (he has increased the acerage by 1 rai) which now yields him a 100%
increase from 1,000 kg./rai to 2,000 kg./rai. On the other hand, farmer
214, who has mechanized his rice land preparation, dces not report an
increase in yields. For his garlic crop he uses both animal traction and
mechanization and yields have moved up by 4.38%. Farmer 42 is also an
interesting case. He uses animal traction in his rice fields and although
he has increased his acreage by 3 rai, yields have decreased by 4.56%.

But for both his cafh crops, garlic and tobacco for which he uses mechanization
(acreages have reméined the same) yields have increased by fifty and

twenty-five per cent respectively.

The farmers do not however think that mechanization alone
contributed to the increase in yields. They seem to think that good
weather conditions and a steady water supply are very important factors.
In fact only one of them thinks that mechanization alone contributes
to an increase in production levels. Five of them were of the opinion
that the impact of machinery could be felt only with the in icreased use in
fertilizer and pesticide; a good water supply is assumed, of course.

Three farmers did not think that mechanization affected production yields.

yith the exception of two cases, mechanization appears fo nave

affected the number of man days per rai; the amount of hired 1abour used
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avprage of on]y 4 members abcve the age or ld jﬁars. In four instances

KN

the respondenfs c1a1med that mechan1zaﬁ1on helced reiease ramlij tabour

for worP on other farms. In one case the “surg:u=’ iasaur was channellec

i”"\

into construction work. All income earned from work outside the family
farm was not reinvested into productive capital but used to purchase

consumption items of which the television and radio rank very nigh.

A1l farmers were asked if they felt any other kinds of machinery
would help solve labour bottlenecks. Three replied that they would like
a transplanter; a couple of them would like harvesters but, in general
every one agreed that their power tillers were of great helop.
be remembered that the labour gﬁttiEEECk'that is referred to is not a
result of nigh field wages-daily field wagzcs range from 20 3 (51.00) to
30 g (31.50)-but the shortage of this lavour force. As previously
mentioned only 10% of the villagers are landiess and seek work as
field labourers. On the other hand, sxchange labour in the village has

become institutionalized to the goint
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3 farmers in the sample felf that mechanization nas no social

consequences; 3 others were unhappy of the reduction in exchange labour

caused by mechanization; yet 2 sther farmers ciaimed

7

a lower level of socializing. The last farmer in the sampl:
that mechanization was contributing to the out migration of the vounger

generation.
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HouseholdlAPpreCiated improvements constraints to] o .. 4
. |for existing machinery farm mechaniza Reasons for mechanization.
number ‘deqign fion consequences
304 - | ‘make it lighter a, d, e 3 faster, saves labour
2. _no improvements needed d 1 don't have to feed machines
8‘w'.::no comment a d. c 1 don't have to feed machines,
R > T faster
o - \ S o -
386 Steering gear for a 5 faster
turning
98 " . \SFeerlng gear, rever b, a 5 faster
~sing gear
S . - machinery can be used to plough
219:.‘ | Steering gear a 5 hard land
e
214 . | . no comment a, d, e 2 Saves time and labour
" |{.Steering gear,
42 “t-lighter machine b, a, d 3 faster, better land preperation
. less fuel consumption
194,i :less fuel consumption b 3 faster
| Steering gear
134 - "} improvement on plough a, e 1 faster
{-;and rotatiller
TABLE 16

COMMENTS BY SAMPLE FARMERS WHO HAVE MECHANIZED,

_6£_

Key:

Constraints

a, fuel shortage

b, lack of credit
facilities,

c. insufficient infor-
mation on farm
machinery .

d. high investment risk

e. maintainance costs

f. poor technical
knowledge

Conseduences

1. reduction in
exchange labour

2. out migration of
young

3. low level of
socialization

4, reduction in com-
munal activities

5. no consequence
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F1na11y, jf Tab]e 17. 1s refered to 1t w1]1 give an 1dea as. to

' the k1nds of Tnformatlon pr0v1ded by the dea]er or the manufacturer when -
the farmer first purchased the machine. Table 16 is equally important
if not interesting because it reflects the views, of our sample farmers,
as to the constraints of farm mechanization and what kinds of improvements

should be made to farm machinery, especially power tillers.

The 15 non-mechanized farms in the village all felt that draft
animals were better than machines for reasons listed below:

(a) cheaper to maintain because of the easy availability of
forage;

(b) no repair costs

{c) draft animals produce off spring, a capital gain;

(d) the manure is important fertilizer;

(e) draft animals appreciate over the years; machines
depreciate;

(f) draft animals are better for land preperation since they

can be used for fields of small size and irregular shape.

Al11 of them also felt that draft animals could be used to pull
carts. Their main concern however is that power tilling can affect soil
fertility: the tiller ploughs too deep and in the long run soil nutrients
are lost because the weeds are not given a chance to ferment in the lower

layers of the soil.

Mechanization has however affected those farms which are still
dependent on draft animals. The demand for labour at the critical periods

has increased and this has brought about an increase in field wages.
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household | Name of kind-of ) information on safety
nomber | geater | |intormacion| precautions
304 Anusarn |No 2 yes, yes.
2 Anusarn Yes-1 yr. 2 yes, yes,
8 Anusarn |Yes-1 yr, 2 yes, No,
386 Anusarn [Yes-1 yr. 2 yes, ves.
98 Anusarn |No 2 No. don't know
219 Hoggaiong No 2 yes, yes.
214 Anusarn |7es-1 yr. 1 yes, yes,
42 Anusarn |Yes-1 yr, 2 yes, yes,
- 194 Anusarn |No 1 No., No.
134 Anusarn |Yes-1 yr, 2 No. No.
TABLE 17
TYPE OF INFORMATION PROVIDED BY MANUFACTURER/DEALER
key : technical information
1. how to use

2. how to use and maintain

3. how to use maintain and repair
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-‘uSurpr1sing1y enough there 1s -very- 11tt1e custom work 1n “the v111age
1;fprobab1y because there are enough draft an1ma15, F1e1d acerages are
sma]] enough to be managed by manua] 1abour and; the water supply is

reliable. Only two farmers in our sample of those who have not mechanized

hire power tillers,

4 of the 15 farmers hire their draft animals; the remaining.
farmers own either buffalo or oxen or, as in one instance, a combination
of both. The oxen seems to be the more popular of the two animals probably
because they can be used to pull carts. All those who own draft animals
would rather put the animals to use in the farms than to have to hire
farm machinery. At the same time they all agree that mechanization would
help save time and cut Tabour costs. Apparently they are willing to
mechanize only if they have the cash to purchase the machine. Another
frequent reply was that if they bought machinery they would not know what
to do with their draft animals although 10 of the 11 farmers said that

they would sell off the animals when they no longer are able to work in

the fields.

To summarize then, the farmers with buffalo and oxen are still
dependent on animal traction because:

(1) Tand acerages are small,

(2) dreft animals appreciate over the years and produce off-spring,

(3)'mechanizgfionacan affect soil fertility because of deeper

ploughing,
(4) oxen can be used to pull carts and,
(5) animals can be easily sold off to convert the investment

into readily available cash.
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'V111age:8uak(KangiiSilocated inamghgaSan Kamphang whicb is
_la,k1lometers to the eash of Chiang Ha1 There are no irrigation:
’fac111t1es and agr1culture is denendent on rain which Fa]]s during the
months of July to Octcber. The main crop grown is rice, primarily vor
home consumption. Cash crops include garlic, tobacco,chilli peppers and
groundnuts-these are grown in the cool season. Some of the villagers

grow soya beans during the dry season.

