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The goal of tne International Rice Re ')eat~ch Ins t itutE industri a l 

extens ion project i $ to incr2ase small fanner producti on, ; ncone and 

emp loyment by faci 1 itating gt~eatl~r cropping intens ity, 1 ess spoi 1 age, 

better ti llage etc. Thi ~ goa 1 is to be aCh; eved Ly the purpose of 

disseminating IRRI's machines to manufacturers \>/ho ",lill build t hem and 

sell them to farmers. 

The purpose of this repol~t ;s to, first, asses s the cOilsequences 

of machanical technology in ThaUand and then to appraise the IRRI 

extension programme ",lithin the context of farm technology development in 

the country. 

Faced \'lith severe constraints on time, t he enti re exerci~e is 

l'ather bri ef and the survey i s J'imi ted to only t,,'IO area~j lone in the 

central plains and the other in the :'Iorth. The \'/Ork in the central plains 

\:,as carried out in Supanburi province by a team from Ihamllasat University 

headed by Dr. 00\<1 I"ongkol smai. ~/e'\'Je~ also very fortunate tu have been 

a11m'led to use the data from the "consequences of Farm I~ec~anization" 

an on-going project funded by USAID in corljurlct '!on \,/ith amI. The 

val uab le information derived from the Consequeno~s survey 'las 5ubstanti ated 

cons i derab 1y our ovm data co 11 ecti on. 

Dr. Rapeepun Jaisaard, tfrom Chiengma'j University), coordirated 

the team, \'/hi ch carri ed out the survey in the north. She ',./dS ab iy 

ass isted by Supasark Simpiti, an agri cul tura 1 engineer \·,ho was responsi b Ie 

for the survey on the farm machinery f;~hl"~ ::.!tors. 



j·1elltion has also to be made of Or. Chesada Loohawench i t who 

\'Iithin the vt~ry short time avail able to him Has wi ll ing to survey the 

ffilnufacturers of fann machinery ;n :he greater r~etropol itan Bangkok 

ar>ea. Fortunately for us again» Or. Chesada is presently involved in 

an ILO sponsor-ed project on farm machiner'y industry. Data fronl thi s 

sUI'vey has proved most useful. 

Last out not 1 east we want to thank a 11 our imfonnants, 

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 t he report. 

Vasantha Narendran 

Dec. 6, 1979 

Bangkok 
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Introduction 

'1 . 

developing rapidly from subsistence production to commercial production. 

Until quite recently this increase in productio:~ \,/as attributed to the 

expansion of the cultivated land. Now, however, it i~ recognized that 

Thai land has exhausted her agricultural land and continuing agricultural 

gro\,/th in the country is seen to be a functton of intensive cultivation 

of limited land and the increasing use ot high yielding varieties. To 

achieve this agricultural gro\,/th, farm mechanization together \'lith 

irrigation and biological and chemical innovation is being induced with 

increasing frequency. 

In the light of mechanical techno',ogy becoming mo re prominent 

in Thai agricult~re, the efforts and design of the International Rice 

Research Institute (IRR!) farm mechanization extension prograrrme need 

to be assessed. This document has thus been designed to address the 

extent to \'/hich IRRI designed farm machinery ha.s gained a foothold 

among fanners in the country. The analysis is thus tylO-fold: 

(a) a quick assessment of the consequences of me chanical technology in 

"111 ail and , by way of introduction to (b.l an appraisal of the IRRI 

extension prograrrme in terms of IRRI product development to suit local 

conditions; provision of technical assistance to ~anufacturers to 

upgrade production qua~ity; the promotion of IRRI designed machinery to 

farmers and; the extent to which IRRI and manufacturers of IRRI designs 

incorporate the practical advice and complaints of farmers into product 

design. 

1 
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r>1echanization of small fanners in Thailand, as else\·ihere in .. 
~ : .~~.~~~ ~Pi r~ .. n~a.~~ or'~, i.~.:.a , co.n.trRy;~r~.~x .ce'!te.red . .a~9un~ t.~i·ee majo,w' 

issues: does mechanization enhance output and if so, hoyt; to v/hat 

degree is labour displaced by fann machines and what ar-e alternative 

employment opportunities for that labour end; to vJhat extent are the 

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

~1echanization poses a paradox, On th,e one hand, the direct 

function of mechanization is oft(~n SE:en as the replaceT'1ent of labour. 

This i5 undesirable in labour intensive countr;,es. On the other hand, 

mechanization permits faster, less laborious c~TIpletion of farm tasks, 

is claimed to raise yields and p'ermit greater intensity of land use and 

raises labour productivity and income. Then, the issues for Thailand, 

as for other developing Asian countries and development assistance 

agencies revolve around the questions of 'tlhether meChanization \./i 11 

speed or retard the pace of development, increase or decrease the degree 

of income equality, reduce or increase employment, and v/hether it 'dill 

speed or slew 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 vlithin f3nn households and village communities. Be that as 

it may, the survey constitutes cross sectional fiel d research in 

* The "Consequences of Fann ~~echanization" study which \'/;11 be 
completed in 6/82 \'Iill provise a lTore Ir'i-Oeptil Investigation of the 
Impact of r·1echanization in Thaila.nd. 
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two. regions in :the .country: the central plains and the north. The samples 
.'- .' .. -- ~. - . ~ .' 

<. incl iJd~ c.a}; S \l1~ic.~ Gut ~cro~~ dif~~rent \'Jater regimes (ra in-fed. i rri gated 
. . ' . 

or both) as '1Jell as diffel"ent fanTI technologies (animal t)';}ction. 

mechanization or a combination). 

For· the central plains ,amphoe Don Chedi in Supanburi province 

yJas chosen as the site. It is one of the older settled areas of the 

central region; amphoe Don Ched; is a majour rice grO'.'ting area; it vias 

also among the first areas to adopt nevI varieties of rice, mostly for 
/ 

dry seaSOil planting. 1.1 1977 J 59% of the area planted to '.',et season crop 

'lIas a 1 so pl anted ~ur; ng the dry season crop. r:ost farms that gro'll t',olO 

crops per year have mechanized their land preperation. Small tractors 

(of less than 15 h.p.) of both t".IO and fC'lrwheeleddesigns are popular, 

but n1Lt small tractor uses also keen at least one buffalo. ~'1echanical I ~ __ 

threshing is also begining to make inroa~5 and there are several thousand 

1a.'i lift propeller pumps in operation. 

The sample households from the central plains have been 

tabulated beloy/. They reflect the extent to which ecology and a water 

regime combine v/ith the general pattern of farm technology. As will be~ome 

clear later when we present a series of case studies flushed out from 

the t~esearch in Don Ched;, mechanization is not a function o·~ a singular 

'/tlr;(lble bLlt a co;nbination of variables. Thus, foy' instance, farms in 

the rain-fed area in the central plains are much larger than those in 

the irrigated area, and land 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 othe\~ related variable is subject to local agro-

cli~at;c and other conditions. 
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. TABLE 1 

>SAt·1PLE HOUSbiOlDS IN THE CENTRAL PLAINS 

Rainfed Area (RF): Tala.ybok Village # 6 

Anima 1 

Animal ,. t'1achine 

Tractor + Power Tiller 

Tata 1 

4 households 

5 " II 

1 Ii 

10 households 

Irrigated f\.re~ (IR): Plubplachai #3,4, Rairot #1, Donchedi :;6 

Power Tiller (Hire) 

PO\l-/er Ti 1 : er (O\vn) 

Animal + Machine 

An ima 1 

POvle,' Tiller (Borrow) 

Tractor (Hire) 

Tractor (Ovm) 

Total 

5 households 

6 

3 

2 

./ 

" 

" 

., 
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The study in the North I-las spread ov~~r tvlO districts. Chiang

:· ·Da~ ·:~o~~. nC.t ha.ve .an· irrigation" c~n~lbutnontheless has a re 1iable 
.. 0,,: . -' . • . \ . ~ .~" . : .' ..... ~ ~ _ • . ' , 0;- , .•• , __ ~ : ". ... . _ .. :' . 0 ' •. " -" . ' _ I ". 

~~ter ~upp1~ all year ro~nd. T~ii has made i t possible for the vil laqets 

to ,1'ulti-crop, rice of the tradli tional val~iety in the 'Ilet season and 

garlic in the cool season. Land preparation is rr~echanized 'r'lith rrQst of 

the . farmers m'm i ng ~o\,/er ti 11 ers, of t he I RRI des ign, manufactured 1 oca 11y 

in Ch;angt·~a:L ,l\11 tillers were bought d'irect1y from that one manufacturer. 

TIlis IRRI designed tiller has in faet turned out to be the most suitable: 

it has a rotary tiller and can be used for dry land cul t i'.'ation; it is 

1 ighter and the farmer has no pr'oblems carrying it over the rice bunds 

\'Ihieh tend to be higher than th€~ rice fields. Fu 'rtherroore, the smaller 

\-/heels CC~.Jined \l/ith the light \',eight of the machine enables the farmer 

to negotiate turns v/ith relativE! ease. Fann m€~chanization in Chiang-Dao 

is a relatively recent phenomenon \'Ihich has remained at land preparation. 

IRRI designed threshers have not been introduced in the North as yet. 

Anusarn, the manufacturer of IRHI designed povJer tillers has produced 

a proto-type pa.'Ier thresher but responses to the thresher have not been 

encouraging. There are a number of reasons for this lack of enthusiasm 

\'/hich will be discassed later on in the report. 

'The other research site in the North I'/as San Kamphang, an area 

of rain-fed agriculture dependent on 3.nimal traction. Subsistence is 

derived from the rice field \'/hile off-fam employment ri rovides thp. cash 

income. Listed below is a tabulation of the sample households for 

the North. 
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TABLE 2 
'. .. 
SAr~PLE HOUSEHOLDS IN THE NORnt .. - -~. '.~ - . . . . . .' 

Ralnfed Area lRF): S a!1 kamph an g 

Anima 1 lO\'fn ) 17 househo 1 ds 

Animcd (Hi re) 3 " 

Tota 1 20 households 

Reliable ~Jater SupplX ,1\rea ( I R) : Chiang-Dao 

Pm-oJer Till er (Ol-IN ) 7 households 

PO\'Jer Tiller (Hire) 2 II 11 

An ima 1 and t·1achine 3 " " 

Animal (Own) 10 " 11 

An ima 1 (Hire) 3 " " 

Tota 1 25 households 

To assess the consequences of farm rnechanilation in general 

and the role of IRRI has played thus far in the expansion of mechanical 

technology in Tha; agriculture, this study \'lOuld be meaningful onlY if 

the fabricators \'/ere involved 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 fann level survey in the two research areas. This;s followed by 

the report on farm machinery manufacturers. The paper ;s brought to 

a close with a summary of our findings; to substantiated these findinas 

\'Ie present six case studies \,/hich will contextual ize if not make IT'Ore 

meaningful-the data presented here· 



" Farm' Stud ies 

' A. central Plains 

Don Chedi is one out of nine amphoes in Supanburi Province. 

It covers an ~rea of 234,375 ra; or 375 square kilometres. There are 

5 tamhons or 29 villages in this area.' The population is around 45,000 

persons. Amphoe Don Chedi shares a comrmn border \'/ith the fo 11 ovling 

amphoe: 

North 

South 

East 

\oJest 

Amphoe Sam Chuk, Supanburi Province 

Amphoe Uthong, Supanburi Province 

Amphoe Sriprachand, Supanburi Province 

Kanjana9ur~ Province 

Supanburi Province has been well know as a rice producing area 

in Thailand for quite sometime. About 84 per cent of the total agricultur2.l 

holding area is planted to rice. It is well supplied with rain water fo~ 

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

In the past fe\'1 years as a resul t of ne'l/ly compl eted irrigation 

faci 1 iti es, farms in Amphoe Don Chedi have started produci ng 3. second crop 

of rice. Fr-om official statist-ics collected in 1977, the area planted to 

a second crop of rice is as high as 59 per ~ent of the area planted to 

the main rice crop. 

In areas where doub 1 e croppi n9 has taken place, therE is no.'! 

\',idespread use of fc.rm machinery, especially t~'IO-vJheel tractors. , For 

areas outside the irrigation systeIP, fanning still employs rr:()stly traditional 
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'met~ods such as buffalo ploughin9. in such an!iJS there is only one , . . L .· ~ 

:planting of rice'.a,Year. 
. , 

The average rice yield in ftmphoe Don Ch::di is about 54 tang or 

567 Kg. per rai. The varieties of rice used an? mostly traditional ones 

especially Lueng Patie,'l. The ne'.',r RO varieties have also been adopted 

recently. 

Household Samples 

111e sample of 34 hous€nolds ccnsists of 24 mechanized farfns, 

6 non-mechanized, and 4 landless labot~ers. Six of the mechanized and 

fout4 of the non-mechan i zed farms '.'tere random! y cho sEn from Ta 1 aybok, 

village:; 6, a tainfed ar'ed in .Amphoe Don Chedi. The fest of the sampies 

are from the irrigated areas of Rairot, village ~ 1 and Don Chedi, village 

# 6 ir. ilJnphoe Oon Ched;; Pl ubpl achai) 'I'll age ,. 3 and d in ;.1mohoe Uthong, 

South of Amphoe Don Chedi. 

Basic Fan~ Information 

Farms in ,~ainfed area. whether mechanized or " ~ , 
non -rn2cnan 1 zee , 

tend to have a largEr landholding than farms in irrigated area. The average 

ones. 

about 10.2 ha., 'o'lhile non-mechanized farms aver'aqe about 33.75 rai or 5.4 ha. 

The figures for the i rri gated ar~~a are 19. a r~i. or 3. 1 rla. - ano-12 I~a i or 

1. 9 ha. fOt~ the mechan i zed and non-mechan i zed far::5 rescecti '/21/. One 

implication that may be drawn f.rom these fi gUleS is that - ~ r ar~€rs Tay De 

able to rema~n non-mechanized . '"" .. , ~ 1 r tnel r I arms ar'e sma 11 . Although 
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TABLE 4 

BASIC FARM INFORMATION OF SAMPLE HOVSClIOLDS 
11MT HAVE MEOIANIZED (CTO) 

------~._----------._----_.------~r._--------~--------~-------_r--------------------~------------~--------
croEPin£<:1[?at~em (Rai) 

Ilousehold 
Number 

Famil.., Size 

M F Total 

Size of 
Bolding 
(~ai) 
(c) 

CTOppine Yield Ty})e of Farm Teclmology ~yye of Payment Use of Fa 
Intensity (KR./Rai) Make & Year of Purchase for Farm Technolcb, . 

Rice Other -R-ic-e-rjo-t-h-e-r-; (d/c)XIOO Technology (Season) 

Wet Dr)' 

I IWet ] Dr 
------~~--+-~----+------~----+----+----~----+--------+--------+---------------------~-----------~----~~ 

I IR : 

130 

136 

142 

140 

147 

. 1 5 

3 

4 

1 

3 

2 

Sawang. 3 2 

155 .2 2 

Bang ' . 2 1 

Tongkrim .. 2 2 

Somdet 

154 
.. 

1 

, 

2 

4 

Yong . . 5 2 . :. ~: . ~ 

6 

5 

4 

3 I 
5 

5 

4 

3 I 
4 I 
3 

" 
7 

40 

IS 

7 

52 

14 

37 

10 

9 

10 

14 

20 

25 

40 

15 

7 

I 52 

14 

37 

10 

20 

25 

of 

wet 
season 

I'lCe 

avo 

160 
~ 10 

Tiller (tvlitsubishi) 1969 

Pumpset 1978 

"filler (Robin) 1976 

Tiller (Kubota) 1978 

I 
Till. er (Kubot:l) 1977 
PW:lpset 1977 

Tiller (Hitsubishi)1974 
Ti IIer (!VIi tsubishi) 1973 

Cash (Savings) 1 (a) 

Cash (Saving.;) 

Cash (Savings) 

Cash. (Savinps) 

Cash (Savings) 

1 (a) 

11 (a) 1 

1 (a) I 
1 (8) ! 

