
THE CONSEQUEPCES

OF S ALL FARM
 
ECOUi-URAL
 

L2IPLRODUCTv OE M) flM[(SPEEC
 

REPORT OFA JOINT ADC-IRRI
 
WORKSHOP
 
14-18 September 1981 

iRICE , 

1960 

AGRICULTURAL ENGINEERING DEPARTMENT 
The International Rice Research Institute 
Los Banios, Philippines 

USAID/IRRI Contract No. ta-C 1466 



[NTRODUCTF ON
 

The [nited States Agencv for Internat ion,,l Development is
funding a resea 
rch prnject entitled "'The Consequences of Small
Farm Mechanization on 
 'roduc'tion, om'nms and Rural Emplovment

in Selectel Cunitries of Asia" (Al1)/ta-c-1466). 
 The project hastwo component-s: olie is aidiiinistered by\' the Agricultural Doveiopment

Council (A/D/) 
 ;ind ihs supported a series of case studi .eson issuesrelated to t'l,;linvi-Lion" the second is conducted by lhe International
Rice Research institLute (tRRT) in co]laboration with national
 
.,searchers 
 in Ind esi;i and Tia.iland. 

A research planning workshiop was lield at IRPI, Los Baios, on31 Octobe, and 1 November, 1977, to consider the initial proposal and
develop the researci design a nd methodology. in addition, 
the workshop
participants considered countries to 
be included in the study, possible
survey si tes wi tlhi n couintr i es, sampling, survey techniques, alternativemodeling formats and lthe nature of the comp]imentarv case studies that
would contribute to overall 
 pro ject objectives. The research design

evolved was ilcoi-luor;Led into tie 
revised p!nject proposal.
 

A sec ondi worksi op was held at I RP1 froi 11-13 September, 1978,to discuss and develop the specific reseorch methods and design for
the field component of the project. 'Tlie 
 malijor objectives were to
review and fina Iize the research designs for 
 field surveys and record­keep ng''. nivit i co, to review and rofine the fiel.d 
 survey and record­
keeping datL i nstlrmenlts, to 
rev:iew and propose strategi-es for
implemental ion of field reseaircli act:ivities and to identify andincorporate tiosi technical studices to be associated with the field
 surveys. During be course of the workshop a minimum set of hypotheses
 
to be tested at each si te was spec ificd. 

A th[lrd works hop was lcld at TRITIl from 1-4 October, 1979. With
data colectrion well underwnv the 
particilpants concentrated on thefol1owing issiies. Firs t, the stai s of, and necessary modifications to,
the data coIlec:tion instriumen ts were rev:iewed. Second, progress with
developmeint and imp lenelnt-ition of an efficient data assembly and managementsystem was c)ns1idered. Thiiird, nroceilcii-cs for data analysis were defined.

Special attent ion was given to simpile, field-bnised, anal ytical meLhods 
as well as more sopliistia:ntold comiuterized approaches. Finally some
in tial irepirts 
 from lile A/D/C fiunded stiudics wre presented. 

A foi wFourtl- p, .;isI . lie ld At I RRI from 14-18 September 1981. Thiswas jointiv sponsored b\ A/l)/(C and [tM I. Tli objectives of the workshop
were' to presen t repoir ts on Llhe AlilC7 funded projects, to present
initial ainaI,:ss from the flPl ntv iida;tl 

some 
to -V.i-ew and ronsoli] ate plans

for the f-in"! ''' r "-F i e tii' . 

The p ri e'e iil:s (if L ,.,orki:shop iil re sunmarized in tLis rieport,which is ,et on as a ser-ies ov abstracts of [lie papers presented and 
summarles r (I '1iiOWoi. 



Whein 1Lv (WIiP)l'j 10 ,MlUptits io thi is report it is necessarv to 
keep in mind Lit two or-ij'inal] o)hjectivs of the study. The first was 
to pi'oviuti .A t ! ttindorstan!i ny or, the Pffects of MIechiniZ;atio onl 
smll]. farmet;. kplis,is was to he Ovenl to det emlilini nt tput, income 
il(nd emp] y)'p'ritl t-s Small sc alp,u'qiipmlent. 1h e )u IndohjecLiveKefn of 
was 	 to encouirag mire :ipplid r ,senri-h nte Li eL cts ofa frm miechantzation 
and inprove lte c',:_i Lv of Asiin, st1, int'i -Int and si utions to uihdertake 
suht'i rescacit. 

CONFERENCE PROCEEDINGS 

I. 	 The contribtdtiorl of mechanization to development in Asian rice 
producing economies 

Mechanization of Rice Production in Developing Asian Countries: 
Perspective, Evidence and issues 

lerdt--W.R. 