Compared to villages with irrigation facilities average land
holding size is between 4-9 rai (0.66 to 1.33 hect). There was one
villager, in the sample of 20 households who owned 32.5 rai (5.41 hect).
There was yet another villager who owned only 1.5 rai (0.25 hect). Much
of the individual land holdings appear to be fragmented into a number of
parcels, each of which is lTimited in size. Rice is grown in all land
available; cash crops, however, are grown in a small portion of the land
holding. Farmer 46. for instance, owns 32.5 rai of land, all of which
is put under rice, in the wet season. During the dry season he cultivates
groundnuts, but in only 7 rai (1.1 hect) of the iand; similarly, farmer
8 owns 16 rai (1.66 nect.) of rice land. Of this only 0.75 rai (0.12

hect) is used for garlic cultivation.

This reduced cropoping intensity, an average of 105, is a function
of the lack of a continuous water supply. Rice is grown during the
rainy season and since it is a subsistence c¢rop, the maximum amount of
land that is possible for agricultural production is brought under

cultivation. In the cool and dry seasons, however, because there is only

=ty

a limited supply of water, it is natural that the total amount o

that is cultivated is reduced ccnsiderably.



- The 1ack of 1rr1gat1cn facilities coupled with a Tow cropp1na
iilntenSTty has resulted ina- bemplefe denendence gn animal Lrac€1on,

(in Buak Kuang only 2 of the villagers have mechanized) This has also
meant that families cannot depend solely on farm income; seasonal
employment has to be sought in Chiang Mai. At other times, the villagers
depend on construction work and work in local cottage industries in

San Kamphang,

Most of the villagers own their draft animals, both oxen and
buffalo. Only 3 of the farmers in the sample hired buffaloes, an
additional one farmer owned 3 oxen but hired a buffalo too. Payment for
the nire o} such animals is almost always paid in kind: 50 taang of rice
per animal. In instances where cash is paid for the hire, it amounts to

an average of 100 ¥ per animal per rai {35). Payment is by piece work

and not by the day.

A1l the sample farmers felt that animal traction was better than
machanization. The reasons given are Tisted below:

{a) better ploughing

(b) animals are cheaper and less costly to maintain

(«) capital gain from the off-spring

(d) use of animal manure as fertilizers

(e) no fuel cost

(f) draft animals are readily available

(g) animals are cheaper to hire, appreciation of the animals

over thes years

{h) animals can be used to pull carts.

-
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A samp]e s1ze of 20 does not quite rﬂf1ect the general v111age :
}s1tuat1on but be that as 1t may, it appearc that farmers op1n1ons are
‘such that it w1]1 be a wh11e before any form of mechanization of farm

activities can take effect. 16 of the farmers did not think that
mechanization would increase yields. WNeither is there a labour shortage
such that mechanization might help ease critical labour bottlenecks,

Ten of the farmers who wore willing to think of mechanizing their farm
operations said that if they were ;o buy a power tiller it would be only
to help save time so that more family labour can be channeled into off-
farm employment. It appears that water is the ultimate constraint to
mechanization. Since the area is dependent on rainfed agriculture, only
a limited amount of the total village land can be cultivated thus
restraining the cropping intensity. The farming family then becomes
dependent on off-farm employment which provides the majour source for cash

income; the farm provides the subsistance food croo.

This availability of employment alternatives outside the farm
has to be given careful thought. If the farm household is completely
dependent on land for its income then it would naturally endeavour to
increase production levels. In this village, there are no such attempts;
understandably so because of the lack of 2 continuous water suppiy. On
the other hand, most of the farmers did not even want an improved plough
which could prepare the land more efficiently, if not faster. Afterall,
in rainfed agriculture, proper timing is very important so that the rice
crop can be planted before the water dries out. And these villagers are

stil1 growing the traditional rice variety.
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One other reason for the lack of mechanlzat1on 1n the v111age:.
:15 the 1ack of cash resources LO purchase farm mach1nes There were,
however some v111agers wio S1mp1y are averse o the idea of sw1tch1ng
from animal traction to mechanization. There were four other instances
of farmers who felt that animal traétion and manual labour is less

strenuous than operating a power tiller.

Oxen and buffalo cost less. The former averages about 5,000 B
($250) while the latter costs roughly about 3,500 B ($175). The initial
capital investment is quite large but even then it is less than the
investment needed for machinery. At the same time these animals can be
used in the fields, for as long as 10 years, compared to a power tiller
which would probably not last for more than 5 years. MNo special forage
is required-animal feed is made up of rice straw and grass cut along the
rice fields. In the dry season the animals are left to graze on the fields.
Where labour is hired to herd the animals, the cost is very low: about
28 ($.104)a day or 25 tang (250 kilo) of rice per year. In some instances
the herder and the owner of the animal will divide the off-spring. If!
there is an uneven number of off-spring then one of the animals is sold

and the money divided equally.

There is also an institution in Chiang Mai called the cattle
market which is held periodically and on a rotating circuit. As the name
suggests, the market is a place where draft animals are bought and sold.
At the same time there are facilities for transactions of the kind wnere
the animal is exchanged for say, a bicycle or a motorcycle. This
transaction is not permanant but is only for a period of time. The farmer

might bring in his animal during the dry season when there is no farm
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activity going on and exchange it for a bicycle which he rides to his
:job-in the town W1th the advent of the ra1ns when agr1cu]tura1 work
1beg1ns aga1n the blcycle is taken back to the market and re-exchanged
for the an1ma1 Thus the farmer 1is not on]y ab]e to obtain a D1CjC]e to

take him to his job but his has one animal less to feed during the dry

season when forage is limited.

13 of the farmers in the sample are not interested in mechanizing.
Surprisingly enough, most of them have fairly large acerages averaging
about 7.5 rai (1.21 hect). Thus mechanization need not necessarily be
a function of land acerage. It is dependent on family size (the larger
the family Tabour force the less the need for farm machinerys; availability
of off-farm embloyment opportunities; promotional activities of the
machine manufacturer/dealer; type and variety of crop grown including the
cropping intensity. Primarily, however, mechanization becomes an important
consideration only when there is a reliable water supply and there is
enougnh of an incentive to put all land available under cultivation for
a good part of the year. Once the farmer is assured that he can definitely
increase his levels of production and his cropping intensity then he will
inevitably start thinking of measures needed to time each of his
production activities accurately. And with everyone being busy increasing
production levels, the demand for wage labour (which is inevitably
limited in supply) will dincrease, thus creating a definite need for
mechanizing the more labour intensive farm activitiessat least transplanting

and threshing.
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fSurvey of Farm Machinery Fabricators

Gemeral- Overview.-

a. Capacity, Production and Imports

According to an unpublished study by the Bank of Thailand (BOT),
there were altogether 102 factories pruducing tractors and power tillers
in Thailand in 1978, -A1though this figure might have changed in the past
year, it is believed that the changes are not much in terms of numbers.
There are some firms which have not been included in this population, but
then quite a number of firms listed in this study have gone out of business
or stopped production. The exact number of factories are difficult to
ascertain because of the large number of small family workshops. There
are constant entries and exits of such firms each year into and out of
the indusfry, But since such firms account for a small proportion of
industry production, it may be possible to look at the number of firms in
this industry by concentrating on large and medium factories. According
to a report of the Industrial Services Section, there were altogether
thirty large and fifty medium size factories. The number of small factories

was. said to be difficult to estimate.

The general impression gained from a present ongoing study at
Thammasat University is that quite a number of small firms are closing
down. Some of the possible explanations are the lack of government
promotion, the keen competition, the energy crisis, the saturated market,

and the present tight money situation.

Qut of the 102 factories in the BOT study, ninety nine are

producers of power tillers while the other three are tractor producers.
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»::The three: tractor p"oduce*s aie: Lou15 T. Leonowens (Tractor) ngf Ltd.1
;;f(assemblers of John Deere mach1nes) Ford Mo%or (Tha11and) Co . Lfd‘r

| (assemb1ers of Ford mach1nes)and Yontrapand Co., Ltd. (assemb1ers of
International Harvester machines). All these three firms may be considered
large by Thai standards. They are mainly assemblers of parts and
components of machines impurted from abroad. Little domestic content is
used in production. The total combined production capacity of these

firms is about 3,000 units per year.