Pwnpset (f.1itsubi shi)1978 C;L5h (S~\:ing;) 

I
, 1 (a:; I 

Til1cr+Pumpset+Buffalo 

T~actor + Buffalo 

Tiller+Buffalo 

Tiller (Borro\\') 

Trac tor+Pumps et (Honda) 
1972 
T1'actor(mtsubisld) 1977 
PUlOpset (Yrlmaha) 1976 

Cns}, (Saving;) 

, 3(a)* ; 
i "! ,, . '\ ~ ; I -' I. ' J I 
t3(a)~; 
I . ! 

I Ua) 

l~a) * 
1 (3) 

~~.: , ~~:~~_2_9~_-___ ~~_~~~~~~~~~~.~~~~_s_~-!_:_:~r~_7_~_S_~_i_~ __ ~_. _9_77_~C_3_S_h ~(.:_aV_l_'n_~_).~I _l_{_a_) _1_i _ _ 

" . ~ 



j 

Househvld I Family 
l ,' Jm< " ,. nl, .,}). ,. 

t·l ... 
I r 

R.,t: 

1 402 "'l 
<. 

408 2 1 

415 3 6 

413 6 3 

IR 

313 4 1 

Bho 4 2 

TABLE 5 

BASIC FARM n~F()RWu IO~: Of S! .... 'lPLE HOUSEHOLDS 

THAT !-~AVE NOT ~1ECHANIZED 

-
Landi 

• 
Size Size of Cropping Pattern Cropping ! 

! 
Holding rna' )1 (Rai) Ob) Intensity !Yield 

Total 1 \.. l ! 
j ., / • ( a) i "10;:;;- ('pI a) nOD t I \'iet ! f,g. Tal 

I Rice 
.. i ,_~ I ; h ' l ' . jOt er.s~ , Ih ce I 

---1-__ , I ! .. ---
I 
i 

I 
I 
I 

3 
I 1~ 100 16 I !;i 4 
j 

I R' .. 
3 50 I 49 1 

! 100 - , 

I ! 
300 

I 
9 30 ! 29 1 100 I 

9 39 i 2S 14 100 I 

I 
i 

I 
i 

I 
I 
I 5 14 14 avJ

• I avo avo I 
I 

60~. I ,. 

I 6 10 10 of: 160 560 
I 

I 
, , 

\>'Pt I , 
.;l) -:>-:rt , 

I I 

i ! nee 

Note: 1 Others include maize, millets, vegetables, mtmgbeans. 
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. . in- the . rainfed at~ea grow only one crop of rice. pel~ yea,-, the 1arge size 
. ' . ". . .' ". . .' 

: .':o.f:.the:lr land ho.l ding in~y ' flave necessitated ·~chan izea lanel prepara tion 
" . ". .'. 

in order to be in time for the rain. The irt'igated farms which ha ve not 

mechanized a)"e relatively smail and land pr'epar'ation even for 2 crops 

a year can be handled by buffaloes. 

The cropping patterns and inten s it i es are more di st inct bebteen 

rainfed and irrigated than bet-.'teen mechanized and non-mechanized farms. 

In rainfed area, although most of the land is under rice in the ""et 

season, other crops such ' as maize, millet and vegetables are al so planted. 

especially in the high land area where there is insufficient water for 

rice, e\'en 'i n the rainy season. In the dry season, hm-Iever, the land is 

too dry for any kind of crop to be grm'll1 and farmers have to seek off-farm 

\'lark in nearby viliages. Thus the cropping intensity is rather 10'11 

compared ... dth the irrigated area, where double cropping of rice is normally 

practised. It is noted that no othel' cr--ops are gt~ Cf"m in the irrigated 

at~eas i n the VJet at' dt'y season since the land is most suited '':0 rice; water 

is not a constraint in such ar-ea:s. 

Among the mechanized f .arms) the predominant types of machinery 

used are a 1 so di st inct between ra infed and i rrigat.ed areas. Tractors 

are rrot'e often used by farms in the rainfed villages as '.'fell as those in the 

irrigated side of the mixed vill.aQes (Don Chedi :i 6 and Plupplachai #3 

and 4) '.'/n il e pov/er tillers are glenera 11y found arrong farns i rri gated 

villages. The above patterns of farm technology may be exolained by the 

existence of upland crop areas s~ch as sugar cane in and around the 

rainfed villages. Tractors are more suitable for such areas than p0ltier tillers 
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: and thei r o~mers. usua 11yprovi de custom' servi ces to nearby i'i ce farmers'. 

:"~t'i~ 'noted th'at' ail, --mecharih~d "fat1-ns' in-thera:ihfed al'ea hire' machines' . 

to work on their farms. Besides, these fanners may not find it 'dorthy/nile 

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 'Ilno ovm a machine) most of them bought a pov/er 

ti ller not more than 6 years ago. On 1y one bought it as early as 1969. 

ihe fartners either paid for these machines from their savings or borrov/ed 

part of the money from relatives. Credit from instituLional sources are 

very recen t and the amounts are rather sma 11. The major purposes of these 

institutional credits are for putrchase of suppl ies lfer~til izer, etc.) and 

for hiring labor. 

Product ion Costs 

Non-mechanized farms, E:specially in the l~al;lfed area)hardly hit':: 

labor or apply ferti:;zer and pesticides. Their cash payments for farm 

inputs are therefore sma 11 rel ati 'Ie to mechan i zed farms. ,umong the 1 atter) 

irrigated farms spend more on hired labor as well as supplies than rainfed 

fanns. It is interesting to note that mechanization and hiring of labor 

tend to appear together vJhile application of fertilizer and pesticide ani" 

takes place in irrigated farms, whether mechanized or non-mechanized. 

The limited data available here l' however, do' not ano\,l any conclusions 

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



" Size of Parcels (Rai) and 
Household Land Tenure l 

Number I>a:rcel #l Parcel 112 Parcel 

RF 
.. 

--
418' 52 (0) 21 (0) 16 (R) 

" 

" 
420 25 (0) 40 (0) -

, .. 
, , 

421 . '''. 40 (0) 34 (0) -
423 ... ; 18 (0) 29 (R) 20 ( R) 

424 43 (0) - -
" 

426 38 (0) - -
" 

-:. I 

", . I 
IR 

101 ',: 12 (0) 1 (0) 
" 

is1 8 (0) 2 (0) 
, ' 

102 4 (0) 20 (R) 3 (R) 
, , 

Kun 
(#4/3) 7 (0) 

, .. 
R(60W'; 

I (U40Jl) 7~(O) 3 (0) J 

TABLE 6 

PRODUCTION COSTS (CASH PAYMENT) PER RAI OF 
MEOIAN! ZED FARf'1S: WET SEASON 1979 

Hired Labor 
2 

Interest 
Supplies (11 

ff3 Man-llours ~ (~ per Year) Fert ilizer 

per rai per rai 

'I" - 2,400 -

1 40 - -
1 21" " 360 -
1 16 360 -

2 69 600 -
2 60' 3,720 -

I I I 
24 294. - 248 

9 140 960 159 

8 74 t 360 -

61 287 - 94 

I 16 I 226 I 2,400 44 

per Rai) 

Pesticide Land Rental 
~ per Rai 

- nepenson 
output 

- -
- -
- 128 

- -
- -

I 
27 . -""1\." 

10 ' . -
- -

- -

19 I -

I 

I 

• 

P-1achine Rental 
a per Rai 

50 

60 

SO 

60 

SO 

40 

50 

85 

67 

SO 

100 

I ...... 
J::> 
I 



TABLE 6 --continued 

", Size of Parcels (Rai) and 
2 

Household Land Tenurel Uired Labor Interest 
Number Parcel #1 Parcel #2 Parcel tl3 Man-Hours ~ (Wf per Year) 

" 

per rai per rai 

130 40 (0) 1S 49 840 

136 5 (0) 10 (R) 28 199 261 

142 ' ' 7 (0) 3 21 -
140 30 (0) 10 (R) 12 (0) 20 137 480 , 

I I I I '" 

I 147 14 (R) 41 163 5,400 

Sawang {SO) 4 (0) 20 (R) 13 (R) 19 123 600 

155 .. ' " 
" 

18 10 (0) 180 600 

Bang" :' 9 (0) 23 214 200 
.. 

Tongk am ' 10 (0) 49 176 
, 

Somdet' 10 (0) 4 (0) 11 50 

15'4 " 20 (R) 16 233 

Yong 25 (0) 24 78 360 

Doi<ma.i 29 (0) 28 193 
, , 

.' , 

Note: 10 ::: owned R ::: rented 

2 not including harvesting and threshing 

Supplies O~ per Rai) 

Fertilizer Pesticide 

6 19 . 

29 14. 

336 8 

154 S' . 
14 9 

13 2S 

18 40 

2 34 ' .. 

182 4 

286 75 .. ~ 

92 45, ., -

3 

109 

Land Rental 
~ per Rai 

-
500 

-
I 

dependson 
.t"'\'t'l: .... 't'u Ii'" 
v .... "" 1""'-"''"'' 

310 
dependson 
output 

-
-

438 

Machine Rental 
~ per Rai 

80 

100 

80 

80 

I 
...... 
(J'I 
I 



TABLE 7 

PRODUCTION COSTS (CASH PAYMENT) PER RAI OF 
NON-MECHANIZED FARf\1S: WET SEASON 1979 

(Rai) and 2 
Household 

Size of Parceli 
Land Tenure Hired Labor Supplies 

Number 

~F 

402 

408 

415 

41.3 
'. 

IR .' 
- ~ . . 

313 
, 

.. 

Bha 
.' .. . . 

. 

Parcel tn Parcel #2 Parcel #3 Man-Hours ~ 
pe r rai per 

ral 

6 (0) 10 (R) - - -
50 (0) - - - -

10 (0) 20 (R) - - -

25 (0) 14 (0) - .05 .j. 

I I I 
I 

I 
14 (0) - - - -

10 (R) - - 16 70 

I 
~ote: 10 = owned R = rented 

2 
not including harvesting and treshing 

Interest Ferti lizer 
y, per Year) 

- -

- -
600 -

600 -

I 
I 

- -

- 6 

(Vl per Rai 

Pesticide Land Rental Machine Rental 
J5 per Rai ~ per Rai 

- 78 -
- - -
- 67 -

- - -

I 

I I 
1 - -

5 d~pends on -
output 



, Ti1e.expend,J-tures on hi red 1 abor vary a gr-eat dea 1 among, fanns, 
. •• ; a • • - . '. • • 4 

._: ~pen'di:ng.: , m~~'nl,y , ,6n' :~~e' ,f1uinOer,an~Jy~e' of" farm activ~t;es. ',S.ince 'most: 

farmers own their land. rent COn!ititutes a large part of the total 

expenditure only for a few farmers. 

Fann Technology 

Draft animals are used by non-mechanized farms. t~ost of them 

own more than three buffaloes, the prices of \'/hich range from 800 to 6,000 

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

All mechanized fams in the rainfed area hire either a tractor 

or a pO\,/er tiller for land preparation. The rental rates vary between 

40 and 60 baht per rai. These farmers also use dr'aft animals for land 

traction. 

the 
Mechanized farms in/irrigated area \'/hich hire machines pay bet\o/een 

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

are higher than in rainfed area. For those who 0\'10 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, \'/hile the 2 -tractors 

\'Iere purchased from Ayuthaya Tractor. Both of the tractor owners rent 

out their machines \'Ihile only tvw of the tiller owners do so. 

Labor Utilization 

Non-mechized fams mostly employ family labor for their field 

work. Data for harvesting flnd threshing are not available since farmers 

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



TABLE 8 

FARM TECHNOLOGY INFORMATION: MEGL~NIZED FARMS 

Own. 

Household Type of Farm Technology Engine Year of Seller prj ce 0'1) 
Nuinher Purchase 

" 

RF 
-418" . Tractor - - - -

Buffalo (4) - - - 4,000(2) 
5,000(2) 

420 Ti Her ~ Tractor - - - -
, Oxen (6) - - - 5,500(2) 

. '.' 3,1;00 (4) 

421 I Tiller - - - -
Buffalo (7) - - - 1,500(1) 

7,500(2) 
" 

4,500(3) 
, " 

4,500(1) 
, , 

423 Tractor - - - -
, ' Buffalo (Rent) - -

424 Tractol' - - - -
, ' . . 

4i6 Tiller, Tractor - - - -
IR ,:' .. ' 
-130, Pumpset No. Answer 1978 No, Answer 1,200 

Tiller Mitsubishi 1969 Saengchai 20,000 

136, Tiller Ib.bin 1976 Saha Limtia 
(second hand) 

6,000 
142 ' Tiller Kubota 1978 lSaha Limtia '>, "{)O 

I 
~.1. ,,,.IVV 

" 
" ' 

~-

Value Age (Year) 
(P x Q) 

- -
18,000 1-3(2) 

1-3(2) 

- -
2S,000 1-3(2) 

1-3(4) 

- -
<6 month (l) 

34,500 1-3(2) 
1- 3 (3) 
12 (1 ) 

- -

I -
I 

-

I - I -
I 

1,200 1 
20,000 10 

6,000 3 

21~OOO 1 

~/Rai 

50 
-
-
60 

50 
-
-
-
-
60 

so 
.1 0 

-
-

-
-

Rent 

Rent out 

-
-
-
-

-
-
-
-
-
-
-

I -
I 

-
-
-

130~ per r 

...... 
co 
I 

a 



TABLE 9 

FARM TEG-INOLOGY INFORMATION: f-1ECHANIZED FARMS (eTD) 

(Am 

HouSehold 
Type of Machinery Engine Year of Seller Price Oq Value I 

Ntnnber Purchase (P x Q) Age (Year) 

IR ', ' 
140 Pwnpset Kimula 1977 Prasertsuwan 3,500 3,500 2 

Tiller Kubota 1977 
; .' 

Saha Limt ia 21,500 21,500 2 

147 Tiller Mitsubishi 1974 Saha Limti a 18,000 18,000 5 

Sal'iang(50) Pwnpset Mitsubishi 1978 No Answer 2,850 2,850 1 
. Tiller Mitsubishi 1973 I Ckak Pet Tractor 14.800 14,800 6 
" ' 

101 Tiller - - - - - -
'1 57 Tiller - - - - - -

, . '102 Tiller D Tractor 
. - - - - - -

KtDl Tiller, Tractor - - - - - -
,Keow Till e r, Trac.:tor - - - - -

Buffalo (5) - - - 2,000 (1) I I < 1 (1) 
"" , " 6,000(2) 26,000 1-3(2) 

" , 
, .. 6,000(2) > 3 (2) 

,155 Tiller - - - - - -
Buffalo - - - ' 3,000(1) 3,000 > 3(1) 

". , lB.Mg Tractor - - - - - -
'. 

Buffalo (5) 500(1) 6 month(l) - - -
6,000(2) 27,000 > 3(2) 
7,000(1) 1-3(1) 
3,000(1) 1-3(1) 

Rent 

S/Rai r Rent out 

- -
- -
- -
- -
- 60~ per h 

so -
85 -

I -
SO 

I 
-

100 -
I - I -

- -
- -
80 -
- -

IGO -
- -
- -
- -
- -

0 ' 

....... 
\.D 
r 



TABLE 9 --continued 

Own 

Househ:>ld Year of Type of Machinery Engine Se ller Number Purchase 

Tongkam Tiller .. 
Buffal o 

I 

154 . Tractor - - -
Yong Pumpset Yamaha 1976 No Answer 

Tractor Mitsubishi 1977 A)'uthaya Tractor 

[)(;kmai Pumpset No !\nswer 1978 Patan.a jakkol 
Tractor No Answer 1975 Ayut hay a Tractor 

.. .. 
. , 

I 

Pnce (~) (P x Q) . I Value 

5,000(2) 13,000 
3,000(1) 

- -
3,000 3,000 

32,000 32,000 
,... .... nr\ .., nnn t 
.f..VVU ~,vvv 

45,000 45,000 

- ---

Age (Year) 

1-3(2) 
1-3(1) 

-
3 
2 
t I 
.I. 

1 
4 

Relt 

J/Rai Rent out 

80 -
- -
- -
80 -
- -
- 70S per R 

~ 

160~ ~er R -

f 
N 
o 
I 



, 
Household . Ty?e of Farm 
Ntnnber 

I Technology i 

! 