A qenemiPar( seqdcec Of 'WozUiwatio)f of the Asian

Hoe prodhzt;2on qio'<, 
 i s ,hrlod, bhaod on eoperien-C.
 
in JaPan, Taiwani and1 Kope, Wthn 7978? had
~ioii he
rea'hedU r l71 ffiellz- ltpc' , / , ei i -, 0 < ?'On C lid
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!/Affiliations of autLhors shownare-ic in the list of participants
 
at the end of this report.
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Meclllization IPoli,,v and the National Agricu ltural 
Nw'hlanizaltiion Counc i I - Phi l i op ines 

R. H. Lantin 

.. .../ ' " / '7 w, s 1v1 d/-;cnrs:, . o O lff
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B. Lockwood 
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and the Zoso. of 7obs< and earni' for' th3 ,irral ZdedZpev 
comwadi t"~ Thip prtl' of thec 2,'' m eto c'a"nn -1,*7, ' trca.ctor =4 l',,? i P'P, ' '/'r< i /oi, orvJ',:cotUion of at(tach­
meto:, "M hi101' '0) 0ni')'' J i)2i wo and2) o!IFann andlc 
contrt A20 1.x/ i atn f~w TO(iunZ /W' shohn 0 claZ
the' 2kCoft gip x h in WI"/0 'i' - U PCl~ 2')) lCCO suppliedc

heved.an, = , Munupro77 Io- 'avi to a reaQ' mark~ I of' 

Summary of Reactions and Discussion 

H. P. Binswanger 

Tie papers confirm that mechanization is a complex issueparticularly7 when one is dealing with a range of different physicalenvironments aid economic circumnstances. However there are some
important regularities:
 

Firstil', where there is 
 a high population density it is hardt~o find convincin g evidenIce that mechan iza tion causes gains in
cropping intensity.
 

Secondl,the research issues 
 have remained largely the same overthe past ten yeairs despite the fact that much work has been carriedout , and a la rge amnoun t oif in forrmat ion is available.
 

Third ly, the methodologi cal issue as 
 to whether mechanizationis a cauy'e or an effect or iens ity gains is not vet solyed. Further­mor e it cannot he ;r
solved using ross*-sec tiunal data hutit requires recalldata related to the complete period of r-nirzat ion.
 

Fourr thlv , whiene ver realI demand 
 For msachijnes has exi sted clueeither Lo an opon lanrd f rontier or rapid Lx r is inrg war'es private industryis qiuit e c-ipa bl of re spondmi ng sn:tisFactoril\'. An example in Thailandwhere ancic xreasedt mechiratirtIon diemsand1 ari:1strg oult of expansion ofcult iva t c arp in and
Le nor th inoierthieast plus inrceases in i rrigat edarea in thp cunt cal pla ins has been set isf fed under a free trade regimewhii ch Wi7 Wnwed a competiivkVi Wretr\' to re'spond v igereusi v 

Eric Li. )( in paper iWt ribhos a s itua Liun wnere initerverntion bypolicy makrr 
 how been Wys hippy. Desp ite tire 
fact of tenant evictions
throrghont UPe so-centin's arid depu th.ie doubrits about tire makers oftractors- rhos 0.ii t Ok(In , thei~ournme policiets Mtill conrtlinue. 

o (lo thcit PI Ftriq in the Pi I ijtp inew,- d osc'ri bed Aw Ian tinare moe IO(Ot 5 i I i inr er i iio Ni ino i onal arnd crig i'rp rig polIicybone f ixch tIo al mecrionotr (1 fbunilitF " \' 
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The Total Factor Productivity Growth of the Three-Digit
 
hnufacturing Industries in Thailand 

P. Wiboonchutikula
 

70, ;'P1hpa a uIni/~ u ( //I,, .Jq'!/al fOyPd 7ro1, ' / i t., t 'I J I, ;7,7/ tl t-Ifh ;o ;. i uj '!ic 
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p/. 'i.I,/, 7n'.: Ilhc hr P 

'i I;, in 'mn 'i7 If;V­
i. on flu' fJtt'7i 
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 i' 	 , ''7, I I / I,) ­(I/10 7 

irj'o"/ ""I71 ' ' '8 , / 7'r'7l , ' ,.,,; '777, i..7'," 'U, . I tn. ,'',, r~
!h," ,/ 
 / 	f;',f 'I.r I. ; "'1, / 11 ,, 7.,, ,1'?/ . 7 	 o f' 

I'w i t ' u ,'fOl(' /3 u.l "'o '/o' "nn'n01UP'k'0jo n~ 

A 	General Equilibrium Analysis of the Effects of 
Rice Farm Mechanization in the Philippines 

C. S. Ahammed and R. W. Herdt
 

1 o 1,'A mat,, " (1; 1 1 t7 77, 1<'oh o 1.-,( 'u' 7 I- tI i ft
ral ti'on ., in unod fn ,ompf,"7 , (:'1r flPM,'n7., h,, (7'1*ni/P7"b7./lO11 I,
(Ind , w 'o, / i / / zi.; Z- 0f, It-, -rv),c'(iw'7), (; dit /oa t (c
USifla ( / a.0"1 00.U ' J II t '.' ,r nQ"'"1 On/ :7I1(.' . , 7 P, ,oU '17o A (.'! / 0 
7(7(7/ 't7!/,1 .7,,'7 , ',''0 -?27177'./.,'V,' 7 /zzl'177/vf,t 77t;: : u/' 7z07?t.",.'"tk'to. 