For factories producing’power tillers, the majority are small
scale producers of less than 500 unit capacity per year. There were sixty
two such factories. Medium size factories of between 500 - 1,000 unit
capacity per year numbered twenty three factories. The remaining fourteen
factories are large scale producers of more than 1,000 units per year.
Looking at the small scale producers, there are 31 firms whose production

capacity 1is less than 100 units per year.

The total production capacity of power tiller factories is
about 64,000 units per year. Of these 64,000 units, 12,000 units or
19 per cent belong to the small scale producers; 16,000 units or 25 per cent
belong to the medium scale producers; and 36,000 units or 56 per cent
belong to the large scale producers. The total production capacity can
be divided into production-of two wheel and four wheel power tillers of

57,000 units and 7,000 units per year, respectively.

Actual production of tractors in 1978 was about 2,158 units.
For two wheel and four wheel power tillers, there were 39,568 units and

3,808 units, respectively. The increase in production for the past tew



TABLE 18

DOMESTIC PRODUCTION AND IMPORT

OF TRACTORS

Year Domestic Production Import Total ?;“*}
Units Per Cent Units Per Cent Units Per Qent:;
1974 - 912 - - R
1975 2,426 54.4 2,031 45.6 4,457 100.0 -
1976 2,232 48.6 2,357 51.4 4,589 100,0 +
1977 2,380  50.2 2,361 49.8 3,781 100,0 -
1978 2,188 56.6, 1,654 43.4 3,812 mu‘;q

Source: Bank of Thailand.

g



TABLE 19

DOMESTIC PRODUCTION AND IMPORT
OF TWO WHEEL POWER TILLERS

Year Domestic Production Import Total

Jnits Per Cent Units Per Cent Units Per Cent
1974 24,808 99.4 150 0.6 24,958 100.0
1975 27,860 93.9 1,800 6.1 29,660 100.0
1976 31,766 93.0 2,400 7.0 34,166 100.0
1977 35,465 92.2 3,000 7.8 38,465 100.0
1978 3y,568 96.6 1,400 3.4 40,968 100.0

Source: Bank of Thailand
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TABLE 20

DOMESTLIC PRODUCTION AND IMPORT
OF FOUR WHEEL POWER TILLERS

Year Domestic Production Import Total

Units Per Cent Units Per Cent Units Per Cent
1974 2,324 y7.9 50 2.1 2,374 100.0
1975 2,582 86.6 400 13.4 2,982 100.0
1976 2,914 85.4 500 14.6 3,414 100.0
1977 3,258 80.3 800 - 19.7 4,058 100.0
1978 3,808 88.4 500 11.6 4,308 100.0

Source:

Bank of Thailand.

: ﬁZééy
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‘ years averages about 12 per cenr per year for power tillers wii }e tractors
:;ceem uo be exper1enc1ng a declTna in product1on fsee éaé?eséﬁ 2001t s eems
‘that a]? were nroduc{ﬁa under Cdﬁac1f/ ?or tractors, it was approximately
72 per cent of capacity. For power tillers, they were 69 per cent and

54 per cent for two and four wheel tillers, respectively., This seems to

imply that competition may be stiffer for power tillers than tractors.

Looking at import figures in Table 12, tractor imports has
leveled off in the nast couple of years while domestic production also
seems to show a slight decline for the pact few years. This may imply
tnat the market for tractors nas reached a saturation. point; The import

share for tractors for the

43-51 per cent.

For power tillers, import figures seem %o show a st
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in imports for the past five years except 1973.
two wheel and four wheel power tillevs 3
orior to 1978. They topped 7.3 per cent and 19.7 per cent in 1977 for
two wheel and four wheel power tillers, respectively. Since import and

production figures were not yet complete for 1978, no concrete zonclusions

may be drawn except that prior to 1978 there seem to be an increasing

trend of competition from abroad for the domestic power tiller market.

(34

In terms of production vaiue, it is estimated by B0T to be

about 500 million baht for tractors; 210 million baht for two wheel aower

tillers; and 7C million baht for four wheel power tillers. The industry
therefore has a total production vaiue of 780 miilion baht.



b. Employment

‘?ﬁeméthe?SSmé BGTSStﬁdy,;the/thréé'trjctg% factories employ
a total of 400 workers'in 1978, Power tiller factory ennlioyment were
estimated to total 1,800-2,C00 persons. But due to the ceasonal nature
of producticn especially in zower tiller oroduction, the employment
figures may be under-estimated, . In Thailand, the production of power
tillers is influenced by the agricultural sector. Farmers usually
purchase machines between the pericd after harvest up to the beginning
of the new crop season, since this is when farmers have sufficient cash
from the sale of their crops and it is also practical “n the sense that
zii1grs will not be idle for long after purchase as would be if the crops

have already been planted. B3ecause of this the oroduction season of

power tillers is mainly between January - June. But since the 30T's surve;
J

was done during the latter part of 1878, employment figures estimated

may apply to the off-season pericd. Information from the same survey
estimated that production during January - June may -2 20 ger cent higher

than July - Decenmser,

: on empl
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yment in the
power tiller industry, the small scale factories employ about 2-10 work
per factory; the medium scale factories employ about 20-50 workers per

factory; and the large scale factories employ about 30-70 workers per

r ot
r

factory. For the small scale producers, most are family type of busi inesses

such as repair and lathe shops wihich use very little outside or hired

:

bor, There are usually only 2-5 workers and oroducticn capacity are

1
H

L'LJ

usually less than 300 units per year. There were about 44 firms in this

category in the 80T study.



€. Financial Sources

U The total- investment in tractor production is about 20Q milTion
baht while that in power tiller production is around 150-200 million baht.
A1l the three tractor firms have received promotional privileges and
involve foreign capital. For pawer tiller producers, only one has received
promotional status and only recently. It alsu involves foreign financing.
Almost all the investment funds in power tiller production are from family
sources. It accounted for 70 per cent of total funds invested. The
remaining are obtained mainly from borrowing in the unorgainzed money

market,

Due to the seasonal nature of demand for power tillers, producers
face financial probiems of tiding over the off-season period when there
is little demand for machines. It is also the lack of working capital
during the off-season that has forced producers to curtail production
instead of accumulating inventories. Most of the working capital is
obtained through the unorganized money market (which charges a higher

interest rate) and from friends and relatives.

d. Regional Distribution of Production and Use

Similar to other industries, the production of tractors and
power tillers is mainly concentrated in the Ceritral Region. There weve
80 factories in this region according to the BOT survey. It accounts for
more than 90 per cent of total production in the country. Most o; these
factories are concentratea within the Bangkok Metropolitan area and the

surrounding provinces such as Ayuthaya, Chachoengsao, Samut Prakarn and

Pathumtani. The number of factories for the North, Mortheast and



Spythern region are thirteen, six and three, respectively.