RF 

402 Buffalo (1) 

408 Buffalo (10) 

413 Buffa1o(l!) 

415 Buffalo (3) 

IR 

313 Buffalo (5) 

Bho Buffalo (6) 

-21-

TABLE 10 

F ARf'.\ TECHNOLOGY INFORMATION 
NON-HEQ-lANIZED FARI'1S 

Own 

Price (~) 
I 

(Year) , I Value i Age 
I (P x Q) i 

I 

I I 
I , 

(1) I I 
4,500 4,500 > 3 I 

800 (1) I < t months 
5,000 (2) 48,300 1-3 
6,000 (4) > :5 
4,500 (3) > 3 

6,000 (6) 66,000 > 3 
6,000 (5) > 3 

1,500 (1) 1-3 
4,000 (1) 9,000 1-3 

-3,500 (1) 1-3 

2,000 (3) 1,400 < 1 
4,000 (2) 1-3 

1,500 (1) < 1 
5,000 ( 2) 23,500 > 3 
4,000 Ci) > 3 

Rent 

~/Rai 1 Rent out 

i 
! 



TABLE 

LABOR UTILIZATION: f.1ECHAXIZED FAJll·!$ 

RF , 

Farnily Labor 

0. 
o 
k 

IU 

418 j,900 ~,200, 
, I 

420 552 262 

421 

423 

424 

I 704 
i 
12 J 540 , 

180 

; 

325 : 

88, 
1 
j 

32 1 

426 i 144 25 - ! -

IR 

101 

157 

102 

Ktm 
(#4/3) I 
Keo\'.' I 
(#140/1)1 
130 I 
136 

142 

140 

147 

Sawang 
(50) 
155 

Bang 

Tongkam 

Somdet 
154 
Yong 
Dokmai 

I 

213 163· 6 
, 

i 
I 

202; 19 

10 1,050 
j , 

16 34 10 

44 194 17 

88 38 5 

77 88 29 

113 36 2 i -

442 

69 

358 

264 

163 ' I 
234 -' 

94 
4 

252 
79 

129 

41 

200 

144 

33 

526 

188 
407 
325 
245 

S3 

2 I -

4 I -
2 i 

I 
6 

3 
I 10
1 71 

97 i 
! 

63 1 

- I 

I 
- I 

I 
- I 

Hired Labor 

40 

36 

36 

80 

64 

54 

24 

44 

30 

102 

I 
~ 
j -

264 I 
! 

64 ! 
I 

150 i -

I 
400 ! 

• i 

48! 9 
I 

600 : 
i 

: 424! 

17 I 51
1 

~J056 
I 5731 

I I 
- , 688· 

- i 
I 

- i 
I 

- I 
I -I 

- I 

I 

161z: 160 I 
16!i1 1921 - I 

,,:44 I 44 81- , "': li 
1601 "_; I 

44 2801 
I 6001,' _Ii 

,I
i,' 800: -, , 

I 
I 

- ! 
I 
I 

- ! 

i 
- I 
- I 

Exchange LaboT ' 

--'--,-1 p.. 
o 
k 

U 2" cc! Planted 
~ 'M ~ l A'¥ea ~ ~~ -4J ~"'-i; u. 

*M 0 Vi ..:::. j (n '" 
~ (J If' I r,a1) 

;> Q' :; ~I _. ~·--·-+-r-" --
! 89 

, -, ~: 
67 

43 

I 
38 

- I 13 

10 

25~ 

7 

10 

40 

15 
I 

- I 251 7 
! 
l 

-I 

- I _I 
! -I 

-I ~ I -
~ j "-1""-1~< -.' : -~: 

-I - I -

- I -I , ! 

- - ! 
- J 

.' 

52 

14 

37 

10 

9 

10 

'14 
20 
?.. ;, 
29 



2"; 
- . . J .... 

TABLE 12 

LABOR UTILIZATION: NO~-ME01ANrZED FAPJ,{$ 

Ur:.it: rotan-hour 

F<Llli 1 Y Laber Hired LaboT Exchal1ge Labor 

p.. p.. c. Planted 
0 0 0 
I-< ()t; . H c,:, H ~ Are a 

0. u r.: be. p... U r.: tC .... . .) ~ l;:.¢ ..... 
0> OJ.) ' M r.: <J ctJ f'~ t: <:J U. c:: ( Rai) 
H .. lH ~ . 1"1 }.. .. \,0 .. .;..J .... H .- ~ ~ ..,.-4 

c... • ..l 0 V'l ,.. c- .... 0 VI .- c- . /"{ 0 (I) .c 
~) 0 Vi +J t;) Vi tJ CJ V'l 

*'V ; 
§ 0> ;> 0> V' 

,.. G> ;> <:J ~ r.: 0 ~ 0 

§ H I .. H .... ? H 1-. H ,. ~J H ~. 

~ ce ~ 
,... R - f'l ~ '"' (03 .... ~ E 

,.. 
:;:- , . ,.... 

~ c- W 
r-

~ c- u ::: r '- '.J t-' -r 

16 

; ! RF I 
j ! , 

I · 
-+02 21O! 59 1 

I 

408 1 ,4 00 ;260 ! so 

415 1,240 90 30 

413 480 42 2 39 

IR 

313 312 769 1 14 

Sho 632 333 7 160 2 10 
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t.he survey took.place before harvest. Generally> hO'f:e'le~~, family labor 

i·s'largely'employed'lo all types of act':vities fOl~ non-mechanized farm. 

hand} 1 abor i arae 1 'I fOt~ - -
planting .and harvesting. in the rainfect area, nn.-rever t add;tiJfPil labor 

'I'laS hired to for land oreoaration but 

was done by family labor alo~e. 

of fertilizer, pesticides and weedinQ ~as all done ~y family lanor. 

found. 

SaJnole farmers in the 1~3infed area began meChanizing their land 

p"2paration as recently as 1975, three of them only s~arted in 1977. une 

farmer in the irrigated area stc.lrted uSlng ~ CO','ler tiller ~n 1966, anothef~ 

cne In lY69~ and the rest in 1971)1 5. ;~Gne of thEse ~arrner~s have mechanized 

threshing. 

The main reasons rOf~ ml::cnanizing are tir~e1j o1antinc f1:.r"<. 
, ~JJ fa rffie rS J > 

farrner-s stated that the machine can also je used for trans;;or~ation. ! Arv 
~"-'i-"""'~~ 

or hired farm hel9/draft an~r;:all 'Jeeoer ;;lougning, and iner"eased acreage 

under cultivation '!'Iere also mentioned. 

As for the deCision to ~echanize. ~~ cases were ~ro~~te1 ~y 

family members and fi ve cases ';.e r-e i nfl uenced C? :1e1 ghbours. 
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.:', .. r~0s.t ,.farmers t14}. indicated that mecihanization enables family 

.. meiTDerS to se~k,'Qff-farm en~ loyment but the "'inccme . frllm such' eltp loyment 

is not used for purchase of machinery_ 

As far as credit is concerned, the tt,-/O main sources of institutional 

credit are the BAti.·C ;<",0 ,... ... A;~.".:fe·r"'l r:ool.~e;--..at~I'/e. Q".,+-h "f "hese '""\'lr"'OC r'n-yon", - .r ,,-I: -_ ._, ___ ~" -,u,-,. ',1 t." - ::J\}~ ~'-J '-' d,::~ 

and interest rate of 12 pe:- cent p.a. fion-institutional sources include 

friends and relatives ~'/ho chargE: from i2 per cent to 24 per cent p.a. 

None of the fanners \·mo m'm a rn;;chine belongs to grouas ~'/hich 

jointly minS machinery and 23CO ourchased his machinery from a dealer. 

Those fanners Hho mm a PLfl]'O set as ;·.'e 11 as a pO'tJer ti ller or a tractor 

pm~ehased each of these machines from di fferent dea lers _ 

Among the cases of machine br-eak-dcl'dl1, E caSES br-oke dO'~m after 

3-4 years of purchase, 3 cases arter 1-2 years and 2 cases after 9-10 years. 

Five of the farmers repait~ed thl=it~ m·m machine, four of the:n hired a 

mechanic to r"epait~ it Hoile the other four did both. Onl'1 one farmer 

reported that the mechanic cume out to the farm. Three farmers had to 

send their" machine to the 'fJOrkSlnop in the 'linage, u farmers sent it to 

vlOrkshops in the arrphoe or pro'll nee. In any case} spare parts are reaail y 

avail ab le. Each time the machilne broke darm the farmers had to ~'/ait 

from less than one hour to 3 days before the macil1ne is serviceable again. 

Judging frc-m this period of 1'/aiting i: ,1025 :lOt seem that the delay \-/Ould 

be a major hindrance to production, except in the case 07 late land 

through iIi th 

land prep?ration. 
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~<~_;', ':". Deal ers.of machinery genera l1y do not provide a manua lor 
- P _. - ,. -

. :··:t~ch~fc~i· <info~~ti.o~·. to' fa~ers,.~· ... ihen they made a' purchase:' Farmer' 
io .. 

often obtain such information fn:rn neighb:lurs lrinO also have 1 imited 

techn i ca 1 knm·,l edge. 

For fanners \'/no have not mechanized J one of the major reasons 

is lack of water. Farmers \'Iho do not have access to irrigation facilities 

can on 1y grovl one crop a yea r. The average income 'of these farms is 

generally 10\'/er than that of irrigated double cropping fanns. Thus, 

farmers can afford to purchase or hire a machine only if he can grO't" bw 

crops of rice a year or if his land is large enough. It seems that for 

Irast rain-:d farmers vlater comes. as a fi rst pr'ioritX) before machinery. 

Among the 4 samples of 1 andl ess 1 aborers, a 11 of them rep( ned 

that thei r occupation has not changed after mechani zati on took place in 

the village. Only one family obtains its income from carpentry and poul trj 

raising as well as field labour in rice farms. The other three families 

obtain their income solely frc1Tl \,Iorking in rice fanns. The average incorr:e 

per family in all four caS2S is beloYI 50 baht per day. 

S. The North 

The village, :''!ualig ~lga<it in amph~e Chiang-Oao is approximately 

82 kilometers to North of Chiang '·1ai and is easily accessible by road 

\'/hich cuts 1:hrough rather hilly terrain, as is typical of the Northern 

region of Thailand. The village' is made up of 275 households all of \'lhom 

cultivate one crop of rice and at least one other cash crop, usually 

garlic but occassional1y tobacco and vegetables too. 
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.: Two river? ,.t4ae ·Ngai (ind. t~ae Kon provide a reI iable water supply 
& ". . - . ' -. • ~ ". • : . , : < . • 

, . 

: :aH .y~af~ro. l!r::do: : .. The··wat~r ' leve1."·in .botttriver~ is. pighel~ ~han the 'fields 
~ . . . . - . - - . . " -

and this, coupled with forty 01" so diversion I'/eirs that have been 

constructed along the rivers, has provided the villagers \'lith a -jood 

natural irrigation system,thus E~nabling 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 t\'IO temples and v'illage contribution has made it possible 

for the construction of a ITOnUml~nt in honour of King Narasuan, one of the 

hero Kings in Tha i hi star} v/ho fough t the Burmese; they have modern 

sanitary facilities, a clinic, a daily market and a primary school till 

grade fi ve. In add; tion, there are blo small di ese1 r; ce mill s 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 \,/hich have mechanized and 15 households 

which have not. The 10 mechanized households represent about 20% of the 

total population of households (50) that O'",n farm pm-fer tillers Itthich have 

been used in the village since 1972 vlhen the first "innovator" bought his 

machine from Anusarn, a local manufacturer (but then dealer) in Chiang ~·'a ·i . 

On 1y one fanner ; n our sampl e own~ a pO ... /er ti 11 er not bought from Anusarn. 

In 1975 Anusarn stopped being a dea ler for Japanes? produced 

Honda tillers and 'dent into the manufacture of their own tillers based 

on an IRRI blue print. Thus, an tillers bought as of 1975, from Anusa rn , 

are of the IRRI design. In the sample then 5 of the tillers manuf actured 
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" . by Honda in Japan and4. wera manufactured local.'ly using a~ IRRI blue print" 
.1~ ~ " .. ~ -" ". -. ".. ' - • ,.~ • ~ ' ~ ~ ~ • 

·~·tha.~:6ralid~·narrie Of!.ttle·:one. ~il1ei".~Jhf~tf \'/3S :not purchased in. Anusarn is 
- • • ., . .. . • •• ~ ~ k 

unknown. In addition to the ti 11 ers) on ly one farmer ovmed a r·1itsubishi 

pump setwhileanother three (including the farm~!r i~'/ith the pumpset) 

owned draft animals. Of the 10 farms with pm'ler tillers only one 

providescustom serv",ce. One other fanner used his tiller for the sole 

purpose of preparing land for his gdrlic crop; he hired buffaloes to 

prepare the rice fields, payment fOt~ such being in kind.{total of 1,U50 kg. 

of rice for the nine rai). 

Average fann size is about 9.i4 rai (1.52 hecharesj although 

the actual size ranges fran 1.5 Y'ai (O.25 hecnare) to 21 rai (3.5 hechares). 

The average acreage brought under cultivation by the farms ,,',hich have 

mechan i zed, is only 9.85 rai (1. 64 hechares). On the other hand, the 

fann size of these households Nith machinery ranges from 4.5 rai (0.75 

hecnares to 21 rai {3.5 hechares). Thus the median farm size for those 

Nho have mechanized is about 8.25 rai (1.36 hechares). This corrpares 

\'lith the med; an of 7.75 rai (1. 26 hechares) for famis that have not 

mechani zed. These stati sti cal computat:ons and 1 and acerage ccmpari sons 

of fanns that have mechanized andl those that have not indicates that, at 

least in the sample~ rnechanization does not 1 or only very slightly, affects 

amount of land under cultivation. Neither is ITH:cnanization a function 

of 1 and holding 5 i ze. Refering to tables 13 and 14 farm 304 \,/i til 4.5 rai 

O 5 - h ) '1 • "1 f ~ n ..... • 7 . I') '"'? ( .7 nee ares moms a power tl i€:r ',101 e arm 'tlJ ','11 ton 1; ral t<...o ... 

hectares) \'lorks his land \·lith dra:ft animai {3 buffaloes and oxen), 

Al I farms, i rrespecti ve of technology used in Jroduction 

1.... . . .,.. I H • '. ·.1 +. J • • ~ • ~. • • • 
(11 1:1 'late one crop or r1 ce \i";€Ul 'iong, a !..raol tona I q I U!.. Hl0US '1anety J 



Cropping Pattern Family Size 
(acerage:rai)(d) 

«J 
'0 Illl ..... t1l Rain Dry ICoo 1 o ,.. ,.. 
..c «J «J-
«J.o «J U OM"'""' 
III e «J ..... ..... <t: 't1l 0 .: 
::! ::! ..... t1l t1l ,..'-" 0 U t1l oz ~ S '"' '0 '-" «J () OM «J 

::t: «J 0 .: U U ~ .0 
~ f-' 

j 'M C1l ,.. t1l 
~ .0 t1l >. 