' ' .' 	 '' P. '."I , .(1''.,' l o77 7 d 
tI?"'i 1 '., ,, ,",. ',! 
 ,, z,/ .',,, ,,7.
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Technology Change in the Philippine
 
Agricultural Machinery Industry
 

K. W. Mikkelsen and N. N. Langam 

J'',? iminan1 ana/:~~ 1?1,, beoon don on a sumjey,samle of ,47 IVi ili: v" agni}i,t.iral m achiner,1z mann­
faturern; to in entixt, the na ure of rodut changes

made ,(r( to(tor;nin, the' hano nio
jie to O of" nnovaative 
firms. A wi.d 'arioty (,J,an!j. hiaco boen instituted 
nhowinn Con. 1(10 rol)/: 'r (bi,/ hff,?rrn .ti ;ion and adapt­
atlonl to 7W,? (f ,:i/. 
 0(t b ;on. ,onora! measm ures 
o]" dIi r - '' ail indi vro / to'?lol-iac, / ,:lo# y ol (wlov',1.i I re
 
Jootid I,,/.,)('te 
 /br/(1 to with thr nienhied r, oJ" produet cjthaites 

Energy Use in Alternative Rice Production Systems
in Nueva Ecija, Central Luzon, Philippines 

D. Boughton 

Tis studyj incrnt.i jaten the signifioanae of rising

fossil oner!7y pri.,on for he deiopine,s. of rice produc­
tion tehogh y, l,,apti(uial?.1 in the(- firld 
 of meehaniza­
tion. The use and I.ii:j o,'rdhwof 'ro umon ('mployed
on rainJo', 7I n nr'..YTe(1 u Iho /'10 1/ lp7 n are!W 'w7p in 

alT(?U1.dV in (ule n/ hi0/.7. an jlnanoifF/ /,tannn. T1rtii ii: cr 
use on -117,1? '/ ' u q#111 izoo Iall 0 I 7,/7 on i0'ntp/ iP {


acoowi / '011~ a /q,-n r/ia?(0
./7 r oJ' J.Ons i (??lOY' Il ?/rr
(rd oaolt expojn, t W' n oxpo'/ 1")'r' moo n ra e/

F qnl ,'0"in 
of pro,l wIion tli, p 7 P

plio(c' of / Ab!-uni,uts attnnio,111 t ox; 0/. tr 
n I , "'ion I. o/' o nt . urns 

01),,( v, i blr/ 'or : /,1'? ii,','/.ill' )n in"', '/ ,'1) 16% 
0 qPrO 'p NPQ-1 / 'iO1111/1:,. In -,z " i :of Pin'ing input 

a'(r o ll0ii'1)7, n I''17 7 07/ mi / fa tiou s 
S.,c, ?'(,71. /h:f,, 'h zili ' I',,/i, I./ ' :,l .'h'/ii' 0hi7'roo a: ,071 .5Z7", / ! nol, i i'o7; of . 27''' .I m l'rianq 

i.1 ]/ , 1/lo, fin,-,.?ikl fhi-7?j)7' 1(/ In ' i 7 ' o 'i F 
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Sunmmary of Reactions and Discussion 

A Lingard 

Wiboonchiutik.,la's 

to measure 

paper reported an ambitious study attempting
toLal factor productivitv
industry 

growth for the agiricultural maclineryio Thi'. .1and between 1963-76. The assumptions involved inusing So low's model when applied
base 

to a somewhat inadeqtiate Thai data,ere thotg lt to invalidate thi results atliou hi other discussantsfelt: that such studips were necissni'\,y. (onfuision was expressedreported productivirv girowt h of --1.'36' 
at a
 

contradict a fa of 
in table 2 wlhich appeared to
riur +5.337 in table 1. Pitoou replied that thesamp e d ifferences accoun.iiited for d irffr nt res ults. 

Ahnmmed's paper described an input-output
backward and fora,rd 

model tracing thel inkages of agricultural mechariiza t ion. 'ThIirteenalternate rico systems were evaluated in terms theirof overall.resource use 'h;inge in response to a 1 2' ssum d increase in ricedemand wh:ichi must be met from one of the sv. tems . Substitution
 
between s'ystems ln nt porniLled,
sticAl] I tLhe land resourceI uiiicnOlst-rA ed somewhat unreal­and q'.stions w(re raisedzero quasi ,'lst cit 

as to the non­, "F s\'temrc not usin some iputs (e.g. threshers).The need Iir utlheru runs to thetest robustness of presentedwus stresspi aid deto resultsdat;ia rrailt ios the e eeraL equilibrium approachadopted was' tiouught to have much potential. 

Mik, ulinl 'anmi'sPa per 
survey 

reported on thie preliminary results of aof 47 cn.,riciiltLr-;a machi uerv manufacturers
investigat ing: in the Philippinesprod.uct changes and innovation in machinery designs.Discuss in strs(sned the ned for multivar iite auialYsis of the dataand asked whether fRRI should10 play a coordinaitin/upda ti ogd i55cnhnilse t ill, nnufauctii 

role in 
'-ers in;Improvellnts to its des[gns. 

lioui g hii's paper out I ined the positive rolefor different of energy analysisrice s'yste ms but str.'essed that energy raitios have littlenormntiv sign iF leanlc e. Mechaniza t.ion in the for-: of a deep fer­tilizer .ppli,'ir c'ouid be an appropriate way' to canvuc, the technnlogyin Lhe .'uvfna .! ri: ing o Il and fertilizer pries. 
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II1. Land Preparation
 

Financial Analysis of Power Tiller Ownership
 
in Mariuk Village, West Java, Indonesia
 

A. Hurun
 

A stud; on the profitability of owning a titter was

conducted in Mariuk 
Villare/, West Java, Indonesia, during

the wet 
season, 1980. The objectives were to e.;timate the
 
profitability 
 of owning tillers, to describe the credit
 
system in the area, 
to identify the reasons influencing
 
farmers in purchasing a 
 tiller, and to identify any technicat problems that might in]ltuence the profitability oj
ownership. Te results show that the B/C ratio for thq

gasoline tilter 
 was 7.14 in the wet season andc 0.9 in the

dry season, and for the 
diesel tiller was 0.9 in wet
 
season, 0. 6 in drm season.
d The internal financial rate
of return was 7.2% for the gasoline tiller and ';etow 1% 
for the diesel titter. The breakeven points were 11.3 
and 9.7 in wet and di,. season for the gasoline tiller,
while for the dir.,et tiller they were 19.3 and 18.6 in 
wet and dry se.:on. ''echnicat problems included diffi­
culties in finding spare parts and the high cost of 
replacement parts. 