B -‘5A£109EiéfJTabié“2f‘waTrshOW'fhat the Central éegion'is afsé
the main market for tractors and tillers. It accounted for about 38 ~
per cent, 76 per cent and 64 per cent of the number of tractors, 2 wheel
power tillers and 4 wheel power tillers used in the country, respectively,
The Tower percentage on tractors is because tractors are not suitable

for use in rice production and the region is mainly a rice production
area. The Northern Region accounted for a large share of the tractor
used, [t is about 34 per cent of that for the whole country. The region
is also the second most important employer of power tillers after the
Central region. The Northeastern and Southers regions do not account for
a significant share of machines used. except may be for tractors in the

a
i

Northeastern region which accounted for about 24 per cent of the country

total.
e. Prices and Taxes

Table 22 shows the prices of power tillers both demestic and
imported ones. As can be seen the prices of domestic two wheel power
tillers are significantly lower than the imported ones while this is
less so for four wheel power tillers. The differences in prices may
reflect differences in quality and the complexity of machines. Imported
machines usua11y'have more features such as a gear box of more than

one forward speed including also a reverse gear and the ability to be used

for multi-purposes,

1 b
i

Although the local machines are cheaper, local producers nav

[§+]

frequently protested the unequal tax burden paid by them as compared o



TABLK 21

NUMBER AND PERCENTAGE OF
PRACTORS AND FOWER TILLERS BY REGIONS

e i two wheel power four wheel power
REGION tractors tillers tillers
units percent units percent units percent
Central 5103 38.3 68271 75.9 10802 64.3
Northern W7l 33.5 11220 12.5 4109 2.5
Northeastern aL6h 23.7 3058 3.4 1401 8.3 %
o
Southern 597 .5 7hs2 8.3 480 2.9
TOTAL 13338 100.0 90001 100.0 16762 1u0.0

Y1

SOURCE: Division of Agricultural Economics, Africultural Statistics of Thail
Crop Year 1975/76.

and:
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Type of
power tillers

two wheel(8hp.)

four wheel(l5hp.)

SOURCE

TABLE 22

PRLCES OF FOWER TILLERS
{baht)

domestic machines

body engine

4100~ 4800 13700-18000

25000-30000 21600-32900

total

18000-22800

H6600-62900

imported machines

32800-36600

61 000-90000



imported Qgchiqesz For 1nnortpd mach1nes, the taxes naid include a five
lrééfiqgﬂﬁ iﬁpoffrta;‘ fbased on C.[. F. pr1ce , 8 fhrce per cent business
fax (bésed on‘retail pri ‘},)anAelevpn per cent standard profit tax (based
on retail price) and a ten per cent local tax (based on total business
taxes collected). This amounted to a total tax burden for two wheel .nd
four wheel power tillers of 8.85% per cent of the C.I.F, value as calculated
by the Industrial Services Section. The same sou-~e also estimated the
total tax burdens for a domestically produced two wheel and four wheel
power tille~, These come tg about 13.55 and 11.27 per cent, respectively.
ihe higher taxes paid by domestic machines are due to the bias in the

tax structure within the country which in turn is the result of the
covernment's import substitution policy. This difference in tax burden
has often been used by domestic producers to point out the government's

neglect of the farm machinery industry.

gy

., Lost of Production

The production of tractors and power tillers in Thailand involves

[4¥)
o
(o
jin
[}
t

only the production of machine bodies and equiopment engines,
Engines are mainly imported. The engines used consist of both benzene
and diesel types, The latter is more expensive but preferred by

farmers because of low fuel consumption.

The production process in most small scale factories invoive
assembling parts and components together. These firm do not produce their
own garts or components but purchase them from larger factories or component
oroducers. The medium and larce scale factories usually produce their

own parts and components from raw materials. Most of these involve cutting

iron sheets into sizes suitable for building the body. This may be wny
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larger firms tend to have a lower cost of producticon. Larger firms also

- benefit. from a lower price of raw materials due to "size of purchase.

Table 23 shows the c¢cost structure of precducing tractors and
pbwer tillers. The cost of producing tractors comes almost entirely
from raw materials (97 per cent). Of these, only 14 per cent are raw
materials from local sources. The remaining 86 per cent are imported.
Production cost of power tillers does not rely as much on raw material
as tractors, but still it accoumtéd for about 70 per cent of total
production cost. Of these,about 45-65 per cent are of imported content
and about 35-55 per cent are of local content. In monetary terms, the
cost of a tractor, a two wheel power tiller and a four wheel power tiller
are about 190,000-270,000 baht, 3,500-5,500 baht and 10,000-15,000 baht,

respectirely.

The figures also seem to show that the production of puwer
tillers in Thailand is more labor intensive as compared tractors as

witnessed by the larger share of the wage bill.

Survey Findinags

The total number of firms surveyed is seventeen. But one of
these firms turns out to be a producer of tractor components which cannot
be considered a firm producing farm machinery. The questionaire used was
therefore inapplicable. Of the remaining sixteen factories, nine are
producers of two wheel power tillers; two are oroducers of rice threshers;
two are producers of both twe wheel power tillers and rice tnreshers;
two are producers of rice milling machires; and one is a orcducer of water

wheels and winnowing machines.
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Of the firms qaestloned there are six who answered that they
have had prev1ous contacts w1th [DRI Out of thefe s1x flve have rece1ved

'’y

‘des1hn b]uepr1nts or adv1ce three have rece1ved )roduct1on adv1ce from '
IRRI; four huve received advice on power tillers; and three have received
advice on rice threshers. All believe that the advice provided was useful.
These figures may be misleading in showing IRRI's importance, since none of
these firms produce machines based directly on IRRI designs although this
may be less true of threshers. For power tiliers, this is especially true.
Most tiller producers not only rely on IRRI designs as a quide or base but
they also use machines from other sources such as the Japanese models. The
present power tillers are said to be copied and modified from many sources
until they/n%onger resembles an IPRI designed machine. The only area in
the country said to be suitable for IRRI designed tillers is the Northern

region. It was not accepted in the Central region where farm machinery is

mostly widely used.

Although IRRI desianed machines are not actually employed to any
degree in Thai agriculture, it may have provided a starting point or quide
for local producers. This is especially true of rice threshers.

It is IRRI's efforts and designs that have provided a starting point for

domestic thresher producers.

Out of the six fabricators who have had contact with IRRI, four
think IRRI should also be providing technical assistance in other areas
as well. Two mentioned‘the rice harvester which is still totally new to
Thailand; one would like advice on speeding up production; and one would

1ike assistance on marketing.
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It seems that IRRI's subéf%&r{ty in machine design is also its

qyeagqess:.xIBRITmaghings'Eap-bg_gsgq:for multi-purposes. This makes it

gmdné1cqﬁpiex¥and{difficultlfS'Undepstghd:andth. ’Farmefsjmay'a1so_hot"

need a multi-purpose machine, A'single purpose machine may be cheaper.

From the survey, there does not seem to be any other institutional
sources besides IRRI where producers can go to get technical assistance
except the Division of Agricultural Engineering (DAE). But since IRRI works
in close conjunction with the DAE, this does not mean much in terms of
additional assistance. Five out of the six who have had contact with DAE

are also the ones who have had contact with IRRI.

Other Results from the Survey

Through copying and modifyina, most of the machinery desians are
similar or does not have much different. Almost all (at least 13 firms)
firms do not think that there are any dissimilarities in their machine
designs.. If there are to be any differences, it is in the quality of
machines in terms of durability and efficiency. - There were at least three
answers which cited differences 1in durability and two which cited efficiency.
From the onaoing survey at Thammasat, the impression is that the firms that
went out of business or are in trouble are usuaily small firms whose products
are of low quality. [t is the producers of quality products who do. not have

as many marketing problems.

Questions concerning raw materials or components constantly brina
out the importance of quality. Almost all the answers given on the
requirement -f producing a good quality machine mentioned the quality of
inputs. Although it seems that Thailand can produce almost all the com-
ponents used in tiller production which is what the survey indicated,

local producers are skeptical of using these components since they are



believed to be inferior to imported ones. The imported components mentioned
most are ball bearings and chains. -

P e

-

 'M6;tiof th; ﬁarkéti&é of machines was found to pass through
middlemen. Only five out of the sixteen said they sold their products
directly to farmers. Five sold all their products through agents or
contractors. The rest employ both methods, but the majority of products
sold are through middlemen. . Of the answers given in this last aroup,
about 70-Y8 per cent of products are sold through agents. This may be the
;eason why firm do not seem to have any strategy to promote sales except
through salesmen, demonstrationand a low price. ‘arranty services of

usually about one year are also provided by almost all firms.