0 be 0 

'"' til 

304 2 1 3 5.2 5.2 3.0 

2 2 1 3 5.0 5.0 5.0, 

8 2 1 3 5.0 5.0 2.0 3.0 

386 3 2 5 8.0 8.0 2,0 2.0 

98 1 1 2 9.0 9.0 3.0 

219 4 2 6 10.0 8.0 0.0 

214 2 2 4 10.0 10,0 4.0 

42 1 4 5 11.0 11.0 2.0 6.0 

194 3 2 5 15.0 13.0 2.0 4.0 

I~ i34 2 2 4 21.0 21.0 8.0 
(~ 

Total 22 18 40 09.2 95.2 8.0 48 

Average 2.2 1.8 4 .10.92 9.5:: 0.8 4.8 
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158 Ti ller (Anusan) Cash (Savings) 
1975 

200 
Ti ller (Honda) 

Cash (Savings) 1974 

200 Ti ller (Honda) Cash (Savings, sale 
1974 of oxen) 

150 Tiller (Honda) Cash (Savings) 1974 

133 Tiller (Anusan) Cash (Savings) 1975 

180 
I Tiller (Anusan) 1975 

(10 buffaloes), Cash (Savings) 

160 Tiller (Anusan) Cash (Savings; sale 
1975 of garlic) 

Tiller (Honda) 1974 
173 Pumpset (Misubushi) Cash (Savings) 

1970 oxen (2) 

127 
Ti ller (Honda) I Cash (Savings+us an 

1972 from BAAC) 

138 
Tiller (Honda) 1972 Cash (us an from 
Buffa 10 (10) FMC) 

1,619 Key : 

162 
1. machine technology 
2. animal traction 

use.of 
farm techno logy 

(sl'!a~hn) 

>. ,.. 
.: '0 .... ....... 
t1l 0 ,.. 0 

U 

1 (a) 1 (a) 

1(a) 1 (a) 

1 (3) 1 (a) 

1 (a) lea) 

~ (a)* I 1(a) 
! I 2 (a) I l(a) 

l(a) 3(a) 

2 (a) 1 (a) 

2 (a) 1 (a) 

3 (a) 1 (a) 

I 

. 
N 
1.0 
I 

BASIC FARM 1NFORMATION OF SAMPLE HOUSEHOLDS THAT HAVE MECHANIZED 

3. machine technology and animal traction 
(a) technology used in land preperation 
(b) technology used in post harvest 
* farmer hires buffJ~s (2); pays 1050 kg of rice 

for such hire. 
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Fami ly Size 

Cropping Pattern 
Acerage (rai) (b) 
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Q) O()~o 
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E-< C U til 10< til ~ 
~ til .,., .Cl Q) , ,..J ~ 0 ttl :>-. 0() 

i E-' >< 0 
Q) 

Cf) :> -
69 2 1 3 l.5 l.5 l.0 l.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 6 7,0 7,0 2,0 5,0 200 J 

114 4 1 5 7,0 7,0 3,0 4,0 200 

_.::2 3 3 6 8,5 8,5 2,0 2.5 153 -
198 3 1 4 9.0 9.0 l.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 1l.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 

,TABLE 14 
, " 

BASIC FARM INFORMATION OF SAMPLE HOUSEHOLDS THAT HAVE NOT MECHANIZED 
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. , _;~_~ -.~n_; ~v~rage - ~_~f 8. ~4 rai t1. 45 hechar~s 1. Only 4 ~f the. sampl e farms 

-/9.l:'Q\"'· t9~(k~o-.in ·abou~-· a. totak ·of-23 rai (2-;_9hechares). Production level $." •. 
• r .. . . . 

for tobacco are very low because of the high input requirement for the 

crop. Furthermore, the curing barns serving the village have a limited 

capa.city; most of the tobacco gro\'/ers are encouraged to cultivate only 

about 2 ra; (0.38 hectare). 

Garl i c, however, is an important cash crop \,/hi ch every fanner 

cultivates. But the acreage under cultivation is not comparable to that 

of rice: it is reduced by at least 5m~. 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 S 5 (25¢) per kilo. Dried 

garlic fetches-higher prices (S 16-18 for normal year), but then the farmer 

is faced vlith a storage problem. Also because the inputs for the crop 

are fairly costly, the farmer needs to earn his production cayital. 

quickly. F~nally 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 ;s a "'/eight reduction of about si xty per cent due 

to loss of moisture. 

Although the agro-climate of Northern Thailand is suitable for 

three seasons - rainY,cool, 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 fanner in the sample gy'evi a dry season crop of soybean; blo other 

farmers: grC\'1 vegetab les t depending on the variety and avai 1 abi 1 ity of 

\later, vegetab 1 es can be grO\·m in both the coo 1 and dry season). 
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'.1 and. 'i,s·.used •. to 'ctiltivatecrops: ather than the. main subs; stence' crop. 
: . .': ~'., • > ".::' ': : " y:' , .,.... ',' :.;. " . .. . '. .' . 
It generally increases with mechanization because with facilities for 

1 and preparation and/or harvesting, more 1 and can be brought under' 

cultivation for a second and follo\'ling seasons. In Chiang-Dao though, 

those farms that have mechanized indicate a cropping intensity index 

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

di fference is not 1 arge enough to cause a I arm (170 in the case of animal 

traction and 163 in the case of mechanization) but goes to sho\,1 that cropping 

i ntens i ty is not a f1lnction of mechani zati on alone. Other vari ab 1 es that 

need to be present and whi ch \'/ere stres sed by the farmers themsel ves incl ude 

the use of fertilizers and insecticides and of course, the availability 

of water .. Finally, there is not much ldnd 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 1 east garl i c. 

Farm mechanization in Chiang Dao began in 1972 when the first 

tiller (Honda) was used by fa}~er 194 for land preparation. He bought 

the machine on being prompted by friends and with savings \'Jhich 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 

preparation for the rice crop because of a labor shortage and also because 

some of hi s fri ends had mechani zed. NoVl 7 yeal~s 1 ater the farmer has 
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· rev~rte9,back to anima) traction to prepare his land for rice~ the- power ' 
, '. " . - . ' . -.. . -' . '. . . -.. '-

.:·e.· '. 
' ''1;i)l~r . i ·s> u~ed : onlY· for ·· hfs, g~rli'c, ,an.d ·'tobacco . crops .. 

All 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 la) the unsuitability of the machine for wet 

rice land; (b) that there is no critical labour bottle neck for rice 

cu1t;-vation; (c) that since practicallYnoneof them cultivates a dry season 

crop there is a sufficient period of time-bet.../een 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 lrrival 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 \'lark as hired farm help. Some of the fanners 

thus related as to how they had to beg these wage labourers to come help 

in their fields. Other 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. ~armer 304, 

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

mechanization. His yield has increased by 16.657b per ra;. Similarly his 
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(continued) 

Ke.y : 

N/D man days 
B baht 
Fert. Fertilizer 
Pes t. Pes ticide 

I 
W 
U'1 
1 
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garlic yields· have. increased by51.Y9~. 
. . . . . .' .. : . . .... . ~ . .,. -

To take another example, farmer 
'. • t· -

__ ~'81: S ric~·Yt~lcj.per,· raf 6~fore::me~t\ani :iation -~/as 320 kg. - v/ith mechanization 
.' . . . . ' . .,.; . ' ' .. :. - . . . ,. . 

- . .... 

yields have increased by 5.8% to 340 kg./rai. His gar l ic yields have -

increased by 0.14%; tobacco yields have however rema ined 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) vlhich naif/yields him a 100% 

increase from 1,000 kg./ra; to 2,000 kg./rai. On the other hand, farmer 

214, vlho has mechanized his rice land preparation, does not report an 

increase in yields. For his garlic cr0p 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 r -ice fields and although 

he has increased his acreage by 3 rai, yields have decreased by 4.56%. 

But for both hi s cash crops, garl i c atnd tobacco for ,,-,hi ch he uses mechani zati on 
I 

(acreages have remained the same) yields have increased by fifty and 

u~enty-five per cent respectively. 

The farmers do no t ho\-Jever think that mechanization alone 

~ontributed to the increase in yields. They seem to think that good 

weather conditions and a steady "'/ater supply are very important ractors. 

In fact only one of them thinks that mechanization alone contributes 

to an increase in production levels. Five of them '~/ere of the opinion 

that the impact of machinery could b,~ felt only \'lith the increased use in 

fertilizer and pesticide; a good v/atl=r supply is assumed!> of course. 

Three farmers di d not think that mechanization affected production yiel ds. 

With the exception of two cases, mechanization appears to havp 

affected the number of man days per rai; the amount of hired 1 aDoul' used 



Cl:ve~ag~ ,of on ly 4· members. above the age of 15 years. In four instances 

.; ihe .·res~~nd~~'t~ c1 a'~'~d' ~th~t-' me~hanization he 1 oed release famIly labour 
, .. ~ -~ . :. - : .. . :: ~~'. ':-. .~ ' . ..-:' - - . -~ . -. . - ' .;'. ". ;.' . " .'- - . . - - ,".,. . , ' " ~ '. 

for work on other farmS_ In one case the "surplu~, 11 labour '!'las channel led 

into construction \,/ork. All income earned from l'/ork outs ide the fami 1y 

farm \-IaS not reinvested into product; 'Ie capital but used to purchase 

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

All farmers ~,ere as ked if they felt any other kinds of machinery 

\'lOuld help solve labour bottlenecks. Thr'ee replied that they 't/ould like 

a transplanter; a couple of the~ would like harvesters but, in general 

everYone agreed that their p-o'..:er tillers '.'lere J;f qreat 
, , 
ne I p. It has to 

" 

be remembered that the labour bottleneck that ~s referred to is not a 

result of high fi~jd vlages-dai ly field 'o'/iigSS ·ra.nge frcm 20 g (S1.00) to 

30 ~ (S1.50}-but the shortage of this laLaur force. As previously 

mentioned only 10% of the vi ll agers are landless and seek ,,-fOrk as 

field labourers. On the other hand , exchange l abour i n the vil l age has 

become institutional ized to the point that it no'(/ 1S an important social 

activ~ty. 

3 farmers in the sampl e felt that mechanization has no social 

consequences; 3 others v/ere unna ppy of the reduct ion in exchange 1 abour 

caused by mechanization; yet 3 other farmers clai med that it ','las causing 

a lm'/er level of socializing. The 1 as t farmer in the samp 1 e t houqht 

that m~chanization '{las contributing to the out migration of the younqer 

generati on. 
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Househo'Id: Appreciated improvements constraints to Socia 1 

number 
,for existing machinery farm mecil&ni.za Reasons for mechanization. 
. ,~esign tion 

consequences 
, , 

30t, I. 'make it ligh ter a, d, e 3 faster, saves labour 

2 no improvements needed cI 1 don't have to feed machines 
" 

8 'no comment s, d, c 1 don't have to feed machines, 
faster , , 

386 ! 
' S~eering gear for 
. ttlrning a 5 fas ter 

98 : Steering gear, rever b, 'a 5 faster 
: sing gear 

. , 
machinery can be used to plough 

219 ': " Steering gear a 5 hard land 
" 

.. ) . 

211, ,no comment a, d, e 2 Saves ,time and labour 

. , , Steering gear, 
t~2 ., ' lighter machine b, a, d 3 faster, better land preperation 

:'" less fuel consumption 

19l~ :. less fue 1 consumption 
" 

b 3 faster 
: 

, , 

'~~teering gear 
134 - , .improvement on plough a, e 1 faster 

. ":and rotatiller 

TABLE 16 

COMMENTS BY SAMPLE FARMERS WHO HAVE MECHANIZED. 

--
Key: 

Constraints 
a. fue 1 shor tage 
b. lack of credit 

facilities. 

I 
W 
\.0 
I 

c. insufficient infor
mation on farm 
machinery 

d. high investment risk 
e. maintainance costs 
f. poor technical 

knowledge 

Consequences 
1. reduction in 

exchange labour 
2. out migration of 

young 
3. lbw leve 1 of 

socia liza tion 
4. reduction in com

munal a~tivities 
S. no consequence 

._ - --.--'--.'--'----.-.---- --.. ---,--.~-.--.------.. -,---. __ .. _ ---, .. _---_ .. _---_ .. _.",----,-_ .... _._-,-- - - -, .. ,------ - - --,--- -
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:;..;/ ..... <"./ .:'::<' Ftnany~ ,ift.able 17 ,isr,efered to it· \·/i.11 give an idea iis.:to 

·(/th~·:· ~irrd~;: 'of.':irl.~ormat16~:.:i>rovided·6Y' the' dealer >o·~ "tile manufactJrerv/hen ~ . > .... . . '. ~- . . 

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 ,,,ere better than machines for reasons listed belov/: 

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

forage; 

(b) no repair 'costs 

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

ld) the manure is important fertil izer; 

le) draft animals appreciate over the years; machines 

depreci ate; 

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

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

All of them also felt that draft animals could be used to pull 

carts. Their main concern hOvlever is that power tilling can affect soil 

fertil ity: 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 lovler 

layers of the soil. 

Mechanization has however affected those farms \·,h.ich are still 

dependent on draft animals. The demand for labour at the criLeal periods 

has increased and this has brou9ht about an increase in fiel d wages. 
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household Name of kind of informa tion on safety 
manu./ Harranty techni cal Manual precautions number dealer information 

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, yes. 

98 Anusarn No 2 No, don't know 

219 Thai No 2 Hong Long yes, yes. 

214 Anusarn Yes-l 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 Ih~OR}~TION PROVIDED BY MANUFACTURER/DEALER 

key : technical information 

1. how to use 

2. how to use and maintain 

3. hov] to use maintain and repair 



: ... ~urprj s1 ng.ly enough'~~here is' .very- 1 i~tl.~ .cu~tom: \"or~ .. in·the· vi.l.1 age, 
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~. f.pry,bat;Jly ;.b.ec~u,se.th~r.e_··are·.enoughdraft ;an imals ;".' 'fi.eld .acera·ges "are :: . 
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small enough to be managed by manual labour and; the \'/ater supply is 

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

hi re power ti 11 ers. 

4 of the 15 farmers hire their draft animals; the remaining 

farmers o\'m either buffalo or oxen or, as in one 'instance, a combination 

of both. The oxen seems to be the more popul ar of t~e 1:\010 animals probably 

because they can be used to pull carts. All those who ovm draft animals 

\'Jould 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 

hel p save time and cut labour costs. Apparently they are \·lill ing to 

mechanize only ; f they have the cash to purchase the mach; ne. Another 

frequent reply was that if they bought machinery they \'1oul d not knovi v/hat 

to do with their draft animals although 10 of the 11 farmers said that 

tJley would sell off the animals v/hen they no longer are able to work in 

the fields. 

To summarize then, the farmers ',lith buffalo and oxen are still 

dependent on animal traction because: 

tl) land acerages are small, 

(2) dr'aft animals appreciate over the years and produce off-spring, 

(3) mechan izafion·can affect so; 1 ferti 1; ty 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. 



,. -43.] 

: y;nage : B~ak .Kan9: is' located in ampho!eSan Kamphang \'/hich is 
*', • " . ' • - .... . . '. .. <' . . . ; •• .• ' 0' " , -, • ~.. 0" - _ _ • 

13:~"i.tometers.to · til'e~as·i. of ' Chiang t"~,i. J There are no irrigation' 
_. • ,- ," .. _ . ; . ' . - ~ ' ., • • • • • _. '. ' . ' • ~ J ' . " . .. • 

facilities and agriculture is dependent on rain ~</hich falls during the 

months of July to October. The main crop grO'/m is rice, primar; ly for 

home consumption. Cash crops inc 1 ude garl i c, tobacco) chi 11 i peppers and 

groundnuts-these are gro\'/n in the cool season. Some of the villagers 

graN soya beans during the drj season. 

Compared to villages with irrigation facilities average land 

holding size is bet\'/een 4-9 t'ai (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 ... -thich is limited in size. Rice i s gro\'m in all land 

available; cash crops, hm·/ever, are gro\,1n in a small portion of the land 

holding. Farmer 46. for instanc.e, CNIOS 32.5 rai of land, all of 'l-Ihich 

is put under rice, in the vIet season. During the dry season he cultivates 

groundnuts, but in only 7 rai (1.1 hect) of the land; similarly, farmer 

8 owns 16 rai (1.66 hect.} of rice land. Of this only 0.75 rai (0.12 

hect) is used for garlic cultivation. 

Thi s reduced cr-oppi ng intens ity,. an aiverage of 105, is a functi on 

of the lack of a continuous \</ater supply. Rice is gro'lln during the 

rainy season and since it is a subsistence crop, the ma:dmum alOOunt of 

land that is possible for agricultural production is brought under 

cultivation. In the cOOl and dry seasons, hov/ever, because there is only 

a 1 im; ted supply of 'dater, it is natural that the total amount of 1 and 

that is cultivated is reduced consideraL~y. 



' .TI:!~ lack ,' ofirrigation· facilities' coupled \'tith a Tow cropping 
. , 

\:i.rite~stty:· has : resu-lted tn ~;"-~omple'te' deperrdenc:e ' o~ animal tt'acti6ri .. . - ~ . . 

