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Mechanization of
 
Small-Scale Peasant Farming
 

KENZO HENIN1 AN) KEIKO Ai'sumI 

Few countries in the world can match tile accom-
plishments of Japan in snall-faltrn mechanization. 
How relevant is this Japatnese experience to ile prob-
lems of small-scale fl-Iers elsewhere in tile world, 
and especially in other parts ofAsia? 

.lapan's mechanizatiol occured in a setting unlike 
that of most other Asian countries. Nonfarin entiploy-
nient opportunities were growing steadily, even in 
rural areas, and labor was a Scarce coilniiioditv. Today 
Illost Japanese fiani fianilies look to off-farm sources 
for a large share of their income. 

Japan shares one goal, however, with every other 
Asian country-that of' making each unit of' land 

produce as rutich as possible. .apai's particular elil-
pliasis oil rice its a staple crop may also offer some 
technological perspectives. 

Mechanization of silall-scale agricttoUre is sotie-
thing that must be exanind seriously if' tlie world is 
to deal with ene of' the most critical prol)lels it will 
face in the next two decades; the lot of' the disadvati-
raged rural poor. Are there steps in Iechianization 
that can help tile rural poor titne their cro)ping op-
erations more effectively, so is to inicrease produc-
iol? Whlat possibilities does lleciallization off'eor for 

energy saving? Are therle techtologies that cln make 
land more productive? Not least inil)ortatit, are there 
ways that nlechatnizatioi cali, without raising costs oii 
reducing productivity, rimake the day's labor easier for 
the farming fanily? 

These were the kinds of questions addressed, in at 
least a prelinailyv waxy, at tile Seminnar m lecinlliza-
Ihon of Small-Scale Pe,.satt Farming held iin Sapporo, 

Japan, rom .Jitly 7 to I0, 1980, i nder the joint aus-
pices of' tie Agri,:ul tIial )evelopmient ConiciI 
(A/D/C), the japan Center for International Ex-
change (JCIE), and Hokkaido University. 

The semilar's prilliarv goal was to explore the re-
sources and constraints fLaced by tie rural poor, the 
ways rmechanization might release some of these con-
straints, and the policy steps governlmenits nust con-
sider taking ill order to improve the qunality of' lif'e of' 
their r'ural p lultionis. Japan was chosen as tile site 
fbOr the seminar for two reasolls. First, it was felt that 
data on the generally highly sutccessfil Japalese ex-
perlIence in siall-far-ni nliechatrization, both achieve-
ientts and errors, could benefit other Asian connit r'ies 

as they begin to mechanize their agricultutal sectoi's 
for increased food production. Second, it was be-
lieved that Japanese professionals-who continue to 

wrestle with inch difficuities as how to increase hart 
size and the scale of inechanization- -- an learn fronl 
the experience of newcomers to the farm mecliani
zation undertaking. 

Inl addition, it was the irpose of the seminar to 
put Asian professionals, particularly younger people, 
ill touch with one altolher and to establish colnnmuni
cation links between tile people who are shaping ag
ricuhltral policy in ard persons in sililar p0;aa11 
sitions in otheli countries. All of lie seminar 
I)art icil)aits-ecoioilists as well as several engineers 
and otler techinical specialists--were people con
cerned with the problems of*mechantization. They 

caiie f'rolli sevell Asiali countries its well as fr-on .j]a
pan and the United States and included relpresenta
tives of' the Interlatiolial Rice Research IIst itute (I RRI) 
and tie International Crops Research Institute for 
the Senii-Arid Tropics (ICRISAT). 

A field trip oil jiud: 7, organlized jointly by llk
kaido Universit y and lie Hlokkaido Central l're hec
rural Agricultural Exl.,'inlent Station, showed the 
extent, effects, and impli.. ul., O' lleclianiizatioli ill 
this region of' nortlierln Japan. Seliniar participants
visited a land i Ioxetnlet proect, wheat/harley/rice 

drying and pr'eparing fa-cilities, all olion LatIn, a nnt1l
ticrop laboratory fLarn, and a dair-v fal'lir. It was evi
dent that nmechlanization is almost cotiplete ill Japan, 
and that goverintent stubsidies have played l itri
nellse role in tile process. 'Ilihe . ,alese explerience 
il lechlalization was described i ' six pa)ers pre
sented on tile fitst da\- of' tire seminar. ()n tlie second 
day, seven participants elaborated the Situamtion and 

needs elsewhere iti Asia, and these presenitationls wei'e 
sutppleniented hv at report, by a representative of 
IRRI onl external assistance. The third day of' the 
sentihar was devotecl to f'ollow-up discussions and to 
the exaninatiot both of stiiIies that are lurrently 
under way and of plans ft'- other, f'tuire studies. 

h'lie discussions foctised oil a nuiber"of' ilipmrtant 
issues: tile problenis of' adapting to differing local 
conditions, energy saving, livestock mechanization, 
ecotnoillic and social iliplications, labor displacement, 
choice ainotg types anid strategies of' mechanization, 
and tile need fbt' internliatiolal atnd illteldiscipliliary 
exchange of' iliformiation. The urgency of' incieasing 
land productivity, probllly tile riiost crucial isi;e of' 
all, peri eated every discussion th'otughount the senli
nar. There was agreetent is to both the desirability 
and the f'easibility of' trarislation tle.Jaliese experi



ence into a model with relevance for contemporary
Asian peasant f'arming. 