Economic, Technical and Social Aspects of Tractor Operation
 
and Use in South Sulawesi, Indonesia
 

J. Hafsah and it.H. Bernsten
 

Mini-tractors have been introduced into South Sulawesi in 
order to provide additional land preparationpower in this 
relatively sparsely populted province. To better understand 
the impact of thin proqram, ten individuals in Sidrap and 
Pinrang Districts who bou:,ht ini-troctrs in each of the 
pant fle Y/earn (10975- 1079) werc inter)iewed. Tnforma tion 
was collected about .-oi c-coonomic caractert.ticn and various 
aspects, o] t, ,tratif'ator o. 'tb'' (1 a Iiowr' that tractor 
ownerchil , t t <:,z 7an cccv fl i>-', due to breai ,downs and 

,tu/..t( d .. f.. 7if,. AI;o, u ili :d capacity
of new tractoof' ur. ?U th<ei'f1 :'!r'a' . dh.c lined each 
Ilear nc' ]."275. i.F- ,L u, that anuiv7 in'.ncrea;the 
tractor 1-opu atlon ,?-,n madr it more diJ'ifil! for ow,7ners to 
achieve tlie cuipacit.1 ut-il. i tio locl required to cover variable 
a,7d fixc(J eo. t.-. 
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A Comparative Analysis of Tractor Contract Operations
 
in Nueva Ecija, Philippines, 1972 and 1980
 

C. L. Maranan
 

Changes in tractor contract operations in Nueva Ecija

between 1972 and 1980 were analyzed. Benefit-cost ratios
 
were calculated for two-wheel and four-wheel tractors. 
The areas serviced for both tractor types were parameterized to

determine the level of operation required to break-eeen.
 
Results showed that, at current contract rates and with cur­
rent utilization patterns, two-wheel tractor ownership from
 
:a purely profit-oriented viewpoint, is not viable. 
All two­
wheel tractor owners were farmers with a main concern to
 prepare their own lands. 
 Hence, there were many non-pecuniary

interests not included in the benefit-cost analysis. No sig­
nificant difference were noted between the 1972 and 1980
operations. The benefit-cost ratios for four-wheel tractors
 
decreased from 1.24 in 1972 to 0.89 in 1979-80 but remained
 
constant at approximately 0.66 for two-wheel tractors.
 

Analysis of the Demand for Farm Power

for Small-Rice Farm Agriculture in Nueva Ecija, Philippines 

V. Monge and J. B. Duff 

7lehr i ,17c pe(pcl, 1t, l ' (ti 

Il. ko 


to li, t,, /hchr mqmd for 
iztin, n b.y~c~('XPl U/1 lP'hi/- l'. : 17)? ?c'O U'Tfflai NU.'n f ,,'fl(O/[,l4t,1 ingP.'mffa~lnn,1 l.-fnrg 71echa1n17i;1ed
 

S)O',XC2 ), i'/oU/ ,' 11!t7
''Pt,?tn1 t.r' ,,J t/" h P1'tt l t.1,ik? wi/:h1 ,h ft: animtals.P,I ti 'I /: I~t t i7,1c' l7" /1 O7PC?' 

.i'mf ,°'' ' ',"r'~ ' t," ib ?h''I h I,:theqpft,'Pato ?ok)U7yI fl 

, / .,wou ld'':, :/ df, : m/ ;7 ,!', 
 . i",lft. " ,. , t , ! of
 
t 1.;,i ,
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Summary of Reactions and Discussion 

C. J. Gill 

1. Opening remarks 

These four papers are thematically qu:ite similar. My comments 

aim to trace such themes rather than deal with individual presentations. 

These criticisms should not obscure the papers' many positive features. 

Many important pol.icy issues were bypassed or, at best, touched 

on peripherally. Production nspects of tractorization are only alluded 

to. The direct labour displacement effects received some attention, 

although apparently conflicting statements sometimes appear. 

Excess capacity in the custom hiring business is widely reported 

in the papers, but the indirect employment implications are not explored. 

These implications follow because farmers who own machines may increase 

utilization by expanding their operated areas through the displacement 

of tenants, sharecroppers and smallholders. 

The paper- tend to resemble market research, since they are 

largely confined to an evaluation of tractor performance and (private) 

profitabili t\. The evidence presented suggests rather poor performance 

in these respects. But if I tis is so, it is curious that farmers should 

continue to inv(est i-n tractors. The following three hypotheses are 

advanced as poss ibl.e explanations for tii.. apparent conradiction. 

1 . Even with overal I excess capacit\%there will be peak periods 

when demand for ploughing service.,. exceeds supply. The tractor owners, 

being farmers, will tend to cultivate their own land before putting their 

machines up for hire. By then, the hire rate wi.ll. have dropped. To 

use this latter rate as an estimate of the opportunity cost to the farmer 

of ploughing his own land first may produce serious underestimates of the 

benefits of tractor ownersh ip. 