Thirteen of the sixteen firms think farmers are already provided
with sufficient information on the machines they bouaht. When asked what
information was provided, the majority of answers were on the operation

and maintenance of the machines and not much else.

Almost all producers do not feel their products' prices are too
high. They also feel the present prices cannot and should not be lowered.
Reasons given are that the costs of production are high while prices are

rather competitive.

Most producers usually provide repair services. For those wiio
do not, they usually sell their products through agents. Due to the
simplicity of the machines, farmers are said to be able to repair their
own machines if it does not involve the use of tools or if it involves

only changing components or parts.

Close supervision in production has also been mentionad Dy some

firms to be a very important factor in ensurirg the cuality of machines

produced.
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Summary of Findings

‘};iﬁ: Hav1ng presented the survéy oﬁ production, soctieéonomiz.and
financial results of increased mechanization the resulting analysis is
twofold. First, we want to assess the extent to which mechanization nas
affected the standard of living of these farmers who have turned to

machine technology as compared to those who have still retained animal
traction; at the same time we have to ask ourselves why the latter have

not mechanized. It is often enough assumed that machine technology will
take affect only when there is a reliable water supply. This is undoubledly

true. Qur informants in the rain-fed areas kept telling us that [(since

[aW

they grew only one crop of rice and in as much as timely land preparation

was critical) they were content with their draft animals. They would and

could mechanize only if they had procer irrigation facilities. On the ¢.ner

)

hand, as had been indicated in the previous oages, there are farms in the

w3

rain-fed zone, in the central plains, which average about 30 rai and which
are completely mechanized. Here the farms are toc large and the soil tyge

unsuitablie for animal traction. So it is understandable as to why farmers

i [l

have mechanized and that too with heavy machine tecknology (4-wheel, 75 h.p.

ot

ractors.) VYet these very farms have to rely on the monsoon varies which
are most unpredictable. This only goes %o prove that mechanization is not

. nDF’%\ﬂ
solely dependent on a reliable water supply. In the month, farm sizes are

small, the rice is transplanted, field labour is cererally available and

farmers prefer to retain their draft animals rather than to ourchase or even hire
farm machinery. In tne centra
cemmercialized, farms are larcer, field
costs are minimized if farm technology is mechanized, even if fnere are =<

irrigation facilities. [t is actually difficult to conceptualize 3
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yeneral pattern of functional relations between mechanization and certain

),kei:Vériéﬁleﬁ:

o %
L

The:rgiatiqhsﬁfb @iéhf'hoid,inrbhe situation but not in

another,
In any case, the second level of analysis will be to determine
whicn of the IRRI designed agricultural machines offer the greatest

potential for production and profitable mechanization and the extent to

which IRRI designed machines are meeting local farm level needs.

Our findings from the farm level surveys indicate that farm
mechanization be-omes an important engine to growth only when field labour
becomes scarce especially during the critical periods of labour intensive
farm activity. 18.18 per cent of Mung Ngai, the village in Chiang-Dao,
has mechanized. This relatively high frequency is due to the fact that
the farmers are involved in multiplz cropping with garlic (which requires
intensive labour activity) as a second crop. Only 10 per cent of the

villagers are landless. Thus hired field labor is difficult to find.

~h
)

Farmers recounted of how they had tc literally beg fi

D

1d labourers to
work their fields. e heard similar complaints from farmers in the central

plain too.

Labour, at least field labour, is in short supbly because of
out migration of the younger people, but more importantly, because of the
availability of off-farm employment opportunities whéglwages are higher
than field wages which have been, it has to be pointed out, on the rise
too. Inevitably workina outside the farm, especially for the younger
generation, i3 more desirable. So, with less labour available in the

village, the farmer is forced to mechanize especially if he is invoived
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traci&on was not maklng 1t poss*ble for the rice Astubblﬁ to be turned

1nto the so11 Yet farmers who refér an1ma1 tract1on c1a1m that Lhey
’have not mechan1zed because deeper piouqn1ng affects soil ferf lity since
it prevents the rice stubble from fermentitg and increasing the nutrient

content of the soil.

dut even if tractorization allows for deeper tillage we

have no evidence from any of our samples from the central plains of
increased yields. OCn the other hand we nhave failed to maintain that the
survey has been conducted in a most inappropriate time. Farmers have
not recovered frcm a drought which has hit them over the last three
consequtive years. Be that as it may, all our informants were only
quick to point out that they themselves did not think that mechanization
would contribute to increased yield unless it was in conjunction with _.

improved quality of seed and the increased use of fertilizer and insecticide.

[

he drought

-

The farmers in the north have not been affected by
but they have cut back their production of garlic because (due to a
flooding of the market with Chinese garlic) market prices last year were
very low. Their rice yields have however remained fairly constant before

and afier mechanization.

Mechanization has undoubledly raised the farm income from the
Jevel of subsistence. If subsistence farming means a lack of a “"reliable
source” of cash income because of the lack of sufficient job opportunities

outside family farm, then mechanization has indeed improved the standard

-

the farmer and his famiily to seex

el
oo
o |
D
%)
o

of living of the farmer. It ena
employment outside the farm. In most cases, the income earned from this

is used to pay for the hire of farm machinery but be that as it may
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mechan1zat1on 1mp11es that the farmers alterﬂat1ves to emp1oyment are
iincreased Th1s 15 of spéé1a1 concern 1n areas of monorropp1na-
‘mechan1zat1en 1eaves t1me for‘bf%'farm emp1oymenn. At the same tiﬁe,
the monocropping farmer needs to find off-farm employment because the

farm provides him with only a subsistence.

It appears that in irrigated areas, mechanization provides for
intensive cultivation’ in rain-fed areas, it provides for off-farm
employment. On a different note now, machine technology of the IRRI
designs are limited to tillers and threshers. In the north however, only
tillers are used. Threshers have not yet bﬁfn introduced on a large scale

viou

and if they were, serious modifications / have to he made before the
would be

machine / acceptable. The northerners make use of the rice straw for
a multitude of purposes, all of which require that the straw retains its
tength. Unfortunately, the present thresher is not designed to save the
straw. Also, experiments at the Institute of Agricu!turg] Technology

r
Mae Jo in Chiang Mai indicate that the amount of broken/iﬁin threshed
mechanically is more than when rice is threshed manually. This is

apparently due to rice being threshed by the beating method than by the

combing method.

Furthermore, the farmers in the north think that mechanical
threshing requires more man hours. As one farmer pointed out, "you need
four men to'carry the machine to the field, more people to carry the
bundles to the machine and the straw away after the rice has been threshed.®
The fact that *he work is completed much faster by mechanical thres.aing
and thus total labour costs are reduced dces not seem to be of concern

to the farmer. Also, exchange labour still remains an important social

3
.V, 3 - s v . . 1 . »
insitution: harvesting and threshing are indeed important social events.
A
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?he IRRI des1gned tillers are se111ng very weii 1n the north,
.galthough there 1s on]y one manufﬂcturer uho nas tne way1mum carac1t/ .o
"produce on]y lOO un1ts a /ear Xhe smail size Poualed w1fh the Tight
weight makes it convenient for the farmer to carry the machine over the
rather high rice bunds. Furthermore, the IRRI model allows for the quick

attachment and detachment of implements.

The IRRI model does however have certain setbacks, [t cannot
be modified to be used for rice threshing and its general performance in
rice fields is not as good as the other tillers available in the Thai
market. It's work rate too is slower and the farmer would really prefer

a machine with a steering clutch and facilities for sitting.