THE JAPANESE EXPERIENCE 

Highlights of Japanese Presentations 

Keizo Tsuchiya reported that in small-scale japa-
nese agriculture between 1955 and 196, mechaniza-
tion helped reduce costs per unit of rice produced.
Mechanization did not however, greatly increase farili-
labor productivity. Increasing labor prodtuctivity 1-
quires an increase in the scale of farming and an ac-cornpanying increase in the scale of' mechaiiization, 
from small to medium or large. It will be a long ime
before larger-scale mechanization will be widespread
because it often requires costly land-iml)rcveient 
measuires. InI addition, large-scaie mechanization 
sometimes results in lower, oi di least less consistent 
yields. A ftWher complicating factoi is that large-
scale mechanization is most uiseful at the times of 
planting and harvesting, when i)l'essure of work 
is great. It is often difficult for farmenrs I() do the 
careful planning necessary for lhe efficient use of iria-
chines and titiely completion of fari work.

Ilere are as yet few combines of ord iry tvpes in 
jlaall, bill medium-sized rice i)ljdters and c'mobine 
auio-thresliers are widely used. Thus Japan, fully
mechanized and modern in its use of iieditun-scale 
farm miachinery', still has its share of' problenis in us-
ing large-scale machinery. 'he ntumber of coopera-
live grotips fr joint use of agictlhtural machines has
been iniceasing. 

O.aitni Kitaii explained that Farm mechanization

in Japan began with improvement of' traditional 

equipment (local rural ilventionis). 'Ihis was followed 

by the transfer of' some designs from abroad, and 

finally by local modifications of' foreign fariii mat-

chines and mass prodtction for better quality and 

prices. Government has played a vital role iii this
whole mechanizationi process. 


Energy represents the nilajor futue' constraint to 
mechanization. N"easures to relieve dependence on 
petroleum deserve high pji-ority attention.Hitroyuki Nishimura poir ted out that farm mecia-

nization grew 
 iapidly in post-war japan because of

the need 
 to cope with the diminishing labor force. 
Ile pioneers of' the.Japanese machinery industry at

the end of' the last century were the carpenters and 
smiths of farm villages.

By 1976 there were 425 Farm machinery maii utfac-
turers, but the biggest four dominated the market. 
These four manufacturers produced up to 40% of' all 
power cultivtors and 70% to g0% of' tractos, trans-
planters, and combines. They have captured the ad-
vantage of mass production as the market has en-

larged, and they have put great effort into research 
and devei menit as well as sales proniotion. 

'[hey are also keenly aware that af',_r-services are 
of' great importalice to farimers. Prompt and cour
teous repair and maintenance of machinery areneeded. The fact that concentrated markets may be 
necessary fov l eit'rdlvl(f;ftrrierienecesaryforthe required level of'after-serv'ice raisesthe question of how to achieve a high level of mechanization ill areas of dispersed fairming.


Yoshiharti 
 Kibo told how in the 'l'okachi lain, a
newly developed region ini Japan that produces field 
crops and sulp on,: a dairy Mdustry, farm mechimi
zation has simplified cropping systems, increased yields 
per hectare as well as labor efficiency, and enlargedfarm size. Oi dairy farms, mechanization has permit
ted specialization and enlargement of'scale. 

Mechanization has also demonstrated tlie capacity
of' farmers themselves to modify institutions an(I
practices, where necessary, to make use of new tech
nology. For example, joint-use systems made som 
kinds of mechanization possible in tie region. More
over, today's .'oint-use systems are vastly different 
froni those originally set tL ). Farmers have made con
tiluous rational modificatiotns to facilitate inechani
zatioii and to accomplish other goals of' their family 
cnterprises. 

Zytro Kudo described dianaic chages in mech
anization of iice harvesting that ha'e occurred in the
Saga llaiii, a highly mechanized, traditional rice re
gion of apian. To focus ol the process of introducing 
a particular machine may result ini failure to coisider 
the advantages of using that machine as compared
with some other way Of doing a given job. (It will 
often be useft il in mechanization research to kee ) the 
foregoing ii mind.) 

"I'here are three patterns of' ttilization in I-ice liar
vesting oii the Saga Plain: binider, reaper, and coin
bine. 'I'hie binder pattern is tie least ecoli onical, blt 
it is suitable to the smallest-size operation. °lie coin
bine pattern is the most economical, )itl it is well 
suited only to the largest-size operations. Use of thecombine has been facilitated by local design modifi
cations to meet local conditions, by iew grain varieties 
betler suiited to mechanization, and other land iin
pto\'ements.

Farm mechanization has been stimulated bytlhe
 
strong demad for labor in other indtlsti'ies; as tie

latler have ctawn workers from the land the' have 
raised fixed-wage rates. Farin mechanization injapati
has thus been motivated by a coimplex mixture of' 
urban "pull" ad rural "push."

'Yoshio l turoyanagi reported oil all inquiry into 
such governmentally ftded progtanis as those of 
land consolidation, ci'ainage and iriigation, and gov
ei'nment loans have inflIence([ the course of' techa
nization. Ati econometric ana!ysis suggests that land 
coiisolidation prgratns stimulated mechanization the 
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i. ,st but also often encouraged farmers to become 
overextended and failed to hel ) increase their in-
come.Drainage-irrigation programs seemed to st im-
ulate mechanization only marginally. (The favoralhle 
effect of the lattler programs on net income was sub-
stantial, however, and seminar paiticipants noted the 
importance of' a rising net income in permitting Farlm
ers to mechanize.) 

Discussion 

Questions and comments centered around the is-
sues of' the effects of mechanization on out)ut and 
the reorganization of' farming systems. The crucial 
role of government subsidies was noted, and the level 
of research and investment by the pl)ublic sector was 
discussed. 'IThe role of the non farm sector in promot-
ing mechanization was stressed, as was the demion-
strated usefulness of' machinery cooperatives illdis-
seminating machines. 