(in Buak Kuang only 2 of the villagers have mechanized) Tnis has also 

meant that families cannot depend solely on fann income; seasonal 

employment has to be sought in Chiang Hai. At ot her timE5,the villagers 

depend on construction 1dork and v/ork in local cot tage industries in 

San Kamphang . 

~~ost of the vi 11 aqers, o\'m their draft animals, both oxen and 

buffalo. Only 3 of the farrr~rs in the samole hired buffalc~s, an 

additional one farmer o\'med 3 oxen but hired d buffalo too. Payment for 
, . 

the hire of such animals is alnmst always paid in kind: 50 taang of rice 

pet~ animal. In instances \·,here cash is paid for the hire, it amounts to 

an average of 100 S per animal per ra; ($5). Payment is by piece \-Iork 

and not by the day. 

All the sample farme}~s felt that an 'ima 1 traction i-las better than 

machanization. The reasons gjven are listed bell1~/: 

ta) better ploughing 

tb) animals are cheaper and less costly to maintain 

(e) capital gain fror'l the off-spring 

(d) use of animal manure as fertil izers 

(e) no fuel cost 

(f) draft animals an~ readily avail.able 

tg) animals are cheaper to hire, appreciation of the ani mals 

over the years 

lh) animals can be used to pull carts. 
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.... .... . A~~ple:.size·~.of. 20 ~(Je~ · no~ .. qu.ite rE~f1ectthe general village 
.. _ ", . ' . " ' . , • • 01 

:·.situation. b~t:' be ·'tha:t>as 'It Il)ay~ ' it · appears that f~~ers :r ~JPinio~s are .. . 
• , ~ , . , . ' '. • . • • • •• . ' .- • • _.. ' .' ,< " 

such that it \>lill be a \,/hile before any form 'of mechanization of farm 

act'ivities can take effect. 16 of the farmers did not think that 

mechanization would increase yields. Neither is there a labour shortage 

such that mechanization might help ease critical l abour bottlenecks . 

Ten of the fanners who \>Iere 'Ililling to think of mechanizing their farm 

operations said that if they wey'e to buy a po\>/er t iller it would be only 

to help save time so that roore family labour can be channeled into off

farm employment. It appears that 'dater 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 'Ilhich provides the maj our source for cash 

income; the farm provi des the subsi stance food crop. 

This avai labil ity of E!mployment altematives outside the farm 

has to be given careful thought. If the farm household ;s cOO1pletely 

dependent on land for its income then it would naturally endeavour to 

increase production levels. In this village, t here are no such attempts; 

understandably so because of thE~ lack of a con·tinuous '.'Iater supply. On 

the other hand, most of the farmers did not even 'Nant an improved plough 

which could prepare the land m01'"e efficiently, if not faster. Afterall, 

in rainfed agri culture, proper timing i s very important so that the rice 

crop can be planted before the \'/ater d ,;~i es out. ,n,nd these vi 11 ager5 at'e 

still gra .. /ing the traditiona 1 r 'j ce vari ety. 
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One other reason for the~ 1 ack of mechanization in: the vi.ll age .. . . . 
. . . . .~ : ~ ~ ': . 

. j ~ ~.he.J_af~ .0i.caS~··TeSo1Jrces·.:~.o p~rcha~e fa~ ~ach';'ne~.. . :rher~ ylf:~re, . 
• _ 0.- ," _: _~ , • _. : "'.':" ' • .- , ...... : •• -.-.... :.' •••• ___ _" .. ... ~ 

however, some villagers v/t.O simply are averse to the idea of sV/itching 

from animal traction to mechanization. There "Jere four other instances 

of farmers who felt that animal traction and manual labour is less 

strenuous than operating a power tiller. 

Oxen and buffalo cost less. The former averages about 5,000 ~ 

($250) while the latter costs roughly about 3,500 ~ ($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 fi el ds, for as long as 10 years, compared to a pO\,/er ti n er 

which would probably not last for more than 5 years. No special forage 

is requi red-an ima 1 feed is made up of ri ce stra\'/ and grass cut a long the 

rice fields. In the dry season the animals are left to graze on the fields. 

Hhere labour is hired to herd the animals, the cost is very 1m'/: about 

2~ ·(S.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-sprirg. 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 facil iti es for transactions of the kind "mere 

the animal is exchanged for say, a bicycle Ot- 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 seasen It,hen tYJere is no farm 
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acti vity gOing on and 'eXChange it for' a bi eycl e '1lh ich he rides to hi 5 

job .. in. the town. With. t.he' advent of the rains when agricu.ltur?\' ItlOrk 

·beg·j·~·.: '~'ga~'n ~: .. t~~: .b·i·~ycle ·ls .~~~en: ~;~k ·to· t~e.::~arket a~d··re--~XCha~ged. _ 
.- - - . ". -.. ," -_.. --.-_., .. '. - . . - - . 

for the animal. Thus the farmer ;s not only able to obtain a bicycle 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 farrrers in the sample are not interested in mechanizing. 

Surprisingly enough, most of them have fairly large acerages averaging 

about 7.5 rai (1.21 bect). Thus mechanization need not necessarily be 

a function of land acerage. It is dependent on family size (the larger 

the family labour for'ce the less the need for farm machinery); availability 

of off-farm employment opportuniti es; promotional acti viti es of the 

machi ne manufacturer/ dea 1 er; type and vari ety of crop groltm inc1 uding the 

cropping intensity. Primarily" halt/ever,. mechanization becomes an important 

consideration only \'1hen there is a reliable It,ater supply and there is 

enough of an incentive to put all la~d available under cultivation for 

a good part of the yeal~. 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 increase, thus creating a definite need for 

mechanizing the more labour intensive farm activities~at least transplanting 
-' 

and thresh i ng. 
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.. Survey of Farm Machinery Fabricators 

. ".- " :- ". . ... '. ' ..... .. ' . ". 
:. ~Gerrera 1-" Overview.' 

a. Capacity, Production and Imports 

According to an unpub1ishe~ study by the Bank of Thailand (BOT), 

there were altogether 102 factories producing tractors and po\~r tillers 

in Thailand in 1978. Although 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 'I,hich 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 vlOrkshops. There 

are constant entries and exits of such firms each year into and out of 

the industry. 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 VlcV'e 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. 

Out 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. tnr~e' tractor·p~odt.:c~~~s are .. louis T. Leonm'/ens (Tractor) Co;, Ltd" 
:·"'·_I~~~-· ':,. ~ _ .• <;0., .-. - ' . ," .• ' ,,~' ... ~. < ..... : ~ .. - - .- .. ----. '." - : - -. ~... . . - . 

" ":·. :·~~s.5·e~)ers. qJ Jo.h":~ Oe~r.e' mac~i.ne$) " ford Mo_tor (Thai 1 and), Co . , '.L td. 
• .: 4", ; • . -.- ';.' '-._ .' " ',. ' . . ~ '. <. . . - - 4 

(assemblers of Fo~d machines)and Yontrap~nd Co., Ltd. (assemblers 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 impvrted from abroad. Little domestic content ;s 

used in production. The total combined production capacity of these 

finr:s is about 3,000 units per year. 

For factori es producing power ti 11 ers, the maj or; ty are small 

scale producers of less than 500 unit capacity per year. There were sixty 

bID such factories. Medium size factories of beb/een 500 - 1,000 unit 

capacity per year numbered Vdenty three factories. The remaining fourteen 

factories are large scale producers of more than 1,000 units per year. 

Looking at the sma 11 scale producers, there are 31 fi rms y/hose production 

capacity ;s 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 producer'S; 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 blO It/heel and four wheel pov/er tillers,there\'/ere 39,568 units and 

3,808 units, respectively. The increase in pY'oduction for the past feYI 



TABLE 18 

DOMESTIC PRODUCTION AND IMPORT 
OF TRACTORS 

. . , 

Domestic Production Import Total 
~ ' .. . ~ , .. . 

Year ., . 

' . 

Units Per Cen t Un its Per Cent Units Per· Cent 
.. .. \ 

... 

1974 912 
" to, ., 

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 :1 
I 0' . U'I 

1977 2,380 50.2 L ,361 '19.8 4 J41 10O~q :.0 
. I 

'J 978 2,158 56.6. 1 ,654 43.4 3,812 1 OU ~O 
l \ . 

Source: Bank of Thailand. 



Year 

1974 

1975 

1976 

1977 

1918 

TABLE 19 

DOMESTIC PRODUCTION AND IMPORT 
Of- ruo WHEEL PO~JER TILLERS 

Domestic Production 
,Inits Per Cent 

24,80B 99.4 

27,860 9J.9 

31 ,766 9:i, 0 

35,465 9L.2 

3~,568 96.6 

Source: Bank of Thailand 

Import 
Unit~ P~f-Cent 

1 bO 0.6 

I ,800 6. 1 

2,4UO 7.0 

3,OUO 7.8 

'1,4UO 3.4 

Tota I 
UnTts Per Cent 

24,958 100.0 

29,660 lUO.O . . , . 
. '. ~~ I , . . 

34,166 1uO.0 
<.TI', 

.,: 7'; , 

3S,465 100.0 

4u,968 1UO.0 



Year 

1974 

1975 

1976 

1977 

197B 

TABLE 20 

UOMtSTIC PRODUCTION AND IMPORT 
OF FOUR WHEEL POWER TILLERS 

Oomestic Production 
Units Per Cent 

2.324 1.)7.9 

2~~82 86.6 

2,~14 U5. 'I 

3,L5B BO.3 

3,B08 88.4 

Source: 8'ank of Thailand. 

Import 
Units Per Cent 

50 (!. 1 

400 13.4 

500 14.6 

800 19.7 

500 11 .6 

Tota 1 

Units Per Cent 

'~,:374 100.0 

2.982 10U.0 .. 1 : 
. ~'-
' N , 
, ~ : 

3,414 100.0 

4,058 10U.0 

4,308 100.0 
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years averag~s at)Qut 12 per <:e~ I~ . per year for IpO\'ler till ers ... ,hile trac t ors 
~ . .' ., ::. -. ' . , ' :,.. . . '. .. .' . ' .. .. 

: '. se~m : to · be. eXp'e~;e,n~,ing ,a "dec l !n~ . in . product,ion ( see Tab 1 €:S 1 8-20U~ s~ems 
. • • .; .. .• ' - " . "w • •. - .> r:" .: .... 

that all \',ere pr')ducing under capaci ty. For t ll'actors, it ',./as approx imate 1y 

72 per cent of capacity. For ~)wer tillers, they were 69 per cent and 

54 per cen t for hlo and four 'l'/h€!e 1 till ers, respectively. Thi s seems to 

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

Looking at i mport figures in Table 12, tract')r import s has 

leveled off in the past coupl e of years while domestic production also 

seems to shm·J a sl ight dec l ine fo r t he pas t feld years. This may imply 

tnat the market for tractors has reac l'ed a sa t urat ion .point: The import 

share for tractors for the 1 ast four years \'/aS some'/Jhere bet\'/een 

43-51 per cent. 

For pm'/er tillers, i mport figures seem t o sho'''' a steady increase 

in imports for the past f i ve yealrs except 1978. The shares of i mport on 

blo wheel and four '~Jheel pm'/er tille¥'S also shm·/ an increasi n9 trend 

prior to 1978. They topped 7.8 per cent and 19.7 per cent in 1977 for 

t\·10 "'/heel and four "/heel pov,er tiliers, respecti'l!:ly. Since i mport and 

product ion fi gures \'iet"e not yet complete for 19/8., no concrete cone 1 us ions 

may be dra\·m except that prior to 1978 there seem to be an increasing 

trend of competition from abroae! for the domestic pm'/er t iller mat~ket. 

In tenns of production val ue, it is estimated by BOT to be 

about 500 million baht for tractors; 210 million baht for b-IO '.,/heel power 

tillers; ~.,d 70 mill ion baht for four \'/heel pm-Jer tillers. The industry 

therefore has a total production va lue of 730 million baht. 
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b~ Employment 

: !; -' 'From:, the :sameBOT' s't~dy,' theth~~e' tra,cto r factor ies employ 

a total of 400 \'Iorkers in 1978. Pm'/er tiller fa ctor;! er; . ~)loyment we re 

est; mated to total 1,800-2 ,COO per-sons. But du e 1:0 the ~eason a 1 na ture 

of production especially in pO\l/ey" tiller D}~oduc ti on, the employrr:..ent 

figures may be under-es timated . . In Thailand, thE~ pr~oduction of pOI"er 

tll1 ers is i nfl uenced by the agri cul t Uta 1 sect or. Farmers usua 11 y 

purchase machines be tween the per'lad after' harvest up to th e begi nning 

of the new crop season, since thi s is \'Ihen farrr('rs have sufficient cash 

from the sale of their crops and it i s a lso pract ical ;n the sen se that 

tiilers will not be idie for l on~1 after purchas E~ as 'Iloul d be if t he crops 

have already been planted. Because of this t he production season of 

power tillers is mainly between January - June. But since the BOT's survey 

was done during the latter part of 19 78, emp loyment figures esti mated 

may apply to the off-season per'ioa. Information f -rom the same survey 

estimated that p l~od u c tion durin g January ~ June ~ay -'2 20 ;:;e r cent higher 

than July - Decemuer. 

In te rms of the e ffect of fc ctory si ze on employment in the 

pm'/er tiller i ndus t ry, the small scale factories employ auout 2-10 ~'lOrkers 

per factory; the medium scal e factories emnloy about 20-50 \'lOrke'f"s per 

factory; and the 1 arge sca 1 e f actor; es employ about 30-70 l'/orkers Der 

factory. For the small scale producers, most aile family type of businesses 

such as repair and lathe sho os which use very l ittle outs i de or ~i red 

1 abOt~. There are usually on I ; 2··5 ':Iorkers an d :::Jroducti cn capacity are 

usually less than 300 units per year. There were abou t 44 firms in thi s 

category in the BOT study. 



-55 ... . . 

c. Financial Sources 

,.: The totai' ii'lvestmen tin tractor -'product 'i on fs ' about 200. million' 

baht while that in power tiller production is around 150- 200 million bah t. 

All the three tractor fi rrns have recei ved promotional pri vi 1 eges and 

involve foreign capital. For pO\'ler tiller producers, only one has received 

promotional status and only recently. It also involves foreign financing . 

Almost all the investment funds in pO~/er tiller' production are from family 

sources. It accounted for 70 per cent of total f unds invested. The 

remaining are obtained main ly fy'om borroyJing in the unorgainzed money 

market. 

Due to the seasonal nature of demand for power tillers, producers 

face f i nancial problems of tiding ovpr the off - season period when there 

is little demand for machines. It is also the lack of v,orking capital 

during the off-season that has forced producers to curt ai l product ion 

instead of accumulating inventories. Most of the working capital is 

obtained through the unorganized IT'lOney market (which charges a higher 

interest rate ) and from f r i ends and relatives. 

d. Regional Distribution of Production and Use 

Similar to other industries, the production of tractors and 

po\'Jer tillers is mainly concentrated in the Cer.tral Region. i here ... ,ere 

80 factories in this region according to the BOT survey. It accounts for 

more than 90 per cent of total production in t he: country. /·1ost of t hese 

factories are concent ra tea VI; th'j n the Bangkok ~·~'€ tropo 1 itan area and the 

surrounding provinces such cs Ayuthaya, Chachoengsao, Samut Prakarn and 

Pathumtani. The number of factories for the North, Northeast an d 



'. 
,-50-. 

Southern region are thirteen, six and three, respectively. 

-. ,":'A, ',look~ 'atJable· '21 'vrnOl sho~·( that the Central Region is also 

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 'I/heel 

pm-/er tillers and 4 \-/heel pm/er tillers used in the country, respectively. 