2. Seasonal variations in hire rates are usual in Bangladesh, 

as are !,easonal. fluctuations i.n the power tillers' working day. In 
the peak season power tillers work 20-22 hours per day on a three-shift 

svs tem. If thlis al so applies in the Philippines and Tndonesia, and the 

peak peri od working day is longer than that assumed in the four studies 

(one paper suggests 10 hour.S per da,), aga i.n the benefits will have been 
under-es timated. 

3. 'I1 eva 1 lt io1 of report.s provided by tractor owners may have 

been insu fFiciently skepti'i .l.. These far from disin terested respondents 

may have Lended to ovestatc difficu]t-is ,and costs while understating 
solutions and reenues 

A final coinment c ,nceIils Mhr. s eninometric model.. This is anooo' 
amb it io,, s e:.:er.is;e, hi1t: th, imprs.I i i ' ,ined tll tellt data base is 
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perhaps insuffiently firm. 
 Some of the reported elasticity coefficients,
 
for example, are positive when economic theory would predict negative values.
 

2. General Discussion
 

It was pointed out that the Indonesian papers dealt only with
 
certain aspects of a large study. Papers dealing with other aspects

would be presented later in 
the week. It was noted that the papers
 
did not contain a comparison of traditional and tractorized land
 
preparation costs. Several speakers commented on 
the finding that the
 
West Java sample was evidently located in a labour deficit area, 
to
 
which it was replied that the Survey Area was fairly unusual in this
 
respecL. WiLh regard to profitability, it was noted that defaults on
 
tractor loans were at a high 
level and that sales had recently begun

to fall. Another discussant said that the larger farmers were often
 
the last to repay their loans.
 

It was noted that benefits and costs had been calculated seasonally
 
in one paper rather than through a comnlete benefit-cost analysis using
 
shadow prices.
 

One contributor wondered if the tractors 
had been "dumped" on
 
the farmers, and noted that farmers 
are often extremely adept at increasing

the profitability of their equipment, by for example using their tractors
 
for non-agricultural purposes. 
 It was observed that farmers were nometimes
 
subjected to political pressures to buy tractors.
 

It was explained that in South Sulawesi only family labour is
 
displaced by tractorization. The apparent contradiction contained in the
 
relevant paper was 
due to farmers' perception of a theoretical advantage
 
of tractors. Other discussants agreed with this.
 

In response to a question as to why, with benefit-cost ratios
 
as low as 0.6, mechanization is still occuring in Central Luzon, it was
 
noted that the rate of adoption of mechanization is declining.
 

The Impact of Power tillers on Productivity, Employment,
 
and Income Distribution: A Case Study of Bangladesh
 

A. H. M. Mahbudul Alam 

~,J lw'n t. 4' ( f/'?'h,' ~fmf,' /11(l: 2! / 2''(,,1(0,L.. 1-21(/f 
072/l'oi/uica,it / ,,.h/et,' :h AgU/ ' fa '.'hcre/? ,..;,,l! nl.um1i>d. 

/ , 1a'r f.7 211 t/1'''/i ,":<. . / /'0 , /1h'' HIl7 740)1, ti'.llor 
iV b ;u ';Il'2);7 / iU )(,Z*,/itc'/('J0/1'( ?!/U' ? 
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the agricu1tural sector. Second, the use of power 
til.lc IM,1 nol. pedce the presvn,t level of per hectare 
labour util. i~at ion. In order to tCst the hy)othesO.s 
data from a ,scviilm unroey of 12() Ja)n houncholds (user 
ando non-us5,? oJ powor t l l(,) is used. J cru ts indicate 
no siynifi7,ant di.ff('r'c,c. i1 11i(1:1 COmparing the two 
metv)(Is of oul.tioation. PowPer tLle.'n C/.t i ation can 
if.?.(? p ic'lt by. to 5 ,roontc oolfPared to the best 
drauqht animal trcat-melnt. A total of .17 man-days per 
hectare wore savled if )OWCr titCr war, used instead of 
a pair of b, iloAn in landi rcpration. Thus the 
application cf ;,owr tilcr in ian, preparationhas 
demonstraicd a0 .(I'oii-!i to ditsarc, labour (bol:h landless 
and Ifa?.qiyla.). 

Tractor Use and Changes in Agrarian Structure: An Empirical 
Inquiry in West Godavari District of Andhra Pradesh, 

India - Presentation of Preliminary Results 

V. Abraham and N. Desinga Rao
 

A survey was conducted of 8 villages, covering 4 zoces, 
in the WVe.nt Godavari, District of Andhra Pradesh. This was 
a follow tq"; of, a mooL'' (onducted in 797,. Re,,;ts of the 
two ,)rOe), 'ee (cmparc.('d. -Theoc indicated a lair(JO increase 
gn tractor use in al non7r:', an( ,i 1 t.r.nd toal d incra1C in 
own C. ?-. jf. hldins, /- of b 7.7oo.. and oox oiMnient of 
perm,.10'nt, Ji'o 2i:, ona,- droHnir. ,c'sqyt~ionaZ shilftln awa/I 
f'romi ,n oo tri ),r( als-'o) ob;crve(d, la' h.(.2/0i-,n,1 found. ;~/./ n were 
beween YI/: set am! 0 iiV/Tagqeo al Itre br costsin!.,./ c'. to 
U00 eu K"~~ 1TOOVO7.7ae. 1Kl2im Ago5& qJ140ted(1(110 ~~ 
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An Evaluation of the Farmers' Decision-Making 
for Investment in Farm Machinery 