Ways in which tile .japanese setting diffei's from 

many other parts of' Asia were outlined. Japanese

farimers, and the Jap:iiese economy as a whole, could 

afford mechanization for they did not have to flar it 
as a threat to the employmeit of far'm laborers. '[he 
opportunity costs of' labor have been high. Gover'n-
ment poicy has been used to chatige cropping prt-
terns (iin the process, distortiiig the pricing system). 
Finally, farmers are powerful enough politically to 
make their demands heard. The last factor is illpar-
ticularly sharp contrast to) the situation illother Asian 
cotntries, where decisions are ustially made by in 
urban elite. Moreover, policy makeis illthe rest of, 
Asia have to deal with political instability, and tihe' 
kniow that riots occur illcities rathicr thm il 'i-al 
sectors. This fact partially explaills tlie heavy fbod 
subsidies for urban centers. 

Other Asiaii pa'ticipamts would have welcomed sig-
nificant evidence that farim mechanization illJapan 
(particularly small-scale and inedhtii-scale iiechani-
zatiOll) Ills iroduction. lliesttled ill inrteased gen-
eral th. ¢ felt that such aii outcolni would be required 
to Justif' full-scal MecIMilization ill tleii' c(umttt-ies 
even if' it is i0 IItnetcSS;ii'V ill,apati. where 87(,1 of' 
farm households are part-titie ftarlicts. A. U.S. rir-

ticipant pointed out that since mechanizatiot reorga-
iiizes tile relationshipj between land, labor, atid capi-
till, iticstiol wouldthe of' out)ut \'ei'slis teOt'gailiatioti 
become a policy matter. It was considered emicolurag-
itig that illJapan, where hut-lll',ers played a role il 
mechanization decisions, Machines f'or small :','llls 
could be developed, whereas illie U.S. miechianiza-
tioti tended to expand the fat'tii scale. 

Asian participants were also iterested in learning 
about the il actt of' ieclizaaotli oti land prOdIcW-
tivity in the.jaltese context. Il countries with a high 
man/land ratio-where laboi' is cheap but land is 

costly-it is essential that any kind of mechanization 
lead to greater land productivity. As yet, unfbrtu
nately, we have only conflicting and impressionistic 
data on the effectiveness of tractor mechanization in 
increasing latdiodIunctivity. 

SITUATION AND NEEDS IN OTHER ASIAN
 
COUNTRIES
 

Highlights of Presentations by Other Asian 
Participants 

Young Ku Shim (Korea) pointed out that the hig'; 
responsiveness of farming to changes in price rela
tionships mitust be 1a ken into consideration in plar,
ning mechanization. In le Korean context, it was a 
de(irease in number and quality of' farm workers and 
;an increase illfarm wages as well as the land factor 
that necessitated higher productivity andi hence tie 
list, 0!machlines. 

(onstraints to mechanization in Korea are climatic
conditions, the unevenldemandi for labor, land limi

tltiotis, low farni income, chatiging cropping pat
terns, underdeveloped inamiiuacturing technology, the 
small number of falrmers trained to operate ma
chines, and the iiniited availability of institutional 
loans. Among the forces available to overcome these 
constraints aie group farming, cheaper operating 
cost of maclimes, increased institutional loanls, devel
opillent of hupland faMrtiing imiaclies, land coiisoli
datioi, and a suplly of' good mlchines. The Korean 
experience shows that wheti teal wages aie increas
iag, there is a case for mijechlanizatioi. 

Le Xiumnei ((China) noted that despite the differ
etces illcouttries, social and economic systems, maly 
ipllotrtt conclusions about mecliaiizationl -'all be 
applied internationally. Illa large coulty,, hwcal vari
atiolis in climiiate, ::'oppitig practice, and tillage-eveti 
economic aind social setliigs-are lsuially so great 
that Itii iachini'ery must be developed 'to suit ie
giolial, lot tiatiotial, tiiechliatization platis. \\avs must 
be futnd to cafpit lize oti what is available locally, to 
develo) regional iniiati'es, antd to desig llinachinies 
Ihat suit each regioti's cotnditions. 
Illrice pi'oluctioni, the iced f'oi' timeliness of field 

operatioms is tsttoiig force For g'eateir Iiechaiiiza
tion. Grain di'eis lll Ise local eniergy resources are 
being developed, and etiergy ecollotlies lhrough 
inetliane ild hydr'oelectric p)wer sources are being 
sought. If developmient of industr'y occurt's sinuhilta
tieoutsl\ withIi release oft ile fi'iii laboIfi'ce labolr'by 
sav'inig eoIuiptiielit, the whole ecoillonlI benefits. 

Ahliad Malidzati Aob (Malaysia) comnented tiat 
double croppitng of t'ie imposes a st ringent timie 
schedule F'Y eIch O(l)er':tio. This )Yi'acti:e, illMalay
sia, has created a labor shortage that has played a 



significant role in mechanization. It is the farmers 
who have larger areas to be harvested and who are 
getting high yields per init of land who are most 
likely to he using mechanical harvesters, 

Cooperatives or other sources of machinery service 
play an importait role in contiolling the rates charged 
by commercial providers of farn machinery. In ad-
dition, alt hotlghi commercial sources may lbe ,he to 
provide adequlate service for the heaviest and geO-
graphically most accessible tisets, cooperatives or other 
organized sul)l)lementary services are often necessary 
to meet mechanization needs not met bly coiniiieicial 
firms. 

Rudolf S. Sinaga (Indonesia) commented oil the 
effects of" monetary. fiscal, and trade policies. W\;here 
mechanization depends on import and i teriatiollal 
trade policies, the welfare of farmers and farnm labor-
ers is prof(oundly affected Iby such nouagricultral 
issues as im)ort duies, interest rates, government 
subsidies, and foreign exchange rates, the last being 
an extraordinarily important variable. 