In the central plains, the IRRI designed machine that is in
demand is the thresher,understandably so since there are no other designs
Oon the market yet. Threshers are important in those areas of double
cropping where the wet season crop is threshed mechanically: there is

a high frequency of manual threshing for the dry season crop though.

The eleven manufacturers actively fabricaiing [RRI designs

built 613 threshers and 80 power tillers in the fi

3
v
ot
-y

half of this year.
This indicates that-.the greater potential for [RRI-Thai activity appears
to be threshers; power tillers and other land-preperation machinery were

introduced into Thailand even before IRRI came into the scene.

At present there are only two IRRI designs which are being

manufactured: tillers and threshers but as expiained atove the former

ct
1

3

machinery {of the IRRI design) is not nopular in the Thai market,

*

P

the light of this then, IRRI should start introducing machinery which



have not as yet appeared 1n the market. Such would include transpianters,
seeders harvecters and Tand leve]ers a11 of Hh1Lh are potent1a1
‘lmpieménts to be used in- ra]n—fed agr1cu1ture The apneral aim-of IRRI
should be to design and implement a selective farm mechanization policy
geared to the system of small farmers who are naturally inclined to be
very selective in their choice of mechanized farm equipment., As farmers
~in the rain-fed areas are quick to say, “"come back later and talk to us
about farm mechanization, ..., after we receive irrigation facilities."
Since much of Thailand has yet to be irrigated IRRI might indeed want to
concentrate on machinery suited to a rain-fed water central regime. As
it is, there is hardly any such machinery available in the market and
as  in the case of threshers IRRI can be one of the first to be

introducing designs, which keeping with IRRI tradition are easy to

manufacture, simple, clean, cheap and easy to maintain.

It is however discencenting to note (semi annual report: R.C.
Fisher) that total employment in the manufacturing exterprises of IRRI
designs, has declined by 13 per cent since the beginning of
this year. Production has declined because of (a) the lack of credit
facilities to manufacturers; (b) the fuel crisis and, (c) reduction in

farmers' incomes resulting from last year's crop damage caused by floods.

[f production of IRRI design=d farm machinery is on the decline
for reasons of the present condition of the Thai econcmy coupled with
competition from manufactucers of non-IRRI designs ther, to reiterate
what has already been said, IRRI should be concentrating on thbse designs
of machinery which have not, as yet, been introduced. As it appears now

many Thai farmers especially so in those areas which are not or only
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partxa]]y mechan1zed - are facing at 1eastone of the fo]]ow1ng prob]ems
,.(a) 11m1ted s1ze of farm. Lb) 1ack,of cheap and ea511y ava11an1e credlt
izfac111t1es . “and more 1m§ortant1y,'.: ‘ S |
(c) Tack of sufficient irrigationwater. And, since many of the farm
households own at least one draft animal IRRI could possibly be paying
more attention to the design of animal drawn equipment: disc harrows,
seed drillers, animal powered water 1ifting devices. On a different note,
other than designing and introducing, quickly, farm machinery, IRRI

should undertake to work closely with the fabricators themselves.

TWenty Six
/ manufacturers had signed the IRRI memorandum agreement which

constitutes a three-phase procedure. On receiving the IRRI blue nrint
the manufacturer fabricates and tests a proto-type machine before plunging
into commercial production. On fabricating the proto-type, the
manufacturer submits it to IRRI for testing and evaluation. The manufacturer
cannot produce or-market the IRRI machine until IRRI has approved, in
writing, his prototype machine. O; the 26 above mentioned manufacturers
only 7 were producing threshers, /Oz; them have abandoned the programme
witile 6 of them never became active. The remaining manufacturers are all
involved in the production of non-IRRI designs. There are thus a series
of questions that come to mind as to why IRRI designs were abandoned or,
in some cases, not accepted in entirety.
(a) are manufacturers apprehensive of buiiding smaller machinery
items with a narrower profit margin?
(b) are certain features of an IRRI design not suitable for
Thai farming systems and crop varieties?

(c) are IRRI designs producing units which are too small-in

terms of engine capacity (usually 5-7 hp.) for farmers'

requirements?



It.is on]y natura] for manufacturers to trj to cut back costs
gnd 1nrrease net pr0f1ts. ThlS they do by us1ng 1nfer1or materlals and-
not prov1d1ng adequate parts and service facilities. This of course
increases maintainance costs. At the same time, the life of the machine
is much reduced. The farmer is, with reason, left apprehensive about farm
machinery. The problem can be overcome, somewhat,by IRRI keeping a close
watch on its fabricators to see that (a) designs are not completely changed
so as to adversely affect performance and; (b) a high quality is maintained
in the finished product. In trying to maintain quality control IRRI
should work closely with the small Tractor Manufacturer Forum of Thailand.
IRRI could provide technical advice on quality, safety and standardization
in the mechanization programme as well as provide such advice as shop

lay out,'industrial management etc.

Finally, IRRI should also work more closely than it has with
the Industrial Service Institute of the Ministry of Industry. IRRI has
the kinds of technical skills which can be used to conduct training
sessions in whicih participants can be given some kind of engineering
knowledge of farm machinery. As it is now fabricators make alterations
to IRRI designs without ever understanding the basics in engineerirg
technology. This can cnly contribute to the poor performance of the

machinery and a dampening of the farm mechanization programme.

-Finally, IRRI should be more actively involved with the
dissemination o% information to farmers who can then because aware of
machinery which is cheap, adequate for their farms and simple to

operate.
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~ Case Studies -

Herew1th we present 6 case studies from v1]1age 31x, tambaon
-,Don Ched1 (Amphoe Don Cnec1) 1n fhe centra] p1a1nf. In many 1nstances,
r~th1s v111ags is typ1ca1 of rice: farmers in the c“ﬂtra1 pla1ns. There
is a high rate of land tenancy;w land-holdings average about 24 rai
(3.9 hectares) and a good number of the villagers are actively involved
in off-farm emp]oyment.2 At the same time the village is rathe
interesting. It has access to two kinds of water regimes (rain-fed and
irrigation) and correspondingly, twc types of farm technology i.e. animal
tiraction and mechanization; in some farms a combination of toth technologies
is wused. Similarly, there are two types of rice planting procedures, In
the rain-fed area the rice seeds are Sroadcast and two plouaghings are
necassary. The first ploughing is to prepare the land and a high frequency
c¢f mechaniza*ion is used in this phzs2 of the agricultural cycle. A second
ploughing is crucial after the seeds have teen brecadcast. The aim here is
to turn over the soil to ensure that the germinaring seed is firmly embeded
in the lower .ayers of the soil. [n instancas winen surface moisture is
minimal it becomes even more important for the seed to be deenly implanted
so that the root of the seealing will have access to subterrarean water.
Farmers have mixed views as to the type of technology best suited for this
econd ploughing. Some feel that ihe tractor is hetter because it enabies
deeper ploughing. {thers favouring animal traction do <o because the

tractor or tiller is heavy and would damage the germinating seeds.

in 1976, it was found
1 Plains were tenant

-3
a

1
In an agricultural sector assessre t done
that 55 per cent of the farm nhousehol in the Fent
households.

2, - . . - - -
“44 per zent of total farm income is derived from non-farm
activities.
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_ Surpr151ng]y, a number of those farmerc who have r1ce r1e]ds in
tthe ra1n fedqarea and who. thus can manage on]y one crop, have m=chan1zed
at 1easf their - 1an6‘preparét1on tbey hire the1r mach1rery to do-so. Thas
has been made possible by the presence «f three or four traders in the
village who own large tractors and threshers and provide custom service.
And, with the availability of off-farm employment the “armer uses the
income earned from such to pay for the hire of farm ma:hinery. The rice
fields assure subsistence food and off-farm employment provides the
household cash. Thus, we are tempted to hypothesize tiat, for this
particular village in the central plains, mechanization in a rain-fed

area is a functicn of the availability of off-farm employment opportunities
and the presence of farm machinery contractors who provide custom service

at fairly reasonable rates.’