The lo\,.er pet1 centage on tractors is because tractors are not suitable 

for use in rice production and the region is mainly a rice production 

area. The Northern Regi on accounted for a large share of the tractor 

used. It is about 34 pet' cent of that for the whole country. The region 

is also the second most important emoloyer ot power tillers after the 

Central region. The Northeastern and Southern regions do not account for 

a significant share of machines used . except may be for tractors in the 

Northeastern region I'/hich accounted for about 24 per cent of the country 

tota 1. 

e. Pri ces and Taxes 

Table 2L sho\,/s the prices of pm'/er tillers both dCffiestic and 

imported ones. As can be seen th e prices of domestic t\'lO , .. ,heel pm'.Jer 

tillers are significantly lower than the imported ones while this is 

1 es s so for four v/hee I power ti 11 ers. The di fferences in pri ces may 

reflect differences in quality and the complexity Of machines. Imported 

machines usua 11y have mo re features such as a gear box of mort! than 

one fort-lard speed including also a reverse gear and the abil ity to be used 

for multi-purposes. 

Although the local machines are cheaper, local oroducers nave 

frequently protested the unequal tax burden pai d by them as compa red to 



REGION 

Central 

Northern 

1\1 ,.. .... -t·h 00. C" ~-o ,-n 
101 v.a.. \I.I.,;;o c.,,"y ""'- ..... . 

Southern 

TOrrAL 

TAI3L.E 21. 

NUMBER AND PE RCE NTAGE OF 
'l'RAC'rOH:3 AND Fm~Ii:H 'l'ILL~HS BY REGIONS 

trac t ors two wheel power 
tillers 

units percent units percent 

5.10J )8.) 68271 75·9 

I.~ 1+ 'I J~ ))·5 11220 12·5 

~I("h 
." ..... ' . ?').7 '-, - . )058 J ,Il-

597 I.j.. 5 '1452 8.) 

l)JJ8 100.0 90001 100.0 

four wheel power 
tillers 

units percent 

10802 64.) 

JH09 2h·5 

11+01 8.) 

h80 2·9 

16792 t vQ.O 

SOURCE, Division of Agricultural Economics. Agricultural StatioticD of Thail~dJ 

Crop Year 19ZiLlQ. 
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I 
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'rype of 
power tiller's 

two wheel(Bhp. ) 

four wheel(l5hp.) 

SOURCE I 
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11-100- ItUOO 1)7 00-L (3 0 0 0 

25000- J OOOO 2 1 (100- ) 2 900 

"",- . '_ ._ .. _ .... ..... - . - ~.,., - •.. '" 

impor t ed machines 

to t a l 
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~ 
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, 
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For in~orted machines, the taxes naid include a five 

(base,d .. on, C.~.F. price)) a three oer cent bU5ines5 
'~ ~-

tax (based on retail pri ;, an eleven per cent standard ptofit tax (based 

on retail price) and a ten "per cent local tax (based on total business 

taxes collected). This arrounted to a total tax burden for t\·10 '.'theel ·:nd 

four v/heel poVier tillers of 8.85 per cent of the C. LF. value as calculated 

by the Industrial Services Section. The same SOL-ra also estimated the 

total tax burdens for a domestically pr'Oduced t\,/O \'1heel and four ... /heel 

Dower tille-. These come to about 13.55 and 11.27 per cent, respectively. 

The higher taxes paid by domestic machines are due to the bias in the 

tax structur-e within the country '(/hich in turn is the result of the 

government'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. 

f. Cost of Prod:..;ction 

The producticn of tractors and power tillers in Thailand involves 

only the production of machine bodies and equipmen~ and not engines. 

Engir,es are mainly imported. The engines used consi st of both benzene 

and diesel types. The lattE~r is rrore expensive but preferred by 

farmers because of 10\" fuel consumpti on. 

The productior. process in most small scale factories involve 

as serrb 1 ing parts and components together. These firm do not produce their 

o\'m ~arts or comoonents but purchase them from 1 arger hctori es or component 

oroducers. The medium and large scale factories usually oroduce their 

m·m parts and compclnents from rm·, materials. 1"ost of these inVOlve cutting 

iron sheets into sizes suitable for building the body. This may be \'lny 
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1 argef' f; rms tend to have a 10\'Jer cost of production. Larger fi rms also 

benefit. from i\lO\'icr price of ra\'1 materials due to . size of purchase. 
+. ".-

Tab 1 e 23 shaHs the cost structure of pn)ducing tractors and 

pm'ler tillers. The cost of producing tractor'S comes alrmst entirely 

from raN materials (97 per cent). Of these, only 14. per cent are ra\,1 

materials from local sources. The remaining 86 per cent ore imported. 

Production cost of power tillers does not rely as much on rm" material 

as tractors, but still it accounted 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 cr;nt are of local content. In monetary terms, the 

cost of a tractor, a two wheel power tiller and a four whe~l power tiller 

are about 1.90,000-270,000 baht, 3,500-5,500 baht and 10,000-15 ,UOO baht, 

respect; 'ely. 

The figures also seem to show that the oroduction of puwer 

tillers in Thaila:1d is more labor intensive as comoared tractors as 

vlitnessed by the larger share Jf the vlage bill. 

S ut~vey Fi n d i nqs 

The total number of firms surveyed ~s seventeen. But one of 

these fi rms turns out to be a producer of tractor components ':/h i ch cannot 

be considered a firm producing farm machinery. The questionaire used v,as 

therefore inapplicable. Of the r€maining sixteen factories, nine are 

producers of blO v,hee 1 pOV/e)' ti 11 ers; tvlO are oroducers of r; ce threshers; 

two are producers of both t'tle I'!heel power tillers and rice tnreshers; 

tV/O are producers of rice milling machines; and one ~s a produce}' of i'Jater 

i'lheels and 't/inno\'ling machines, 



Type of cost 

raw materials 

labor 

electricity 

others 

Total 

!:i9-a 

TA3li 2.3 

8C3~ ST2u0TV:<£ OF f -~0JU: Ii~:; 
T~A;:;TC~J ;V;D fC,jE~ TILEK;; 

(percent) 

tractors 

97.0 

0.7 

O. L 

2.2 

100.0 

two wheel 
power tillers 

74.9 

11 .5 

4.7 

fL 9 

100.0 

';JCU~:::;: 3a.'1k of Thaila'1d 

four wheel 
power tillers 

'68.5 

14.6 

7.8 

9.1 

100.0 
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Of the finns q:Jestioned, there are six ... tho answered that they 
..... " 