The case of tractor imports in Indonesia was cited 
as an example. Despite low real wages, tracto power 
was artificially priced at an evei lower level through 
fiscai (low iniport duty) and mionetary (credit avail-
ability at low interest) policies. Such a situation calls 
for abolition of' celea credit for tratcor uirchase or 
adjustment in the exchange rate to avoid ftirther de-
terioration in employment and income (listribiLtioii. 

Most countries with a large :'ural population will 
share the h ree ol ectives of' lie Imdonesian govern-
ment: better income (list rilitiol, higher productiv-
ity, and greater etphilloyifile . It is desirable and should 
Ibe possilble to niechanize agriculture in ways that si-

iltilaneously iieet all three goals. 
Changes ill Ieclianization always potentially redis-

tribute iincoiie aiil benefits. C hanges ill iistit litiois 
may Ibe ncessary to e0nsure Ichiiicial ('liaigc doesltlt 

not prolniote iequit y. 


M. AlxulJ.abbamr (BangladesL;) repored that illhis 
cotntrv increasing population pressure has resulted 
ill more of the demnad for draft power iin agricuLltre 
being met by the use of' cows. Yet tlme use of' hattle as 
draft animals appear's to decrease their reproductive
c.l)acity and hence. tthitiately, to decrease the stup)lly 
of aninal protein to the fation. For this ad oilier 
reasons, goern e t Inechliaizatioii policy may have 
a differeit meaning in Bangladesh than in someother conuntries.
 

othe Coutrip.ai,

Policies to encourage better use of animal draft 


power require attention to the hcalth of both cows,

bullocks, and/or buffloes. The tendency to 'iew atli-

mal hLsl)andry as oie field and agricuhltre as amlohier 

has separated iliportatnt clemnlets of tle iiiechatiza-

tion process in an arbitrary and improduictive wa'. 

Improvements in animal (li-aftl power will not occut-
overnight. Interim efforts to use tiractor pow\'er should 

include careful attention to (a) making sure the ma
chines imported are suited to Bangladesh field size 
and land conditions, (b) putting them in the hands of 
tile right people, and (c)ensuring that they are well
maintained andt operated properly. 

R. 1). (;hodake (Inldia) urged that a shar I) distinc
tion be made betweeii tile land-atigmenting and the 
lalbor-saving consequen ofiifmechlization. Few 
countries can alf'ord mechlanization simply to iii
prove income distributiol; ilechanization iiiust also 
result in higher total productivity from the land area 
a' ailable. 

Policy makers may inderestimate the gains thai can 
he made through inipro emcit of simple hand tools 
and traditional equipment. If i tool is being used by 
most farmers, even a small increase in its is-f'ilness 

ni mean a large gain for a: rictiltnre as a whole. 
Ilere also, appropriate tecbh,' gy and proper insti
tmional change imust be intro, I ced simltaniteously. 

Dcussion 
Discussions of the Asian presentations focused on 

the inconie-distribLtion and labor-displacement ef
fects of mechanization. Attention was focused partic
ularly on the maintenance of' imported farl ma
chinery (in order to prevent machines from lying idle 
due to the lack of parts) and on questions of institu
tional credit and draft power. 

Except in parts of' Korea and Malaysia, where labor 
:hortages sometimes give an econom ic advantage to 
mechanization, most Asian countries aire faced with a 
dilelina of', withoLit technology, no development; 
with technology, inequitable (listribuiioni. It was re
peatedly stressed that a combination of' a)propriate 
institutions and proper technology could make 
progress and changes in an economy. Some of tile 
Japaiiese p;articipaints olservations on tile l)roductiv
ity (luestion were as follows:
 

0 Gross labor pirolictivilv increases with Iietliaiii
zation. but nel labor prodtctivitv (income less in
put costs) does not Lisiall' iticrease very1 tliith. 

0Land productivitv in phvsical terls increases a 
little. 

aProducti\ilv is the reslt of changes illa complex 
of' itupits. 'veti tlhough tie cotribution of" ma
chines cnIIIIot "'Ci lie Jiipoiltied, it is generally 
agreed that if'no mechlizatioii wete Lised iii ja

productivity would drtop). M~etianizat ionopetiec o rlcloi'Lities for thle reorgahizatiot of 
agricttlture, which in Ilirti permitted greate" ields.

0	Separating tile contribution of mechaizionm from 
that of' other kinds of' technological itiptlts is ex
trelnelv diffti:ult. 

It was felt Ihat the eCsuihts of tIle jal)atese ex)eri
ence should lie viewed il light of' criteria that other 
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Asian countries must meet if"they are also to reorga-
nize resources to increase land productivity. 

EXTERNAL ASSISTANCE 

Bart Duff (IRRI) enipiiasized that three steps of 
technology transfer deserve emphasis: transfer of 
materials, transfer of*knowledge, and transfe:7 of ca-
pacity. Any of' these changes may occu r tlirough 1nn1-
tinationals, national agencies, private firms, and in-
ternational agencies. 

A country's mechainization ma' depend more oin 
local capacity for inventiol thanl i external f'orces. 
But mechanization also requires coimmutnicat ion 
among engineers and scientists who are intformed 
ab}out the local agricuItural situation, resources, atid 
pIractices. 

Li'jle planning has been done to upgrale and ra-
tionalize research oiinmechani/tioln strategy. 'le re-
stilt has been an iad hoc approacll, lie(e direction off 
which is dteirmined largely by the political co nsider-
ations of h)cal vested interest gioli ps ai(l the avail-
ability of (101101' funding. Neither, unftortunately, re-
flects a sound and halainic,d understatiditig off the 
econonlic and technological needs of siall Fit'iiers. 