The following case studies will help flush out the statements

we have made thus far,

Farm 601, located in the rain-fed area, cultivates only one crop of rice
of the traditional variety and depends completely on animal traction.
This family is made up:of five members and with the excepticn of the wife
of the head of the household, the rest work in the rice fields. In the
off-season the father works as a carpenter and two children take 1in

laundry.

The farm is made up of 22% rai of land of which 20 rai is
cultivated with broadcast rice. The family also owns five buffaloes, two
of which were inherited by the farmer twenty years ago, from his parents.
A1l farm work is completed by the family. The farmer did not seem to

think that mechanizing either land preperation or thresihing wouid be of



,;74~_i

any benef1t to h1s farm He had suff1c1ent fam11y 1abour and f1ve draft

ian1ma1s.{ Furthermare he grew on]y one crop of r1ce and tne fam11y had

-r 5

- \

3n0 prob1em prepar1ng 1he land in t1me for the broadcast1ng of the rice
seeds. He did however state that if he has a reliable source of water,
the whole year vound he would double crop a high yielding variety. In

that case mechanization would be important, if not necessary.

The farmer does concede that mechanization would cut back,
tremendously, the man days inyolved in farm activities. This would
then release his family members for employment ocutside the farm. At
this point in time, however, he does not have the cash resources to buy
farm machinery. Aaxd, rather than to pay for the hire of a tractor and/

or thresher, he would rather put the money aside for a rainy day.

Farmer 601 is firm in his arquement that mechanization does
not contribute to an increase in yields; an improvement in production
levels is dependent upon (a) rainfall (b) fertilizer {c) pesticide. He
contends further that even if production yTelds were to increase, the
inevitable increase in input costs would counter-balance the increase
in yields. Then, when he does buy a tractor it would be for the sole
reason of being able to finish the farm work faster so that the family

can increase its cash income earned from off-farm employment.

The farmer is adamant that animal traction is better. Although
draft animals have to be fed and taken care of mere carefully than an
item of farm machinery, a buffalo drawn plough is more suited to the
wet rice fields. It is also easier tc manage an animal when negotiating

the difficult corners in an irreqularly shaped rice field. Furthermore,
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the draft animals can be used to pull carts. The farmer is a logger and
“he:uses a puffalo drawn cart <o transport the timber from the hill to-

his hores tead.

Farm 602 is headed by a young farmer, Yi, who, together with
his wife, cultivates 28 rai of rice. During the off-season Yi is a

carpenter or seeks employment in construction work.

The 1and holding is madé up of 3 parcels, one of which (10 rai) is
rented from Yi's younger brother, Payment for such is by kind - 60 kg.
of rice/rai, the standard market rate for land rent in the village.

The other 2 parcels 8 and 10 rai each - are located approximately

2 kilometers away from the household.

Since all land is located in the rain-fed area of the village,
Yi and his wife cultivate only one crop of rice of the traditional variety.
The seeds are broadcast. But, unlike farm 601, Yi hires machinery for
land preperation and for threshing. He also rents a water pump at

30 8 an-hour,

For land preperation Yi hires a four-wheeled tractor at a cost
of 50 B/rai. He uses the tractor for both ploughings, although a number
of his villagers prefer to use animal traction for the second ploughing.
Yi feels that the second ploughing by a tractor does not affect the
- seedliings. The work %s performed faster and he has more time available
" for off-farm employment. Yith mechanization Yi can plough his 25 rai
of land in two days. Previously, it took 2 men and one buftalo 2 months

to plouch the same area.
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"Although the land holding size has remained the same while labour
inputs in terms of man hours has decreased considerably Yi has no idea
of the extént to which his yields have been affected by mechanization
although when he first decided to hire a tractor in 1976, it was because
he was aware that a deeper ploughing would enable better soil areation
which, inevitably, would improve yields. It should not however be
surprisihg that Yi is not able to report higher yields. The entire area
nas been suffering a drought for the last three years. Last year ne was
able to reap only 3 tons of rice from his 25 rai. If at all yields
improve, Yi thinks that the increase will be between 10 to 15 kg. per rai.
On the other hand, he was quick to point out that he was not sure whether
the increaserwou]d be due to deeper ploughing or due to an increase in

rainfall,

For post harvest farm activity he hires a thresher (85 %/ton).
Heretofore, with two helpers and a buffalo it took him 12 days to
complete threshing 3 tons of paddy; now, with four helpers, the thresher

completes his work in 4 hours.

Although the climate has been discapointing and yields have not
been up to expectation, Yi is glad that he has mechanized. The rice that
he and his wife cultivates is sufficient for family subsistence (the
3 children are still very young) and ne has a fairly reqular cash income
from his off-farm employment. At times however, to pay for the hire of
farm machinery, he has had to borrow from the village trader or from
friends. On a couple of occassions he has sought loans from the 3ank of

Agricuiture and Agricultural Credit.
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Y1 1ns1sts that mechan11at1on has been a very imno ;tant deve]opﬁﬁn

Y wa .

in Theid agr1cu1ture because 1t heﬁns reduce the 1aaour 1nout required

for farming rice. The "surplus" labour can then be directed inte other

forms of employment. In short order, mechanization provides alternatives

for employment outside the farm. Yi is fortunate that these off-farm
employment alternatives are readily available and he has the time, away

from his farm, to seek such employment. Farmers who have mechanized,

but who grow 2 crops of rice, have a different view. Many of them

complain that there is hardly any time left for off-farm employment. And,
since serious debts have been incurred in purchasing or even renting farm
machinery, there is an urgent need for intensive cultivation and an increased

cropping intensity so that bigger harvest is available for the market.

Farm 603 has rice fieids in both irrigated and rain-fed areas
of the village. The family owns a total of 29 rai, 5 of which is under
irrigation and is rented from a neighbour at an annual cost of 500 3/rai.
The remaining land is made up of two parcels. To reiterate, the farm
hlousehold owns 3 plots of land: parcel oné of 10 rai is owned by the
family and one rice crop of the traditional variety is cultivated; parcel
two of 5 rai is irrigated and 2 crops of rice of the high yielding variety
are grown; parcel three of 14 rai is owned and used for sugar careculti-

vation.

In all 3 parcels of land ne uses machinery for land preperation
Further, in the case of parcel one where the rice is broadcast he uses
animal traction for the second ploughing, although if rainfall is minimc!

then he would resort to using a tractor. If the moisture content in the
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5011 1s falr]y 1ow, due to poor ra1ns, then animal tracblon will not afford
the necessary depth in pTough1ng - w1th 11m1ted surrace watar 1t is
cruc1a] that‘the seeds be 1mp1anted deeper into ‘he 5011 50 that fhere is

enough moisture for germination.

The tiller is hired for both ploughing and puddling; payment is
150B/rai. In the case of land preperation for sugar cane, a tractor
(75 h.p.) is hired at a rate of 50 B/rai. In addition, the farmer hires
an 8% inch diameter pump, to irrigate parcel two, at 20 B/hour. Rice is
threshed mechanically at a cost of 100 bundles of rice for 85 Z (110 bundles

1

when threshed will constitute 1 ton of paddy).

. Two buffaloes are part of the homestead. They were inherited
from Chai's (head of household) parents. One animal is six years old

and the other, a year and a half.

Chai started mechanizing land preperation in 1976 because it
(i) enables timely planting and; (ii) allows for deeper ploughing. His
yields, however have not improved with mechanization. Formerly, nis 1C rai
yielded 3 tons of rice; now, after mechanization, yields remain unchanged.
But because mechanization of land preperation has helped cut back the
amount of time involved in farm activity, the family is now able to

cultivate an additional 5 rai of land which yields 3 tons of the high

yielding variety per season.