M. Munir 

Rbu7lts are a surveyderived from of' eighty-eight 
tractor owning farmers in FaisaZabad, Pakistan. The 
study highlighto decision-making at the farm level in 
terms of selection and purchas of"farm machinery. The 
majority of the sampl.e farmers were large land-ownsrs. 
.Tnoestment decisions were mado predominantly on the 
basis of economic ictaon, but non-economic factors 
such as expected ,einuro and prestie attached with 
trgto, ownership also played vital, role. econ­a No 
omic analysis or financial justificaticn was formalized 
and the peretiY.on of benefits frequently 7ed to mis­
calculatiTon oJ expectcd 07,. 'stmentg'ain in7% decision 
turned out !nroorect ]Yo 18 famners. Joint ownership 
was rare and moin ly confJined to , lose relatives. 
Priorities for purchase of tho tractor bqsp.ements and 
attahmnen/,, weCe fixcd by 775 n , r)iaround-the-year
 
use, costoan, cotom servc'. market. Most: 
of the 
tractor replaormontn arsll-fr! in increased i.P. Choices 
of farm m,,Whnrp wer, most oomvmonly based on the expe­'ur 
Wrm-noo cold a/vice of J {low jat'mors. 

Causes and Consequences of Power Tiller Utilization 
in Two Areas of Bangladesh 

M. A. Jabbar, Md. S. R. Bhuiyan and 
A. K. Maksudul Bari
 

Causes and consequenceps of] px;er till-r utiligation 
were exam,, rod with (hit', ,olZ.(,(,t.-l from a sample of 63
tiller ownry,;0 an/ 566 mn?-mmw,'?,n. 7'ime an qtifak cu7tiv­
ation., difj']e ty/ in ?MVHQ. laproe mmd5 a] anirtialis,
low caPnt, i.leir -h,,p1,a!7ob''/ trp qua!/ tlj / t' of animals 

http:retiY.on
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were reported a , the main reasons fot iuohasnq tillers. 
Cost was lo)w oefaueof distortions in th prices of tillers 
antl fool. Urazailability of spare c7,r1 and lack of repair 
facilitioes wore reported as major Iroblowst. Til7 Irr use 
,ignifico.-nt y increascd the siro of ' o ultioated holding, 
decreaed ro(Pela), lnbour, ovic tec 1cn(In is, (,h n god tonure 
5 to / s, 7,' ('(0(d OW lTlin(I i71l,1si2-11y, Othl il ne(sod machine 
orientation of j'armrnei in both oJ the s /eoted areas. The 
findings indicoal:od that mohani.zation of ti 7 lage would
lare17. brnefift )iol, j'rnwcrs at the ,xponse of .mall and 

margiinal fzrrzok's. 

Summary of Reactions and Discussion
 

J. B. Duff
 

1. 	Reactions
 

The four papers presented in this session are in contrast to 
those given in the preeceding one. The content in general provided 
a good profile of tractcr ownership and use pattern in Bangladesh,
 
India and Pakistan. All studies provided a consensus on the following 
issues: 

1) 	 There has been a substantial increase in the number of machines 
over the past decade (highly localized in Bangladesh). 

2) 	 The evidence indicates little increase in output ascribable 
to these machines. 

3) 	 The most apparent direct impact has been a sizeable decrease 
in the number of animals employed on the farms. 

4) 	 Direct employment in land preparation has declined in all 
casos. 

5) 	 There has been a measurable displacement of tenants from 
those fairms which have introduced tractors in all, three 
countries. 

6) 	 ]n .111. four studies, the provision of credit has had an 
impact on the number of maclhines sold and the type of owner 
lcquiring them. 
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7) Maintenance problems attributed to the lack of spare parts
appeared to be the most serious technical problem confronting 
tractcr owners.
 

8) Adoption and use of tractors was highly correlated with the 
availability of assured irrigation supplies.
 

None c(f the papers contained an economic analysis of machine
 
use. Extension to 
include this component would add to their usefulness.
 
Also, in examining the impact of machines on output and employment, no
 
attempt was made to dissect the confounding effects of irrigation,

improved varietal adoption and use of fertilizers. 

2. Discussion
 

Discussion first: centered upon the fact that bullocks and buffalo
 
continue 
 to be used long after the introduction of mechanization into 
an area. 
 This may be because farmers wish to avoid the risk of breakdowns,
 
or because the tasks carried out by the machines do not cover all operations
(planning, levelling, etc). Furthermore in some areas the cost of
 
maintaining a few cattle is low since many are 
fed on byproducts or
 
graze non-productive land. 
 The situation varies also with the availability
 
of repair facilities.
 

Participants then discussed the importance of educating farmers
 
in the costs and benefits of mechanization. This was one area of
 
government activity which should be encouraged. Some programs were
 
clearly inefficient and farmers had suffered. 
Another area which governments

could assist included training of mechanics and machine operators.
 

Finally discussion centered around the 
tractor rental market
 
which seemed to be related to increasing farm size. Machine owners are
 
often aware that 
increased utilization led to more.,repairs and maintenance
 
with the risk of delays due to lack of spare parts. In some areas farmers
 
travel long distances to get hire customers, whereas in others where there
 
is no excess capacity machines are not rented out.
 