To iniprove tle i'etui'ls on exlternal assistaiice ll-( )-
grains, policies should hive the fo) winlg goals: 

I.hen in lt inational Ii '!irin are involved, to en-
courage such fi'iiis to give pref'erence to veii-
tures that pi oiote developinenit of*designs tai-
bored to local market needs 

2. 	I'o make loig-erii ef|orts to upgrade thlie engi-
ieeriig curricula of' local llniversities 

3. 	 'I'o make a comn prehensive long-term inechiani-
zation stra:ileg' a iprecondiimi before 'i'tldilig 
agencies and instilutions gratil filalicial credits 

4. '1) insure I)cttel coinin tinicaltioil .11id wid(e dis-
tribution of' technical infoi'iatioin (f'r exaimple, 
better descriptions of*existing designs to l)e'tilit 
miore olbjective assessments of tile designs, poleni-
tial apl)licatiois in other regions and countries) 

Mechaiiizat ion cound1 he facilitated by: 
1. Mobilizatioi of local industry, which might i'e-

quire innovative thinking 
2. Exchiaiige of staf Ibetween instittitions 
3. 	Suppori for tie developnenti ofinitegrated strat-

egy (to etnsui'e appiropriate plaiining wien i! is 
iimportaiit to look as f it' as 1M yea ., aheaid) 

4. 	 Upigrading c'1giicers' traitiing and providing ill-
centives f0r 1)both eiigiieers aiid ecolionasts to 
cotncenitlrate oin a.'.dr thin kiiig iistead of xpos 
thinking 

5. 	Better plantning for efficient use of' resources 
provided )y finding agencies 

6. Better communication between technical special
ists and economists. 

WORK PLANNED AND UNDERWAY 
Participants noted a number of ongoing or future 

studies oi mechanization: 
Bart Duff', in addition to studying hardware devel

opirient at IRRI, is undertaking four studies on the 
social and economic censequences of' mechanization 
in java, South Suhvwesi, 'Tlhailand, and lie lhilip
pines. Eight villages at each of' these fn)tir sites are 
stratified by !evl of mechanization and degree of' wa
tei cotrl . 'The first year's data collection has been 
completed. 

Tadasliiei iena, over tlie past f'our years, has been 
working wi'h a machinery research group onl a study 
of joint-use structrtties in three ~aniing systems. l'he 
next )liblication on this stud' was scheduled for issune 
in the fill of' 1980. 'Tenma is also doing research on 
farmer investment in machinery and on agricultural 
cooperative machine,'y centers. 'T'he lat:er study is 
particularly concerned with how centers should lbe 
established at the village level. 

R. 	 1). Godhake is sttidy ilig constraints oil Ilie trans
er of*technology Froit inte'iiational reseairch centers. 

Otie po'tion of his researchl focuses ol nechaiiizatioil 
and uses aciVily analysi. nmdels. A three- or f(ti'-veai 
study is envisioned. h'le objective is to design mecli
anization that will tailize local materials and re
sources, maintain producltivity, and distrilnute gains 
equitably. 

M. Abdi] Jabbar is iiidertaking otie study otl the 
livestock (:onpoieint of' Bangladesh agriculture and 
anithlier ol the iiipacit of' power' tillers, and lie is look
ing ahead to work oii thresher tise and dryiig tech
iology. His colleagues are working oil ii'iigatioii. 

Osaiiu Kitani is concerned with energy pr'iol)feii s 
and their probable major ef'lct oti l mechanizatoii. 
(This topic requires cooperation Iletweeii c nginee's 
atl ecoioniisis, for boti coiiceptual and nietliod
ological contributiotis.) Solari and bioniass energy 
sourl'ces in crop drying are also being studied. 

Satoru Nanibu is studying tlie costs and benefits of 
v'ersatilitv in hay niaking as comiipiared with silage 
making. 

Hirovuki Nishimura is uiidertakiig a p'oposal at 
the Center f'Or Iitegrated Rural l)evelopiment f'r 
Asia aiid the I)acific (CIRI)AIP Bangladesh) oii the 
Rilral-.urlbal balance ili incoie and equity and on 
decreasing heavy work. 

A lniad Mahdzai A\'ol) is stiudyiig costs o'mantial 
x'eisus coitract grain li..rvestiltg (collparisoll of' costs 

in process). Hc is also anialyzing the ways iin which 
leisuire time gained b), mechanization is used; one of' 
the variables lie is considering is "quality of' rural lif'e." 
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Ayob also proposes to compare the efficiency of small 
and large combines as well as the effectiveness of gov-
ernment programs. 

Zyuro Kudo hopes to study life expectancy of ma-
chines. 

FUTURE PERSPECTIVES 

A number of important issues-mentioned in the
introduction to this rel)ort-came up frequentlv
enough in the fiscussiots to signal the need to give
them particular attention in further agricuLtural
mechanization efforts in Asia. 

Dib9".-Ing Local Conditions 

The possibilities for mechanization, were seen to 
vary widely, reflecting variation in local conditions. 
Level and extent of mechanization depend on cli-
mate, water availability, cropping patter, . tillage,
farm funding, labor supply, ani other econolic anii
social conditions of' ind1ividual localities, as well as tie 
technology used or likely to be usedl in each localit. 

Local inventiveness and ingenuity are decisive, ainc
practical farminig exleriences are a poielit source of 
knowledge for mechanization. Indigenous responses 
are found, for example, illthe boat tractors of China,
deep water planting in Baigladesh, and tle engine-
powered propeller piunis widely used illThailandand Vietnam. 