" h'a~e had pre'vious contacts ... Ii~h IPoRI. " Out of these six,. five have received 
~~~~: ... : .; .... '."-.' ; .;·;· ··.r ... : • ' ''' . ... ~ . ~. \, .:. "" . .. .. . . . . ' . . .. . . ' : .. : '. I . 

desigll blueprints or advice~ three hav'e " receive"d production advice from 

IRRI; four h ... t'e received advice on pm'ler tillers; and three have received 

advice on rice threshers. All believe that thE! advice provided \'/as useful . 

These figures may be misleading in shovling IRRI's importance, since none of 

these firms produce machines bas.ed directly on IRRI designs although this 

may be less true of threshers. For pGwer tiliers, this is especially true. 

Most tiller producers not only rely on IRRI designs as a guide or base but 

they also use machines from other' sources such as t he Japanese models. The 

present power tillers are sa; d to be copied and modified from many sources 
no 

until they/ longer resembles an IRRI des i gned machine. The only area in 

the country said to be suitable for IRRI designed tillers is the Northern 

region. I t \'las not accepted in the Central region 'f/here farm machinery is 

mos t 1 y vii de 1 y us ed. 

Although IRRI designed machines are not actually employed to any 

degree in Thai agriculture, it may have provided a starting point or ()uide 

for local producers. This is especially true of rice threshers. 

It is IRRI 's efforts and designs that have p:rovided 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 t echnical assistance in other areas 

as well. Tv,' !) mentioned the rice harvester \"hich is still totally nevI to 

Thailand; one would like advice on speeding up produc~ion; and one would 

like assistance on marketing. 
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It seems that IRRlts superiority in machine design is also its 

,weakness • . IRRI ,machines . can b~ used for multi-purposes. This makes it 
• ' . > 0". • •• • • •• ; " . .. ' . . ' • • • ': . ' • f ~ '. • , -

:~~c~mp lex ;and· di ffi.cu l t'~ to ~r;"de:.:;tahd and ftx ... Fiu':ners may a 1 so not: 

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 IBRI where producers can go to get technical assistance 

except the Division of Agricultural Engineering (OAE). But since IRRI wor~ 

in close conjunction vlith the OAE, this does not mean much in terms of 

additional assistance. Five out of the six who have had contact with OAE 

are also the ones who have had contact with IRRI. 

Other Results from the Survey 

Through copying and rooclifyino, most of the machinery designs are 

similar or does not have much different. Almost all (at least 13 firms) 

finns do not think that there are any dissimilat'ities in their machine 

designs ,· If there are to be any differences, it is in the quality of 

machines in terms of durabi 1 ity and efficiency. ' There ... ,ere at least three 

ansvlers whi ch cited differenc~s in durabi 1 ity and tvlO '.-,hi ch cited eff; ci ency. 

From the ongoing survey at Thamm(lsat, the impression is that the firms that 

went out of business or are in trouble are usua l ly small firms 'I/hose products 

are of 1m" qual ity. It is the pt'oducers of qual ity products "tho do. not have 

as many marketing problems. 

Ouestions concerning rm'l materials or components constantly brino 

out the importance of quality. Almost all the ans't/ers 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 vlhich is \"hat 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 

'fTOSt' 'are ba 1" be'arings and ' chains •. 
.. .1'-. ..; • • • ~ ' .- ' . 

. " ; ' . -~ ., "" 

' . M6st'of the marketing of machines was found to pass through 

middlemen. Only five out of the sixteen said they sold their products 

directly to fanners. Five sold (111 their products through agents or 

contractors. The rest employ both methods, but the majority of products 

sold are through middlemen .• Of the anS\'1ers given in this last group, 

about 70-y8 per cent of products are sold through agents. This may be the 

reason why firm do not seem to have any strategy to promote sales except 

through salesmen, de~onstrationand a low price. Warranty 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 bou(')ht. 'I/hen asked what 

information was provi ded, the majority of ans\'/ers ",ere on the operati on 

and maintenance of the machines and not much else. 

Almost all producers do not feeT their products' prices are too 

high. They also feel the present prices cannot and should not be lm·lered. 

Reasons given are that the costs of production are high while prices are 

rather competitive. 

Most producers usually provide repai r servi ces. For those "'/ j",O 

do lIot, 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 mentioned by some 

firms to be a very i rnoortant factor in ensuring the Quality of ma chines 

produced. 
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Summary of Findings 

.' '>:. ' .",: .}:J-favJng.~ pres~e.nted the survey .of. production 1, soc; q-economi c and 
. .. ' ", . . ' . . . 

financial results of increased mechanization the resulting analysis is 

t\·lOfold. First, I'le want to assess the extent to v/hich mechanization has 

affected the standard of 1 iving of these fanners vlho have turned to 

machine technology as compared to those who have still retained animal 

traction; at the same time ~'/e have to ask ourselves 1.'lhy the latter have 

not mechanized. It is often enough assumed that machine te chnology will 

4 

take affect onl y when there is a reliable water supply . Th is is undoubledly 

true. Our informants in the rain-fed areas kept telling LIS that (si nce 

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

vias critical) they '",ere conten t ','li th their drJft animals. They 't/ould and 

COJld mechanize only if they had prooer irrigation facilities. On the o~her 

hand, as had been indi cated in th€~ pre'lio'Js pcges, the re are fa rms in the 

rain-fed zone, in the central pl ains, which average about 30 rai and which 

are completeiy me chanized. Here the farms are too large and the soil type 

unsuitable for animal traction. So it is understandable as to 'dhy farmers 

have mechanized and that t00 ~ith heavy ma chine tec~nology (4-wheel I 75 h.p. 

tractors.) Yet thes e very farms have to rely on the rnonsoon varies 'dhich 

are most unpredictable. Th is only goes to ;J ro'le that mechanization is not 
, nor-th 

so 1 ely de pen den t on a re i i ab 1 e 'da te r sup ply. In the month , farm s i zes are 

small , the ri ce is t ·ransDlanted. field labour is ?eneral ly available and 

farmers prefer to reta~n the ir draft animal s rather than t o ourchase or even hire 

farm machinery. In ti1P. cen tral Dliains I rice cultiv at ion ha s been 

cOITunercialized, farms are larger, field labor is scarce and orocucticn 

costs are minimized if farm techno logy is mechanized , even if tt ler£ are"'~ 

irrigation facilities. It is actually difficul t to conceotualize a 



yenera 1 pattern of functional rei ations bet"'/een mechanization and certa in 

" ke}{, .:vari~~les: 
-" ~ - : ~ .' 4 . _; . '" '\ . - +._ 

The ,.rel ationship in'ight" ho id ,in one situation but not in 
~ " '. - .~ ~ . . " .... " " . . ......... . . ; . . . .. ... . ~ . 

" ' 

another. " 

In any case, the second level of analysis will be to determine 

v/hiC;l of the IRRI designed agricultural machines offer the greatest 

potential for production and profitable mechanization and the extent to 

\'/hich IRRI designed machine; are meeting local farm level needs. 

Our findings from the farm 1 evel surveys indicate that farm 

mechanization be comes an important engine to gro'llth only I"hen field labour 

becomes scarce especially during the critical periods of labour intensive 

farm activity. 18.18 per Ct:nt of t·1ung Ngai, the village in Chiang-Dao, 

has w-€chanized. This relatively high frequency is due to the fact that 

the fart11ers are involved in multipl:: cropping I,'lith garlic (~'/hich requires 

intensive labour activity) as a second crop. Only 10 per cent of the 

villagers are landless. Thus hi red field labor is difficult to find. 

Fanrers recoun ted of ho\'l they had to 1 i tera 11y beg f i e 1 d 1 abourers to 

work their fields. ':Ie heard similar complaints from fanners in the central 

plain too. 

Labours at least field labour, is in short supply because of 

out migration of the younget~ people, but n:()re importantly, because of the 
-e 

availability of off-farm employment o~portunities whe'AJ't'lages are higher 

than field \'/ages Vlhich have been, it has t.o be pointed out, on the rise 

too. InevitablY \,Iorking outs i de the farm, especi a 11 y for the younger 

generation, i:; roore desirable. So, '(lith 1ess labour available in :'he 

village, the farmer is forced to mechanize es pecially if he is invo lve d 
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in intensive cultivation~double cropping in the central plain s and mul t ip le 

cropping in the north. Thus mechanization appears to be a correlate of 

the cropping intensity. The higher the cropping intensity index , the 

higher the rate of mechanization. ~·li th 'a!~our chc'r~~"a~ ~hp 0n1y. 1.) -Jl~J '''~\:3 I.::' .... .... ... _ Vi~' solution 

to maintaining intensive cult i vation is through rrj(~chanical t echnology, 

In the above situation we are tempted to conclude that off- farm 

employment opportunitieS and ensuing labour snorti'Jge on the farm are 

factors initiatinq mechanizat~on.. On the other hand, many farmers in the 

central plains infQrmed that they had turned to fr~:chanizat~vn so that the 

family rnerr}Jers 'dould have rn)re time avai~able for off-;-arm emploYffi,ent .. 

The villages in the North (3uak Kang in San KilmDnana) are highly dependent 

on off-farm employment, jet only t'dO or the farmers have mechanized. The 

area is dependent on <:he In sorre 

parts of the central plains a similar agroclimatic situation holds jet the 

fanners have rneChal .zed. Th~ Of1!~j ::iiff'e'fef1ce hO~;H:ver is tna: i(~ the cent":-~a l 

olains, land acreag r Jr-e large. 3e tnat. as it r;:a:l this is let another~ 

example to shcvl tnat the causality oet\·;een rrecnanization ·~nd other var~laD t eS 

is not unidirectional but multiclirectiona1. 

There are a 'dha Ie ranfJe or reasons for :nechani zation 11 Other 

than a shortage of field laDor~ 7"armers have jE~qun t.o rr:echanize also because 

they feel that tractcrization allows jeeDe~ :~1'age :na ~ bu ~ lccks aGO 

this contributes to increased pr'oduction. There '",as a famer in Supanburi 

If .. • \ ... ent.ral who cultivates a ~a; r 1:1 1 a rge farm "di th 

sorr:€ money saved UD. But he deci deo to make trH~ :urcnase because -3.P i:Tn ~ 

jmenustik
Best Available
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.traction \-'las oot making it possible for the rice stubble to be turned 
. ~ ;i" . ~ . . ,- ... .. ~ - .'~-: : ., t·' " . 

. :.·in~~_.t~e . sqn _.·: · ~e~. fanners whQ prefe.r . animal. tl'a c;tion claim that they _ . 
~ . . ..... .. :' .... . . .. . ., " . '. . - ~ ..... . , . . ' . . 

have not mechanized because deeper ploughing aff ects soil fertilit~ s i nce 

it prevents the ri ce stubble from fe:rmenti·rg and increasi n9 the nutri ent 

content of the soil. 

aut even if tracto r izati on allows fo r deeper tillage we 

have no evi dence from any of our sampl es from t he central pl ai ns of 

increased yields. On the other hand Vie have failed to maintain that the 

sUY'vey has been conducted in a !T';(lst inappropriate time. Farmers have 

not recovered f rom a d}~ough t "" hich has hE them over the last three 

consequtive years. Be that as it may, a 11 our informants '",ere on ly 

quick to point out thdt they themselves did not th ink that mechanization 

\'/ould contribute to increased yie l d unless it ~·taS i n conjunction '",ith __ 

improved qual ity of seed and the increased use of fe rtilizer and ;n~ecticide. 

The f armers in the north have not been aff ected by the drought 

bllt they have cut back their production of garl -ic because (due to a 

floodipg of t he market with Chinese garlic) market prices last year were 

VErj 10'0'1. Thei r rice yie l ds haVE! hO\'/e'le}" rema i ned fairly constant before 

and after r echanization. 

t·'echanization has undoubledly raised t he fa rm income from the 

ieve1 of subsistence. If subsistence farming means a iack of a "reliable 

source" of cash income because of t he 1 ack of sufficient j ob opportuniti es 

outs i de rami 1y f arm, then mechani zati on has i ndeed imor ol/ed the standard 

of living of t he fanner. It enab l es the farmer and hi s f amilY to seek 

elt'P1oyment outside the falin. In most cases, thle income earned from thi s 

is used to pay fo r the hire of fa rm machinery but be that as it may 



mechan ;zation implies that the farmers I a 1 ternat ives to employment are 

. " i~"crea~ed. " ""Th i·~ " ~ "S "of ·s~~~ial ' "conce"m in areas of ~nocr~ppina; 
' ; ' -r'~.' .. ~" " • ' ~''' . • ~ •• _ , ..• :; :·-a: .... . 9:-~ , ": ' .: ~.:. : ... ~ .. ; .. ~ . • .,. :' .. " . .... -. . ~._ # < ' i""# 

j'mechantiatlo!1 "leaves 't{me for off-farm employment. At the same time, 

the monoc)~pping farmer needs to find off-farm employment because the 

farm prov; des him "/ith on ly a subsi stence. 

It appears that in irrigated areas, mechanization provides for 

intensive cultivation·, in rain-fed areas, it provides for off-farm 

employment. On a diffetent note nm'/, machine technology of the IRR I 

des; gns are 1 i mited to till ers and threshers. In the north hOHever j on ly 

tillers are used. Threshers have not yet been introduced on a 1 arge scale 
\'Iould 

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

machine / acceptab 1e. The nortnerners make use of the rice straw for 

a multitude of purposes, all of which require that the straw retains its 

length. Unfortunately, the present thl~p.sher is not designed to save the 

stra\,l. Al so, experiments at the Institute of A9ri cu 1 tura 1 Technology 
rice 

f-1ae Jo in Chi ang r'1ai indi cate that the amount of broken/when threshed 

mechanically is more than \'/hen rice ;s threshed manually. This is 

apparently due to rice being threshed by the beating met~od than by the 

combing method. 

Furtherrrore, the farrr-eY's in the north think that mechanical 

threshing requires more man hours. As one farmer pointed out, "you need 

four men to carr; the machine to the field, more people to carry the 

bundles to the mach ine and the stravi a\'/ay after the ri ce has been threshed. II 

The fact that +-he v/ork is completed much faster by mechanical thres .li ng 

and thus total labo~r costs are reduced does not seem to be of concern 

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

t 
"insitution: hafvesting and threshing are indeed important social events. 

A 



The IRRI designed til1E~rs are selling very 'itell in the north, 
, ' 

-~a1~hoti~~ there 1s only on~ manufacturer who has the maximum capacity to 
. ~.~ .. ~ .': :-::" :,' ' :, ':-'''': " ,,' , ~'.-" . " ~ 

produce-'only 100 units a year. The small size coupled '.'lith the light 

\-/ei ght makes it conven ien t for the farme r to Cd I~ry the mach ine over the 

rather high rice bunds. Furthermore, the fRRI model a11m'/s for the quick 

attachment and detachment of implements. 

The IRRI model does however have certain setbacks. It 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 slo\'/er and the farmer \'lOuld really prefer 

a machine with a steering clut Ch and facilities for sitting. 

In the central plains, the IRRI designed machine that is in 

demand is the thresher,understanciably so since there are no other designs 

On the market yet. Threshers are important in those areas of double 

cropping v/here the viet season crop is threshed mechanically: there is 

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

The eleven manufacturer~ ac t ively fabricati ng fR RI designs 

built 613 threshers and 80 power tillers in the first half of this year. 

This indicates that,the greater potential for IRRI-Thai activity appears 

to be threshers; pOt'ler tillers and other land-pl~eperation machin8ry v/ere 

introduced into Thailand even before IRRI came 'into the scene. 

At present there are only tv/O IRRI designs '?Ihich are being 

manufactured: tillers and t hresbers but as expl ained above the former 

machinery (of the IRRI design) ;s not 'Iopular in the Thai market. In 

the light of t his then, IRRI should start introducing machinery ',",hich 



have not as yet appeared in the marXet. Such \\fou l d include transplant e rs , 
' ~ '. , ,.- ....... ; .,. ". . ' . 
s:~d~rs~ har'veste~' a,n~'land' leV'elers aT'l o .f\~hich a~ poten'tial .' 

~: .. -,' .,' -.: ./ . ... ;. :.: 't.: ~ -.:: . . . ....... ~ .," ... . . " .1 • ..: . ,, ' ' : . - - . ' . ' .~ • • ;:-. - • • - . ". . . .. ..... : f -. 
implements ' to be ~sed iil 'rain-fed agriculture. ;The ' ge;leral airn ' of ' IRRI 

should be to design and implemE'nt a 5elective fann mechanization policy , 
geared to the system of small fanners \·,ho are naturally inclined to be 

very selective in their choice of mechanized farm equipment . P.s famers 

in the rain-fed areas are qui ck to say, "come back 1 ater and ta 1 k to us 

about farm mechanization, ... , a.fter vie receive irrigation facil ities. 11 

Since much of Thailand has yet to be irrigated IRRI might indeed want to 

concentrate on machinery suited to a rain-fed 'tJa t er 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 t he first to be 

introducing designs, whic~ keeping with IRRI tradi tion are easy to 

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

It is however disconcenting to note (se~i 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 1 ast year's crop damage caused by floods. 

If production of IRRI design,=d fann machinery ;s on the decline 

for reasons of the present condition of the Thai economy coupled with 

competition from manufactueers of non-IRRI designs ther, to rei t erate 

what has already been said, IRIU should be concentratir:g on those designs 

of machi nery \'Ih i ch have not, as yet, been introduced. As it appears nm'l 

many Thai farmers especially so in those areas whiCh are not or only 



partially mechanized - are facing at least one of the follo\'ling problems: 

. t~·j··\-i~it~d . ·s.iz~ :~'f.: . ~~~;· \h ) · ·~jGk· ·Of ~ ~hea; . a~d 'easily ~vai i ~b l~ credit 
... -.,.~.~' ...•. " .. -: ;. ~ :' , .,.1.,· ' :-" .~.'. :-:.<~.~ . .:~ .' : . : ., ." ... . ..... >.: ... :... . . ._ . .... . . . " .. --

facfl 1 ti es. 'and mQt"'e importantl y; , .. 

(c) lack of sllfficientirrigatiof\water.. And, since many of the farm 

households own at least one draft animal IRRI could possibly be paying 

oore attention to the design of animal dr'awn equipment: disc harrov/s, 

seed drillers, animal pm/ered \'/ater lifting devices. On a different note, 

other than designing and introducing, quickly, farm machinery, IRRI 

should undertake to v/ork closely \vith the fabricators themselves. 

Twenty six 
I manufacturers had signed the IRRI memorandum agreement which 

constitutes a ttlree-phase procedure. On receiving the IRRI blue print 

the manufacturer fabri cates and tests a proto-type machi ne before p 1 ungi ng 

in to commerci a 1 production. On fabri cat ing 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 

\</rit i ng, hi s prototype mach; re. Of the 26 abov,e men ti oned manufacturers 
Four 

on ly 7 \'/ere producing threshers. I of them have abandoned the prograrrme 

while 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 qsestions that come to mind as to why IRRI designs '.'Jere abandoned or; 

in some cases, not accepted in entirety. 

(a) are manufacturers apprehens i ve of buii ding srlla 11 er machinery 

items \'/ith a narrOlf/er profit margin? 

(b) are certain features of an IRRI design not suitable for 

Thai farming systems and crop varieties? 

tc} are IRRI designs producing units \·Jhich are too small-in 

terms of engine capacity (usua 11y 5-7 hp.) for farmer<; I 

req ui remen ts ? 



·I~.is on.lt ~~~ural .yor ~a~ufacturers to try to cut back costs. 

ar)d'''n·cr;eas.e net pro:f,i:ts~" : Jilis .. -theY . do by' us·;ng ··inferior .mater; a 15 and···· 

'~oi ·~·~o·~~··di~g · ;~~~ua·~~ · ~~~san·ds~r~i~~ · fa~~l i·ties. 'ThiS of course 

increases maintainance costs. At the same time, the 1 ife of the machine 

is much reduced. The fanner is, "lith reason, 1 eft appre'hens i ve about farm 

machinery. The problem can be overcome, sumewhat,by IRRI keeping a close 

",atch on its fabricators to see that ta) designs are not completely chang£<J 

so as to adversely affect perfonnance and; (b) a high quality is maintained 

in the finished product. In trying to maintain qua1ity control IRRI . 
shoul d \'Iork closely ~'Jith the sma 11 Tractor t·1anufacturer Forum of Thail and. 

IRRI could provide technical advice on quality, safety and standardization 

in the mechanization programme as ~~11 as provide such advice as shop 

layout,' industrial management etc. 

Finally, IRRI should also work wore 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 which participants can be given some kind of engineering 

knCMledge of farm machinery. As it is n()l," fabricators make alterations 

to IRRI designs without ever understanding the basics in engineering 

techno logy. Thi s can on ly contr 'i bute to the poor performance of the 

machinery and a dampen';~g of the fann mechanization prograll11le. 

Finally,IRRI should be more actively involved i'/ith the 

di sse!1lination of infonnation to farmers who can then because aware of 

machinery .... thich is cheap. adequate for their farms and simple to 

operate. 
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" Cas!i 'Studies - -

Here\'lithvle present 6 case studies from village six, tambon 
.-

Don Chedi tAmphoe Don Chedi} in the central plains. In many instances, 
. ", ... ~ . ; . 

• ". • • . ... I 6 . , . : ~. r •. -: • • .' -' • , '. •• . _ . . " 

, this vi11ag~';s typical of dee-farmers ~n the Central plains. There 

"I 
is a high rate of land tenancy; land-holdings average 3bout 24 rai 

(3.9 hectares) and a good numbel~ of the villaget's are actively involved 

in off-farm employrrent. 2 At the same time the village is rather 

interesting. It has access to tvlO kinds of water regimes (rain-fed and 

irrigation) and correspondingly, two types of farm technology i.e. animal 

ti~action and rl~echanizat;(ln; in some farms a combin:ltion of both techno'iogies 

is used. Simi 1 arly) there ar'e h!o types of r; ce pl anting procedures. In 

the rain-fed area the rice seed~; arp. Jroadcasl and two ploughings are 

necessary. The first ploughing is to prepare tl-Je land and a high frequency 

OT rrechaniza-:ion is used in this ph2S'= of Hie agricult 1Jral cycle. A second 

oloughing is crucial after the seeds have teen brc~acast. The aim here is 

to turn over the soii to ensure that the ge'rIT1ina(ing seed is fit'mly embeded 

in the lov/er:ayers of the soil. Iil insta r. c~s when surface moisture is 

minimal it becomes even more imoortant +01' the seed to b~ dec91y i~planted 

so that the root of the seedling v/in have access to subterraf1edn water. 

fanners have mixed view<: as to the type of technol09Y best suited for t.h ~ s 

secJPd ploughing. Sume feel that the tractor is tE:tter because it en?bles 

deeper ploughing. Others favourlng ani~al traction do ~a because the 

tractor or tiller is heavy cnd 'tIould da~age the germinating seeds. 

1 In an agricultural sector assessment done ~ n 1976, it was found 
that 55 per cent of the fam households in the Centra l Plains vlere tenant 
hous eho 1 ds. 

244 per EEtnt of total Tarin incoIT:€ is deri'/ed f rarr. non-fa rm 
activities. 
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Surprisingly, a number of those fanners \·,ho [lave rice fields in 

the. rai~~·fed . area a~de who. : thus 'can man~ge ~nlY one crop, have rn~chanized 
.~ . :.:. ... ~~ .. <''')~ .~ l' . : ~" " ' : . . ~\ . .,:> ... :,;:~ . . ~ . . .... .. " . . ' ... .. ....... , .~ .... _ ~. " ... : II· . : • . . ~ \ ;_ ' ., " 1=, 

at least, their. 'land preparation,; they hire their machinery to dJso . . This 

has been made possible by the presence (..f three or fOUl' tradt.~rs in the 

village who own large tractors and threshers and provide custom service. 

And, ... lith the availab~lity of off-fann employment the ·:.'arrller uses the 

income earned from such to pay for the htre of farm ma ::hinery. The rice 

fields assure SUbsistence food and off-farm employment provides the 

household cash. Thus, "Ie are tempted to hypothesize t .lat, for' this 

particu1ar village in the central pla 'ins, mechanization in a tain-fed 

area is a function of the availabil ity of off-farm employment opportunitie~ 

and the presence of farm machinery contractors who Drovide custom service 

at fairly reasonable rates. 

The following case studies will help flush out the statements 

we have made thus far. 

Farm 6Ul, located in the rain-fed area, cultivates only one crop of rice 

of the traditional variety and depends completely on animal tracti0n. 

lhis family is made up--,of five member; and 'Ilith the exception of the It,ife 

of the head of the household, the rest work in the rice fields. In the 

off-season the father WOY'ks as a carpenter and t'tlO chi 1 dren take in 

1 aundry. 

The farm; s made up of 22~ rai of 1 and of \"hi ch 20 ra i is 

cultivated \-lith broadcast rice. The family also O\'lnS five buffaloes, t.'10 

of \-lhich were inherited by the farmer t"/~nty years ago, from his parents. 

All farm v/ork is completed by the family. The farmer did not seem t o 

think that rrechaniz;ng' either 1 and preperation or threshing \'lOuld be of 



,--74-

any benefit to his farm. He had sufficient family labour and five draft 

: 'a~ima,l, ~. > F.urttie~re." h~ : gre\v 'o~J~>onecrop of ri ce and the 'family had 
... : •• . " ........ ~ . • ! . ~ .. ... - •. : .. ... _. -. • •• : .. .. ~ • . 0" : ' - 0 , ' -

:, n~'~~~obi~m 'p~'e~~~in~ th~ 'l '~n~/in ti~ fo"r" the ' bro~d'~a~tin~ of the r'i~e ' 

seeds. He did howevel~ state that if he has a reliable source of water, 

the \'1hole year round he '1lOuld double crop a hi gh yielding variety,. In 

that case mechanization v/ould be important, if not necessary. 

The farmer does concede that mechanization \,/~u1d cut back, 

tremendous 1y , the man days involved in farm activities. This would 

then release his family members fOt' employment outside the farm. At 

this point in time, however, he does not have the cash resources to buy 

farm mach; nery. A;ld, rather than to pay for the hi re of a tractor and/ 

or thresher, he v/Ould rather put the money aside for a rainy day. 

Fanner 601 is fi rm in hi s arquement tha t mechani zation does 

not contribute to an increase in yields; an improverr..ent ;n production 

levels is dependen t upon Ca) rain f all lb) ferti"lizer (c) pesticide. He 

contends further that even if pr'oduction yrelds were to increase, the 

i nevi tab 1 e increase in input costs \'IOu11 coun tE-r-ba 1 ance the increase 

in yi~lds. Tnen, \'Ihen he does buy a tractor it \'iould be for the sale 

reason of being 3.ble to f i nish the farm \'/0rk faster so t hat the family 

can increase its cash income earned ft'om off-farm employment. 

The farmer is adamant that animal traction is better. Although 

draft dnima 1 s hilve to be fed and taken care of more carefully than an 

item of fann machinery, a buffalo dravm plough is more suited to t he 

wet rice fields. It is also ea s ier tc manage an animal when negotiating 

the difficult comers in an irrE!gularly shaped rice field. Furthenrore, 
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the , dr~ft animal s ca~ be us~d t ,o pull carts. 
." . . . .- - . ' . . The fanner ;s a logger and 

' ~e:'~ses ;~ ,huffal, ~:.,<,irawn , . ,cart~to.tran~port. the t'imber from the . hi,l l to· 
: ~ ... ~' , O' ••• _:~ , ' . '; .~ . '''- • - • •• : " ' . " • • - " ~' - -:' . .. ...... ... . 

hi s "homestead. 

Fann 602 is headed by a young fa~r, Vi, v/ho, together with 

his wife, cultivates 28 rai of rice. During the off-season Vi is a 

carpenter or seeks employment in construction work. 

The landholding is made up of3parcels, one of i',hich (FJ rai) is 

rented from Yi 's younger brother ,. Payment for such is by kind - 60 kg. 

of rice/rai, the standard market rate for 1 and rent in the vill age. 

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

2 kilometers aVlay 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 B an -hour. 

F::>r land preperation Yi hires a four-It/heeled 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 

seedlings, The vlOrk is performed faster and he has IOOre tirre available 

for off-farm employment. ~Jith mechanization Yi can plough his 25 rai 

of land in tvlO days. Previously, it took 2 men and one buffalo 2 months 

to plough the same area . 



'. Al thou'gll the i andho 1 ding· s'; zehas rema;neti tfiA same 'flhi le labour 

inputs in terms of man 'hours has decreased considerably Yi has no idea 

of the extent to which his yields have been affected by mechanization 

although when he fi rst dec; ded to hi re a tractor in 1976, it \,/as because 

he \'/aS aware that a deeper ploughing \'lOuld enable better soil areation 

\vhich, inevitably, ,,,auld improve yields. It should not hm·/ever be 

surprising that Yi is not able to report higher yields. The entire area 

has been suffering a drought for the last three years. Last year he was 

able to reap only 3 tons of rice from his 25 rai. If at all yields 

improve, Yi thinks that the increase vlill be betvleen 10 to 15 kg. per rai. 

On the other hand, he \'Ias qui ck to poi nt out that he vias not sure '.',hethet"' 

the increase \'lCuld be due to deeper ploughing or due to an increase in 

rainfl11. 

For post harvest farm activity he hires a thresher (85 ~/tonj. 

Heretofore, with h/o helpers and a buffalo it took him 12 days to 

complete threshing 3 tons of paddy; now, \·lith four helpers, the thresher 

comp 1 etes his vlOrk ; n 4 hours. 

Although the climate has been dissapointing and yields have not 

been up to expectation, Yi is glad that he has mechanized. The rice that 

he and his wife cultivates is sufflcient for family subsistence (the 

3 children are still very young) and he has a fairly regular cash income 

from hi s off-farm employment. At times hm·/ever ~ to pay for the hi t~e of 

farm mach; nery, he has had to bOYTo\'/ from fhe vi 11 age trader or from 

friends. On a couple of occassions he has sought loans from the Bank of 

Agriculture and Agricultural Credit. 
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V-i 'ins lstS' th'at ~.echani.;i'ation has been' a very imrCi:tant development 
:~ . : : /·. : : ~~: •• , . ",. ;--~. _ . , : ~ •. , ."i ~' ,' -" • • ' .. - : . 

in"Thd agr1cul 't 'ure because it ' heips reduce the labour input required 

for fanning rice. The usurplus" labour can then be directed intC' 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 tirr:€. a'l,ay 

from his fann, to seek such employment. Farmers "'/ho have mechanized, 

but v/ho gro\,l 2 crops of ri ce, have a d; fferent vie'.',. r·1any of them 

complain that there ;s hardl y any ti~e left for off-farm employment. And, 

since serious debts have been incurred in purchasing or even renting farm 

machinery. there ;s an urgent need for intensive cultivation and an increased 

cropping intensity so that bigger harvest ;s avai lable for the market. 

Farm 603 has rice fields in both irrigated and rain-fed areas 

of the village. The family own s a total of 29 rai, 5 of which is under 

irrigation and is rented from a neighbour at an annual cost of 500 ~/rai. 

The remaining land is made up of t"l0 parcels. To reiterate, the farm 

household oVJnS 3 plots of land: parcel one of 10 rai is oV/ned by the 

family and one rice crop of the traditional variety is cultivated; parcel 

b'lo of 5 rai is irrigated and 2 crops of rice of t he high yielding variety 

are groym; parcel three of 14 rai is Q',·med and used for sugar care cult;-

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 minim(' l 

then he would resort to using a tractor. If the moisture content in the 



soil is fairly 10\'1, due to poor Y'ains, then animal traction "Jill not afford 

'the, '~~c~ssary dep~h' i~: pTOu9·h'ing.···· With ", imited surface \'/ater it is 

:~~~~ia~" t·~·~t·~·h·e:i~~ds· be"i'mp1"~hted deeper into the so~" ~~ that there is 

enough moisture for germination. 

The tiller is hired for both ploughing and puddling; paymen~ is 

150~/rai. In the case of land preperation for sugar cane, a tractor 

(75 h.p.) is hired at a rate of 5U ~/rai. In addition, the fanner hires 

an 8~ inch diameter pump, to irdgate parcel tNO, at 20 ~/hour. Rice is 

threshed mechanically at a cost of 100 bundles of rice for 85 S (110 bundles 

when threshed will constitute 1 ton of paddy). 

1\'10 buffaloes are part of the homestead. They v/ere inherited 

from Chails (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 

(1) enables timely planting and; tii) a1lm'/s for' deeper ploughing. His 

yields, however have not improved '{lith mechanization. Fonnerly, his Ie rai 

yielded 3 tons of rice; nO' .. I, after mechanization, yields remain unchanged. 

But because mechanization of land preperation has helped cut back the 

amount of time involved in fann activity, the family is novi 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 has increased and, in the irrigated area 

bm crops of ri ce are gro\,ffi. Be that as it may, transpl anting no'.'I 



-19-

requires additional hired labour costing 100 ~/rai. Si milary , at least 

.;.' an ·:addi·tiona(i~ pe.:.s~f~s· :~~e ~~~i'red" for th~' irech~mized threshing. 

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

The entire Chai household agreed that me chanization helped 

overcome labour constraints to producti on. On the other hand, they also 

concede that there has been all increase in the wages of field labourers, 

thus increasing the overall cost of production. In any case, even with 

mechanization, there are cl~iti cal bot tlenecks, especially during 

transp1anting and i1a rvest ing . Th us Chai is not sure '.'/hether the increase 

in \,lage costs is due to an increase in the dema.nd for hired labour or 

~t'lhether it is a reflection of increasing fuel prices and inflation in 

generJ1. Be that as it may , ehai argues that rnechanization of land 
.J 

preparation is very important, especial1y fO t' i 'rrigated ag'r'iculture. 

Here, the soil is of clayey loan, making it jifficult fo r the buffalo to 

tread upon . Tile animal gets hir-ed rather quiCk:ly. 
~ . 1. • • • Mn lmal tracti on 1S 

best for ra infed agriculture in the upl and areas. As for a comparison 

bet','ieen 1 oca lly manufactured t rcictors and iw.ported ones, Cha i thinks that 
tractor's 

local/are most sui table for s'.'/ampy land 'j'/hile t he larger imported 

tractors perform i n drier 1 and of higher elevations. 

In general, Chai is rather unsure of the effects of mechani zat ion. 

He has !Teehan; zed hi s fanning because he and hi: s family \'lOrk 3 di ffe ren t 

plots of land, cultivati'1g 2 type s of crops, one of ~':n ich i s of blO 

varieties. :·1echanization n3s al 1m'led him proper timing of his '/arious 

agricultural activities. He i ns i sts, hOVleV€l', that an inc"-ease in yields 

woul d have to depend on (i) the avail abil ity of 'dater ( i i) use of 

fertilizer {iii) variety of ri ce. 
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negative social consequences, he rE!plied in the nE:gative but qual ified 

that 1 f transpl anting and harves ting \'fere to be m4~chan ; zed then thE: 

landless field labourers \'lOuld be totally dis pldci~ d. Furt hennore, the 

institution of exchange labour w111 gradually disappear and there would 

be less need for economic .:ooperatiive betHeen vil"lag,ers. Consequently, 

social articulation will decline. 

Fina 11y, \'/hen asked his viet'/s on the comparative advant:ges 

of mechanization and animal traction, he insisted that mechanization is 

far superior for both 1 and pt'epel"ation and t hresh·jog. The only 

advantage, in Chai's opinion, to ani mal traction is t hat draft animals 

are cheaper to maintain. Also, thE! initial investment is much lO'lier 

than that needed ft)r farm mac hi nery. 

Farm 604 of a household size of elev~?n cultivates rice in 

20 rai of land, in the rainfed ar1:!J. Although f'ice farming ;s t he 

majour occupation, 6 of the fami ly members also work as 1 abourers during 

the off-season. The land holding i s made up of 2 parcels, each 10 rai 

in size. One of the parcels in r ented from a relative; payment is 

60 kg. per I~ai per year. In addition the househo'ld O' .. ms 3 buffaloes, 

one of which was inherited. 

On ly the tradit iona 1 ri CE! '1ari ety ; scull ti lJated but fann techno logy 

includes a combination of c:nimal traction and mechanization. The fir'st 

plougning is mechanized while the second one is complet ed by a buff a l o 

dra\>1n plough. Preecha uses blo types of machinery, a r;{)v:er tille r ( 7 h.p . ) 

and a 75 h.p. tractor. 
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. 
;.-~~~~~a bega'n me~hani.z·i_ng land preparation in 1977. - He decided 
~.-- ' . :*~.* .. :-:"'. _~i~ : : .. ~ .. _0"' :. ~ , _"",: '- "... • " 

to do: so 'because he found out fremhis friends and neighbour-s that 

mechan ization enabled timely pl anting and provi ded opportunity for off

farm employment. Hired help 'lias also becc-ming hard to find. Before 

mechanizing, he depended on family labour and 2 animals. The \'Iork was 

510\,1 andfr.iends v/ere often not rE!ady in time fol(' planting. Hhen he 

started us ing the pm'fer ti 11 er and tractor, the ~'/ork \',as compl eted within 

a matter of hours. Family labol'r ~'/as thus released into employment 

outside the farm. 

Only the first ploughing is mechanized. The second ploughing 

is performed by draft an; rna I and fami 1 y 1 abour. The on ly concern then 
1 ightly -

is to turn over the soil / so that the seeds are impl anted deep 

into· the soil. Contrar'J to another informant (Yi/Farm 602), Preecha 

contends that for i.:he second ploughing, after the seeds have been broad-

cast, mechanization could damage the soft, geminating seedlings. The 

tractor or tiller is heavy and is .. ore likely to push the seedl; ng too 

fa}~ down ; n to the so; 1 • 

Before mechanization, the family harvested 2 tons from the 10 

rai. Now there is ,m increase in yields of 50 kg. per rai. 

-~reshing too has been mechanized. What used to take two days 

can nO\,1 be completed \'Jithin 4 to 5 hours at 80 i3 per ton. in general, 

Preecha thinks that mechanization helps his household pr-epare the rice 

fields in good tiw,e for the rains. Also, the ,a·lcbility of extra time 

from farm labour has encouraged >the family meloners to seek employment in 

other farms. Tne income earned from such goes tm'l3:--ds the payment of 
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nfr,i,~~,"farm: ~aChinery :,- -Final,i y n~~~an~zat; 'on has hel ped increase hi s 
~~~ ,: ;' ~ ,- ;~~. :'o.~~ .... 