II. 2 Postharvest 

A Comparative Analysis of Thresher Adoption 
and Use in Thailand and the Philippines 

F. Juarez and R. Pathnopas 

' :' : ' ' "71718 / "'('"'" J'? 1. I ' a or'o: ' 8"0/ / ry'! orn'w son 
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n .(, " a n, t I / ftiI ' l i;t,, z A ,w' 1 1 ('q' inru t t O nt . How)&-

, il,:' "';; 1'' n''/ 1,>.(ziti?, ' ,' z ''f " , tt in ,/uccn 
X'(l]'[, ,t,t'..n . .. ,l" l," ,:, " l, w r, Pa '!/ flitiP 

t.o'it O( Jnd -it . : , ,:ta 1CN-ft. P 

A Technical and Economic Evaluation of Village
 
Rice Mills in West Java, Indonesia
 

H1.Siswosumarto
 

!mIn the pant" A=n Not ~,,Miing tec(hnologqy inIndonesia hap ,phqn"Odtfj?"q t ati tiona/, to meehaniged mzethods.
A stud!/l: l("n, hxn':('d "n tlhe ,Sldba?'fl(.In Distriots,'&t lnayu 

of West" "am t~o 00?al"Itc, (hr tco'hoioal on<{ 
r'nonomTO aspects

of tho Pica,, miZjing nt-pqor,. 7h, "n:tr 
 c! dP"lo' typically
 

six en(f" o~ t./c PT c'!(. "lls MY",( tPROi ,ly owned. ,Sav~enty 
Pep<ct had a n'q'at'"Y. (TJ Zy~~ thabn 5 qui7t"InZ~,/hp and 30 %
grerp~k' ". ', i [ l .l7s o,1,.ratfot 700 by'pi,'; (Dlyr pop? annUmand WI/, z.?b j nn. qj ,<,t,h ihat'.jc ,milln Q;-,'P;vatcWl 214 days
and SUN(,, ;)0. rr.-n,< Nat Mnuc J"'r ton wn; U,;$. 787 forS~mazl ;Mi IlIn and anti. 91'r;lppi
 

~ "".a
a..oly tujl 
Aor =11/ milirT anzd fl7,9 ] ,r l<qr,:(, la" l with a. zntLrnal
R'at'o of, ", t ': n (-) ,If '1 , 

ft)qw f... Ya'q,pn'':77, ~ar 

PNmVI' N ,-1,/a ,!'> fOP l~ ft 

http:ihat'.jc
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Labour Use Pattern and Mechanization of Paddy
 
Postharvest Processing in Bangladesh 

J. U. Ahmed 

mechan ,atf of plwc1J 'O?:,<,nq at farm o.r7 <.o not
 
apt'--ar to , ,.rong. lil< mu bu to
Q, at ited the a7rold' 
ZWi lab'cr x" /10 i I :<oi7 m,?thod,<tpad17/ 7'i1 ' : 7

/0
7 

' 
0, 
' 

0.2 
t7 

'2
A-
t,'d / 'od7 Icnt oJH, '+; o:f losi)-,;o< I fj'mo,7o r;'snfi 

labor, am; thr .'IU 7 ~,low , ojf " 'It V /:,. ,n aa '7. o 

partwo p?'u /h<
0', ., the ,' ,,., , , I / ' ' (lj ' of,0 foodo)Z0,a ["Cr < 

.,f7ra" W<;, ,lonejor' 'i hy7 LVV . " :!= i i">,y[t'i '41.1d'' ,'] .''77t'/2' ' H: ban(l rwic~h,t 10 r11H
be..t. UP 7c, l , which ,e ,l .no,, 271(7-o0l(/ drier.
wouZd eqm.z/ t1h,,- , C{77't#!.-¢Z)7>,?f )+ , WH~
cwi J.-, t I! 

cdflO~td (i? 2'P' r.x 5' ou 70 t o l ), ur 7 7 labor
produot 7~'i- ' 2/ 7,/i 0 (-c) u i/i , / - , 'I)'e founl to have
 
Calln(?d frV 01 /l ' n'lflI/ iiiore 
 070 010 (7177/qg the rural.poor i'r'<U-Ma,,1,0;:.. .c077taa t:' l ?'opA' t'o mr',ite prograrmnes. 

Summary of Reactions and Discussion
 

J. A. Wicks
 

1. Reactions
 

Although presenting a common theme of post-harvest activities these

studies used widelv diff-eririg types of analyses. 
 The papers by Pathnopas
and ,Juarez, and tiandaka ho Li delmonstrated the continuing private profitability
of thes he.rs. 'h, reader ma'v br overwhelmed htv the mass of results presented
alnd IheU failure to -0cc1s int, N few coe lus ions. Both papers were concerned
with the prof i ilit of tlire(s; u-rs although note was made of the importance 
,t- i ocial wultnr is e'. 

r ,\hin(.dThe I. oIi),. pr,:.itud ,a- broader viFe' of pos arvo-st operations
ut WaS ln allnI, iV i. Th ] inilq; of infl .owand disposal of paddy for 

; r,'ii't, 'q'r n A i I toif ' K( .' -Iv dem'oiu 0>5 1 ril li' di. crepanciecs be1tween
-ich and(] n5, , -Io , l- .a U i' ' ih mc ila: ; cl(.'iri x' srg;1 ,>} s('L that rice mills 

have r- ilt, d Ille,; i 'll01ill e' , wai'vt riait anmld it n o m:e1(('of the 
po)rer s irs(. Alte rnal ie N ti' ,iti,, u'ch Ns pad 'dypirocess oing aid livestockproduc ion ug;giir es,,.<t,,d It' ctr ,t>ing for thesei income' pcopl e. Howevor, 
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the capacity of these activities to provide work for the rural poor is not
 

evaluated.
 