Energy Saving 
Agi'icultlre is an energy conversion process. But

since modern agriculture requires large amtounts of' 
artificial-energy inlput, energy becomes a liajor con-
straint to mechaization. The higher the cost and tile 
smaller tile sul)l ofenergy, the more attention must
he given to its ecollonhical use. 
The following were considered possible ilieasures 

for redtucing le)endtence oii costly imported energy:
usitig local energy soiurces for dry'iig; ipr'ing c-


usinglocalellegysorcesfor d',tiv ation syste m s ( that is , t illimuni tillage ): u sing sinall 
tractors instead of larger olies; finding wa's to reduce 
waste ofelle-gy (for example, adjusting culgilies iiore 

carefully); niaking greater use of';mimla power,solar 

enlergy,wvird geothermall, 
 mevhra n bi)-

oiass, and hI'droelectric. On tile other hid, ole 

canlolt overlook a situation like ihat illBangladesh,

where there is aln absolute shortage of power on siliall
fartils and thus no ftiurliher econonizing is possible. 


Livestock Mechanization 

Mecian ization through tie livestock sector, tie-

glected illthe past, dleserves morc studly. 

The discussions focused on whether animal draft 
power raises its own special problems of machinery
design and whether meat and milk prolucts compete
directly with the use of animals for draft power. II
what circumnsllances shoulid ani inals bC used primarily 
fOr draft power- Prinarily or solely as a source of 
food? For both purposes?
Even tie soil texture and timing of rainfall affect 

the choice of source of draft power for tillage (lor
example, animal or power machinery). 1There are
wide intercountry andt interregional differences. 
Adapting machines to the kinm of draft power avail. 
able could effect substantial economies. 

Health of livestock, which are still a major source 
of' power illcoutntries like Bangladesh, is a serious 
concern. Where cows are used iiicrc asiigly and theirhealth gradually deteriorates, one c;al iIifr less avail
ability of' actual anicd effective dra ft power than tile 
inmber of animals illuse would siggest. Neglect of' 

the livestock sector gives advocates of' high technlology 
an opportunity to conisider t ract'n's and1(1 tillers as suit
able substitutes for bulhlocks. 
Some stu(dies indicd('ate that po)w'er killers are more 

s ri tra(torsbhau to tanvitable cnlidtions in Asia. 
(t 'ii arisots withIl Ilocks have beei la(le less of
ten, but they suggest that tillers (a) have a less positive
effect on land producivity tl:;ti ) bullocks, (b)cause 
net labor displacement, and (c) bcnelit tile wealthier 
farmuers. A question was raised as to whet her the gov
ernnent program o mechanization ilBangladesh isactually based o a ifull and cleair iiOdlerst aning of

the nature of tie power problem there. Since tlie

draft-power shortage conitributes directly to the growth

of tineiployient, solving tile food pi'ocl lot iOl p'ol)
leii will involve solving tie power prolieiii. II colin
tries like Bangladesh 
 it may be !esirablc to look for
 
w;lys of restoring tle cow to 
 iilk-poducirg slat us
 
anC to iiake ef'f'owls 
 to im ove lhe hethh both of'
 
cows a towve'y ef aliials. hie latte' night be ac
conilplisied I' developing hletter I)houghs a id 
 I' es
tablisiing p'ograns ti ileitit'v goocl-qualit, dra t

and milk b'eedls andc 
 to ilitiate bIreeding practices for
 
both types of' alniiial t hat iay resuhi il higher powe'


ilk auisul.ae c that thle e (of'f a
 
id niilkal output. Recognitio'nt o f ' t;H t i l h hecalth r 


draft' aniIial is i aIshieclof'IiieChai;t ili eiliergedt

out of the discrin ios. 'dife health of 
a draft aiuial is

real, ill principle, no clit'eiit 
froi the quality of
 
motor tul -up,repair,and Ilatitelanice of' a tI'(actori.

Moreover,tile costs of neglectilng each are similar.
 

Economic and Social Implications 

Fari niechianization is a complicated process. Itis 
not a nerely technical process; econlortic and socialfactors play a vital role. And despite wide rliffe'eces 
illecotlotiic and social systellis and agrictlture tVpes
amonlg tile countries repr'eseitccl ;ittile seiliiliar, Ipar
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ticipants found themselves stressing similar points 
and drawing similar conclusions. 

A consensus emerged that in the future, to pro-
mote farm mechanization it will be necessary for 
agronomists, engineers, economists, sociologists, and 
even anthropologists to share infOrination and ideas. 

Mechanization always potentially redisiributes in-
come and benefits; this in:onle-distril)tion effect is 
its most important socioeconomic aspect. Japan pre-
sented a unique case. Mechanization acitualiv led to 
more equitable (list ribution of rural incomes. B' re-
leasing farnI labor, inechla IIizat ioll contributed to the 
developmlent of secondary industry. By 1977 Japa-
nese farmers' inconie .'!Inil seCondarv indlistiy had 
reached tile same level Is their agricultulw iiIColeC. 
Small farmers ol,ained 8t)' of their income froul 
nonfirin business and only 2() / from trniiii; large
f'ar'mers obltaiiled only 1 (IV o, 'heir iinconme fronl 11(1farmers obainedany I()( fti heir ncoms BtileoSince

fialIllbLIines dcirf' .-,is.Butthead 9(/(fron 
standard of living throughouttile village was more or 
less e(lualized. 

Quite the opposite effect was noted in so; ie other 
Asianl countrlies, pairtictlailv lBanglatdesh, Iid id, : i~d~ariCL~;II1V 

Indonesia. The rural landless (t0 not even qualify [r 


Asia contris, ~nglde~, Idia,:l([ 

Illeilaii zati~nSbenfit,alol ile5( cml ~ .inechanizatlionl's benefits, and the social systems ill 

these cottries are such that ee the landed rural 
poor can rarely conle togetheric)to F0'r1 c<opelatives. 
In the poorest couIetlies, capitalist farllmilg may bring 
some additional output, utlI i al cr'e uneln-

plo\'lient and illC eiiequal ity. Evell ill Chilla, 
mechanization has tile potential Ie cause inequitable 
distribUtiOln of benefits alllOng regiols. 