production levelS:' 

Preecha's majour constr'aint to mechan-ization is the lack of 

capital for the hire of farm machinery_ Very often he has had to borrm'l 

fro'TI the Bank of Agri cul ture and Agri cul tura 1 Cooperat i '1es at an interest 

rate of '12 per cent per annum. He avoids borrm·ting from village traders 

'(Iho charge as much as 5 per cent per m::>nth. 

Farm 605 is completely dependent on animal t'raction. The family 

comprises 11 members, 7 of '."hom \'lIOrk in the rice fields and after the crop 

has been harvested they turn to a mul titude of occupati ons. One son is a 

tailor and 2 daughters are cooks. The remainin9 3 children tend the father's 

nt,merous buffaloes and oxen. Ri ce-tradit iona 1 variety-i s grO'.'1O in 27 rai 

of rain-fed land. In addition, the family m'ms 7 buffaloes and about 120 

head of oxen v/hi en are reared for' the market. 

All farm activity is perforrr~d manually and by animal traction. 

land preparation takes 3 man days. Transplanting too is completed by the 

family and takes an additional 3 man days. The rice is harvested \'Jith 

help from exchange labour and tJH'eshing is performeo DJ buffaloes. According 

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

and an animal traction. He thinks that ~chanizing his farming activities 

vlOu1d be ineffective since there are no facilities for a reliable water 

supply. 

When he has the reSOUl~ces to do so he 'doul d 1 ike to invest in 

a tube vie 11. Then J eventually hE~ will think about buying a tractor but 

only if he had the cash to do so.. Right n(Ji'/ he even refuses to hi re a ~ 



tiller because such vlOuld entail having to borrO'.', to pay costs. He does 

:tibwe~~r'·:~dfuit " tHat':m~'chaniiati(in of land prepa'ration would help cut back. 
: /.,~" '::;".: ;<,.' ':'~":!" .:: : .. ~.-:". ;" . :: .:. :; :: .. ' ' .. : ... ,.. .. .,-.".: ".' .. :: \'''' :.' .<: ' . . ( ... ... .. . ' .<,. 
',,1 about inputs because', "the machine can \'Iork faster; it does not suffer 

from fatigue as does a buffalo and the man pushing the plough. II 

Farm 606 cultivates 41~ rai of rain-fed land. Tne 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, hO\'lever, is performer! manually. 

The fam'€r has 5 buffa lees '.'Ih; ch he rents out for 500 kg:;. of 

rice per animal. This income is used to pay for the hire of the tractor 

40 B/rai. 

Souchai Started mechanizing in 1975 because the income from the 

farm vias hardly suffi ci en t to mainta in the family. He and hi s chil dren 

needed to stek off-farm en;ploymE:nt; but to do so they had to be able to 

finish off farm Hark quickly. f')echanizing land preparation ~ he found out 

from his friends., reduces the man hours considerabiy. Also, it ;s less 

strenuous and! "the family stil'J had energy left for construction and 

other heavy manual vlOrk." 

Previous1y it tooic him 45 days, 3 animals and 3 of his household 

members to complete preparation of 41~ l~ais. ~Io\'j he can finish the \'lOrk 

in 2!z days, But, although \tlDrk tim'€ has been cut back yields have not 

inct~eased. On the other hand t the 1 ast 3 years have been affected by the 

continuous drought. Last yeaI' Sooer,ai 'tias able to harvest a total of 

only 4 tons of rice. Since yields are rathe~' 1m'l Soocha; is 
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reverting to animal tract;on:-.. \,/hic~, for .himt would be fTX)re economical 

:beca~~·e~ .he.airea~Y,o~~'5 buffalioes and.the rice seeds are broadcast., 
'0 ~ _ . 0 " 4 :". . • • • _ - • _ l _ : . . • ~ '. , 
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