Mechanization has increased the labour input. Granted, the
amount of land under cultivation nas increased and, in the irrigated area

two crops of rice are growm. Be that as it may, transplanting now
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' requ1res add1t1ona1 h1red labour cos+1ng 100 B/ra1 S1h1§afy, at 1eusz

“an add1t1ona1 persons ‘are requ1red ‘or the ﬁechdn1zed thrasn ﬂr

Fortunately, help for such is readily available from exchange labour,

The entire Chai household agreed that mechanization helped
overcome labour constraints to oroduction. On the cther nand, they also
concede that there has been an increase in the wages of field labourers,
thus increasing the overall cost of oroduction. In any case, even with

mechanization, there are critical bo

t"‘"

tlenecks, especially during
transplanting and harvesting. Tnus Chai is not sure whether the increase
in wage costs is due to an increase in the demand for hired labour or
whether it is a reflection of increasing fuel prices and inflation in

general, Be that as it may, Chai argues that mechanization of land

preparation is very important, especially for irrigated agriculture.

Here, the soil is of clayey loan, making it diffi

Py

cult for the buffalo to
tread upon. The animal gets nired rather quickly. Animal fraction is
best for rainfed agriculture in the upland areas. As for a ccmparison
between locally manufactured tractors and imported ones, Chai thinks that

tractors
local / are most suitablie for swampy land while the

In general, Chai is rather unsure of the effects of mechanization.
He has mechanized his farming because he and his family work 3 different
plots of land, cuitivating 2 types of crops, one of wnich is of two
varieties. Mechanization has allowed nim proper timing of his various
agricultural activities. He insists, however, that an increase in yieids

would have to depend on {i) the availability of water (ii} use o

ndy

fertilizer (iii) variety of rice.
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Fihhéni&gkéd:if*hgﬂthodghtrtgatrmechéniZétien)geagrateé,aﬁy=
negative social ébnsequences, he replied in the negative but qualified
that if transplaﬁting and harvesting were to be mechanized then the
Tandless field labourers would te totally displaced. Furthermore, the
institution of exchange Tabour will gradually disapgear and there would
be less need for economic cooperative between villagers. Consequently,

social articulation will decline.

Finally, when asked his views on the ccmparative advantages
of mechanization and animal traction, he insisted that mechanization is
far superior for both land preperation and threshing. Tnhe only
advantage, in Chai's opinion, to animal traction is that draft animals
are cheaper to maintain. Alsg, the initial investment is much lower

than that needed for farm machinery.

Farm 604 of a household size of eleven cultivates rice in
20 rai of land, in the rainfed area. Although rice farming is the
majour occupation, 6 of the family members also work as labourers during
the off-season. The land hoiding is made up of 2 parcels, each 10 rai
in size. One of the parcels in rented from a relative; payment is
60 kg. per ral per year. In addition the househoid cwns 3 buffaloes,

one of which was inherited,

Only the traditional rice variety is cultivated but farm technology

B
First

=
D

includes a combination of animal fraction and mechanization.

ffalo

o
[y

ploughing is mechanized while the second one is completed by a

amad

drawn plough. Preecha uses two types of machinery, a power tiller {7 h.p.}

b

and a 75 h.p. tractor.
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Preecha began mechan1z1ng iand preparation 1n 1977 He deC1ded

Los LT

"to do’so hecause he foﬁnd out frfm h1s fr1ends and ne1ahbours that
mechanization enabled timely planting and provided opportunity for off-
farm employment. Hired help was also becoming hard to find, Befors
mechanizing, he depended on family labour and 2 animals. The work was
slow and friends were often not ready in time for planting. When he
started using the power tiller and tractor, the work was completed within
a matter of hours. Family labour was thus released into employment

outside the farm.

Only the first ploughing is mechanized. The second ploughing
is performed by draft animai and family labour. The only concern then
Tightly
is to turn over the soil / 50 that the seeds are implanted deep
into.the soil, Contrary to another informant (Yi/Farm 602), Preecha
contends that for the second ploughing, after the seeds have been broad-
cast, mechanization could damage the soft, geminating seedlings. The

tractor or tiller is heavy and is more likely to push the seedling too

far down into the soil.

Before mechanization, the family harvested 2 tons from the 10

rai. How there is an increase in yields of 50 kq. per rai.

Threshing too has been mechanized. Uhat used to take two days
can now be completed within 4 tc 5 hours at 80 § per ton. In general,
Preecha thinks that mechanization helps his househonld prepare the rice
fields in good time for the rains. Also, the . z:lability of extra time
from farm labour has encouraged the family me.sers to seek employment in

-~

other farms. The income earned from such goes towards the payment of



-82-

h1r1ng farm nach1nery ‘Finally mechanization has helped increase his

‘= o %,

orrduct1on 1eve1s.

Preecha's majour constraint to mechanization is the lack of

capital for the hire of farm machinery. Very often he has had to borrow

fron the Bank of Agriculture and Agricultural Cooperatives at an interest

rate of 12 per cent per annum. He avoids borrowing from village traders

who charge as much as 5 per cent per month,

Farm 605 is completely dependent on animal traction. The family

comprises 11 members, 7 of whom work in the rice fields and after the crop

has been harvested they turn to a multitude of occupations. One son is a

-

tailor and 2 daughters are coccks. The remaining 3 children tend the fa

numerous buffaloes and oxen. Rice-traditional variety-is groun in 27 rai

of rain-fed land. In addition, the family owns 7 buffalces and about 120

head of oxen which are reared for the market.

ATl farm activity is performed manually and by animal! traction.

(1

Land preparation takes 3 man days. Transplanting too is completed by th

family and takes an additignal 3 man days. The rice is harvested with

help from exchange labour and threshing is perforsed oy buffaloes.

to the farmer, he is more than happy to rely solely on his family labour

and an animal traction. He thinks that mechanizing his farming
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would be ineffective since there are no facilities for a reliable water

jov)

supply.
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When he has the resources io
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a tube well. Then, eventually he will think about

only if he had the cash to do so. Right now he sven refuses to hire z-
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t111er because such would enta11 hav1ng to borrow te pay costs. He dces

however admlt that mechan1zat1on of 1and prspﬁraflon wou1a<ﬁe1p cut baca

-'-. 5 ":,,{ - ‘

]abour 1npu*s because '"the machine can work faster 1t does not 3uffer

from fatigue as does a buffalo and the man pushing the plouah.

Farm 606 cultivates 414 rai of rain-fed land. The family rents
all iand from relatives at the market price of 60 kg./rai. Only one crop
of the traditional variety is cultivated for land preperation: both first

and second ploughing. Threshing, however, is performed manually.

The farmer has 5 buffalces which he rents out for 500 kgs. of
rice per animal. This income is used to pay for the hire of the tractor

40 B/rai.

Souchal Started mechanizing in 1975 because the income from the
farm was hardly sufficient to main%ain the family. He and his children
neecded to seek off-farm employment; but to do so they had to be able fo
finish off farm work quickly. Mechanizing land preparaticn, ne found out
from his friends, reduces the man hours considerably. Also, it is less

P

strenuous and, “the family stiil had energy lci

-7y

t for construction and

other heavy manual work.”

(o)

Previousiy it took him 45 days, 3 animals and 3 of his household

o

1%

members to complete preparation of 41% rais. MNow he can finisn the work
in 2% days. B8ut, although work time has been cut back yields have not
increased. ©On the other hand, the 1ast 3 years have been affacted by the
continuous drought. Last year Soochai was able to harvest a total of

only 4 tons of rice. Since yieids are rather
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7 rnvert1ng to an1ma1 tractlon wh1ch for h1m, would be more 9c0n0m1cai

because he a]ready owns 5 buffa]oes and the rlce seeds are: broadcasu.
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