Ill those parts of Korea and Malaysia where labor 
shortage is a problem, timeliness beconles more cr11-
cial andIlloclilalizalion beuollles ilecessal-r. 

Seminar participants stressed repeatedlyv that suit-
able institutions ale essential to elsure Ihiat technical 
change does not prollol inlequiitv. At tile same time, 
it was argued that llechdi,.nizaiionl to improve income 
disribUtioll will 1101 gel high prior'ity Iilless such 
mechanizatioIn also results in higher totall pjro(!ii:tivitv 
front land area availalle. 

Mechanlization. it was agreed, is a means io aln ndl 
and not all eld ill ils,.lf' oIe has to be clear about 
whal tile end really is. Agricultural policy in Illost 
Asiall countries sIares [ill-ee national objectives: 

I. ilcrease agiicilttvi;i outunties 
2. 	 'FO create tihll1jlyVnlell (111u0111 e eiiies 

Toc. reduce i' al l)o\elt all irolllote e(luiity ill 

I ;s diesirable to leci/e agricuiltutire ill ways that 
ieet all Iilree goals at once, and it is essential to 11\Nto 

avoid t strategy, that adver'sely affects ill\- oiv , of, 
tihen. file foregoing poilli was made with tile r'ecog-
litioll that ill S IIl cases developillelli involves ad-

JUstleIlts, progress iIIVVes disetC(lliblil, and 

changes introduced with the long-ternl goal of higher 
income and greater productivity will often inavoida
blv strain income distribution. 

Some government credit policies uiwisely make 
capital artificially cheaper than labor. A need was ex
pressed f r more intensive study of he relations be
tween stages of1 economic and social change, the de
velopluient of rurai institutions, ;lld ile process of 
mechaniza'ion. 

hlhe costs and consequences of meclanization are 
still not clear. Methods of evaltating costs and bene
fits of particular kinds of mechanization are not uni
formly agreed upon; he.,cc research results are hard 
to compare. 

Labor Displacement 
any form of mechanization assists or replaceshand labor, in agricuhn ire, it inevitably displaces some 

portion of' in g lir it iet l di S m 
ortionl of the rural laiorted rte.the resulting dlislo

cat io max be ;alleviated ill part i local diversification 
of tile ecoilonily. NI eclilizat lollproceeded in the facef, labo<r shorta.ges in .lapan, Ko>re:i, ,and Malaysia, but 
oabor shortage i elsewhorean ia, sutcautloll should be exercisedl elsewhere to Illak,, sure 
that displaced laborers have altierna~tivc elllphl)yll,:nIlt. 

Mechanization Types and Strategies 

l)pe and extent of ilechaolization is determined 
by factors such ais irrigation, cropping pattern, type 
of soil, nian-land ratio, working anilials, aind rainfall 
pattern. This variety of leterminants underscores tile 
importance of a selective approach in terms of farm 
operations aicI areas. 

Mechanizatiol o irrigation and drainage receives 
highest priority, since most oler mechanization call 
flow froi availability of water. Moreover, tile value 
and scale of, farmillachinev at tile ilicro-level is de
ternllifled inosIN by tile extent Ifirrigation. However, 
there was disagreelelt among tile participlants. 
Whereas a paper by one.Japialiese participant argued 
that irrigation and draiiage hadit oldl, ailmarginal ef
fect ill promoting mchanlizalion, other papers re
ported thilat irrigation has beenl a trllell(Iols force ill 
stimulating mechanization. 

One report indicated that illechallizaioll of tile 
threshing phase (quick thireshinlg, fIr exalple) cotld 
save Ill) to two-thirds of total yield, and another idell
tilied the harvestinlg Illachilles al tile mo1st iai)or dis

i e it t ,placing. 

'()II Si.tudv slows that there is a complte lineIar '-Iticti ion r'la
til:slip btut wciiflme 1111111Ierht r pc el'tlgagcd inaglittiIt~ hllad 
Ir lolrtdensily per Iieciltm: ()li the ave:age, it took ahouti Y 1I1.11((1
to replace flfle gri(tIuImlr worker Iy agricuthural tiachinery vert" 

lile past 201 years inj alman. 
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Need for International and Interdisciplinary since it must take economic and social f'actors into
Exchange of Information consideration and suit local instead of national or re
gional needs. 

Broader exchange of technical in!formation on the 
design and application of machines is necessary. It is 
no longer feasible to centralize either research ov in-
ventiveness. 

Although the issue of communication was oversha-
dowed during the discussion by the questions of pro-
cluctivity and of other social and economic imlplica-
tions of mechanization, it was agreed by economists, 
engineers, and other technical specialists that future 
work on technological iml)roenments will have to be 
better coordinated. 

Farm mechanization is too broad a subject for its 
costs and benelits to be sharply defined, particularly 

Participants from other Asian countries ftund the 
Japanese experience with farm mechanization rele
vant to their situations despite diflferences in econ
omy and st ructulrC of agriculture. It was equally clear 
that local conditions-climafic, crop, soil, economic, 
social, and institutional-place each region in a unique 
po:;ition in devising a sound inechaniz,ttion strategy. 

Participanis noted tle value of the senminar in 
maintaining linkages among themselves and with oth
ers. They also noted that on issues of flarni mechani
zation there are inut ual benelits to both ldeveloped 
and developing countries. Each had useful lessons 
and insights to offer in the process of mutual ex
change. 

10 



APPENDIX 1
 

Papers Kubo,Yoshiharu. Impact of Farm Mechanization on Farm Or
ganization: A Case Study f 'TypicalField-Crops Producing

Ayob, Ahniad Mahdzan. Mechanization fSmall Farms in Aa- Area in Eastern Hokkaido. 
laysia: Recent Development anl FutureNeeds. Kudo, Zyuro. Operating Cost of Rice-Harvesting Patterns in 

Duff, Bairt. Providing External Assistance in the Mechanization Saga Central Plain A rea. 
of Small Farms. Kuroyanagi, Toshio. Economic EJffects of Government Invest

(;hodake, R. D. Status and Needs of Farm Alechanization in menrt in Farm AIechanization-A Japanese Experience. 
Le, Xiumnei. The Priority and Sequence of Agricultural Alecha-India. 

nization in China. 
Jabbar, M.Abdul.. Need/or Mechanizing Tillage Operatio in Nishiiura, Hi-iroyuki. The Farm Machinery and Farm Alecha-

Bangladesh. nization-ln Reference to Rice Production in Post WarJapan. 
Kitani, Osaint. Mechanization ra]Small Scale Farming in.ja- Tsuchiya, Keizo. The Development of Farm Mechanization in 

pan. Japanafer the Second World War. 

APPENDIX 2 

Seminar Participants 

Keiko Atsunii Bryant E. Kearl Sakujiro Momono 
Research Associate Vice Chancellor for Academic Affairs Faculty of Agriculhure 
japan Center for International Exchange 
9-17, Ninanii-Azabu 4 c:honc 

University of Wisconsin 
Bascom Ilall-t500 Lincoln )rive 

Hokkaido University 
Kita 8-jo, Nishi 5, Kitaku 

NIin~.to-ko. tokyo, Jaan M;.:.. soin, Wisconsin 5. ,706 Sapporo 030, Japan 

Aliiad Malidzan Ayoh Osamu K'iani Nfasaru Nforislinta 
Fculty of Resotircc Economicsand Professor of Agricultural Engineering Iokkad Uniersity 

Agrimsiess University of Tokyo Kita 8-jo, Nishi 5 Kitaku 
Universiti l'ertanian Malaysia 
Serdang, Selangor, Malaysia 

Bunkyo-ku 
Tokyo, jalmn Sapliro 060, Japan 

Bart Did[ Yosliiarti Kuho Satm'u Nainbl 
Assiaite A Olihiro University of Agriculture and Faculty of Agriculture 
Associate Agricoltral Ecronistm 
Agricuh l Engiieering Department 

Veterinary Medici ne 
1 lada-cho 

I lokkaido University 
Kita 8-jo, Nishi 5, Kitaku 

.0. Box 933 Obihiro-shi, I lokkaido, Jpait Sapporo 060, japan 

Manila, l4hilippiiies. 

Zyuro Ku(o liroyti'i Nishimura 
R.1). (;,hodiki 

Ecoinmisl 

Faculty of Agricuuire
Kagoshima University 
1-21-2,, Korinioto 

Faculty of Agriculture 
K)'oto Uiversity
Yoshidia I loll-clio 

[CRISAT Center 
ICRISAT, P~atandhcrt 1).(). 

Kagoshna-shi 8)])S
"ay-kt 

- ynKy •ja 

AdliraI radesh 502324 , India 

Toshio Kuioyanagi Niakigo Noda 
Facilty of Agrlct tiirc 
Slokkbiulo University 

Prograi 
Pam 

Officer 
(einter Iternaional Excag 

Dean, F:cthiliy of Agrictiltire
University of "ok'o 

Kita 8-jo, Nishi 5 Kitaku 
Sapporo (10, .alai 

9.17, Centrfz ltcrtti 
9-17,N inatii-Azalt,l-cl 

c 
ie 

Bunkyo-kti Ninato-ku, Tokyo,Japan 

Tokyo. Japal 

Le Xiuiitei 
Engiinecr Seiji Sakiuira 

M. Ahdul Jalhar Chinese Academy of Agrit tilttiral Faculy of Agriclttuire 
Department of Agricultural Economics Mechanization Sciences I lokkiido Uttiversity 
Bangladesh Agricultural University No. I Beisham, I)eslienginen, Wai Kita 8-jo, Nishi 5. Kitaku 
MNly'ensiogh, Bangladesh Be;chiitg, China Sappioro (60,.japait 

11 



Young-ku Shim 
Chairman 
Department of Agricultural Economics 
College of Agriculture 
Seoul National University 
Suweon, Seoul, Korea 

Rudolf S. Sinaga 
I)irector 
Rural D'namics Project 
Agroecoomic Su rvey 
.1I. A. Yan' 70, P.O. Box 201 
Bogor, Indonesia 

Tadash; Tenima 
Obih iro University of Agriculture and 

Veterinary Medicine 
Inada-cho 
Obihiro-shi, ilokkaido, Japan 

Keizo Tsuchiya 
Faculty of Agriculture 
Kyush u University 
6-10-1 Ilakozaki, I ligashi-ku 
Fu kuoka -shi,.Japan 

Thomas Walker 
A/D/C Associate 
ICRISAT Center 
ICRISAF Patancheru 1P.O. 
Andhra Pradesh 502324, India 

A. M. Weisblat 
Director 
Research anTd raining Network 
Agricultural )evelopment Cot,,icil 
1290 Avenue of the Americas 
New York, New York 10104 

Tadashi Yamamoto 
Director 
Japan Center for International Exchange 
9-17, Minami-Azabu 4-chome 
Ninato-ku, Tokyo, Japan 

Sumie Yamasato 
Librarian 
I lokkaido Univ'ersity 
Kita 8-jo, Nishi 5 IVit:iku 
Sapporo (Hi0, Japan 

This is one of a series of RTN Workshop I/port., Seminar Rporlts, and ,lpriptls 
issued by The AgriculturalD)evelopment Council, ht1c. 

12 