2. 	Discussion
 

During the di scussion t was suggested that, in Java, the main factor 
costs.causing the switch from hiadiw illing to rice hullers was to save 

Now the problem is 1)n of too ,rinv mills in the vii!.]iges. The existence 

of studi.es of di plnriid labor was queried. IA was suggested that little 

is known of tlis s;inc:e,, with any teclhnologicll change, some gain and some
 

lose. 'lThe losersv tiend to reduce their consumption whilst remaining in 

the village. Sin'c tlev nre not cons;icuous it is difficult to trace 

them in order to dte-rmine the impact of the technological change. Those 

who gain are the ovnor; of se(1ce resuces aid pefhapi policy makers 

should assist the landless class in obtnaini a thess scirre resources. 

Some oAubt wais expressed about tie low 1ost-h~arwyt losses recorded 

in the Bangladesh studv. Witl the shift town rds early harvesting the 

crit ical. However , it was pointed out thatneed for drvers bc'oesmore 

poorer people have more time o)check their stofes and can often avoid 

losses by continuous checking: and redyring before losses become too severe. 

I1.3 Employment and the landless laborer 

The 	Impact of Htandractors on Income and Employment
 

Oppcrtunities of Migrant Laborers in Java
 

J. M. Cinlter
 

Rice J." oduot-o/2 i-n, A1UV/_,uk and Tainaalkhan vil7lagos, Subanq, 
Went Java in be-'comg mo: Tt1is has Zedr:an'i:.(d. 
to cono nvp the efo'of ,' ,w! ' 1o w,,,, A ou. ae! ofr b 
125 f~muaem';, =7 CO, ' ' / 7ahpop 0m"tano/ to determine': ''. r',,i p 

t'he ia','7'> ,/ , I' ', / 1;Pu1'.,,'v1./, / hat 92. of the labor 

A7 	 L . ' 
/2 :'4! I: ., ' 1;: ' "./ ': i: 'U ,'7 /l nuzf / (. ..,O2'Xii?[ t 0i , 

"WNy 01 sm1 fWO?00 

:,";,,,'' ' ' ,' i 7'J;> ]/ ;.'zk(<-.<-',::, ' ; .'"::" / , ,,,- ' '2:,/:,. i . 

7(7A/l , I,,, 1 '... 2,,.1, '''7 '' . . ' werag- ,' 'i 0 ' 

mos0 7i'JilL Aii ,': ca,; ji'ocympf a,'ot aPO in /e/t Java./ua'.v'' 

http:studi.es
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The Potential for Agricultural Mechanization
 
and Labor Harkets in East Java 

K. Santoso
 

PNimarii and soonda y data were collected from120 Kanipungs 
in 24 villages in 3 Kabupatens of East
 
Java in order to estimate the need for mechanination.

This need was quantified on the basis of a ranking
bet een vi7.NQc for each of 4; vaniables. The 
amount of powor o.'pently q)ailable for land cuitiv­
ation and of 1Lxand to be eu' i alafed was also coirq)ared.
Results ijudicatdojontiaZ Jar mechaniaation in most 
areas. 'Iho cost o, lnzaI pe- aration by hand tractors 
was often choaper thin by traditionalmethods and the
time r'aquirrI war: 1.,'- finally it was concluded thedevelopment of aar 
ciultural mechanization will cause

little unempicoyicnt because of opportunities outside 
the agricultura sector. 

Improved Cropping Patterns, Labor Absorption and
 
Small Farm Mechanization in Indonesia
 

W. Collier
 

Summary of Reactions and Discussion
 

J.P.G. Webster
 

1. Reac tions
 

One of 
the mnajor possible impacts of mechanization is upon 
the
income of 
landless laborers. 
 if there is n labour-d(isplaclng effect
it is soc alI, desirable tLiat those d I-p ;cad have alternative meansof sUpport t a. ki nultit Iea s of suppyort the oreseqe un es to a countryof ,ar, ,'uimih of .,unp' m he n ois . So these papers relating
to lava, nn island wit al:o 'r' high pono Hf i Jeiosi tv and with relativelysmall IfnrmNv, are r' partitlar n jotrps 
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The three papers are to Home extu ct complementary. Col.ter's
 
looks at migra nt work ers, 
 Sntoso applies a s imple, technique for
 
assessing the pot(ntial for mechrianizat ion wliJst Collier adds the
 
essential 
ulumeut of ihistoric.al tperspecLive to the discussion. 

'akin; tlhem in order: 

ColterL irst calcula ted peak labour recluireretL and showed how 
migrant laborers tnahliled these to be satHisfied. But my major interest 
surrounded Ihis Table 6 in w licli the sources of income of the migrants
 
are listed. ['irstlv usin the averag'e figures given, 
we can see that
 
about 43Z of income rmOLS from agricultural 
 work. This i s the income
 
which would h ,t riskI iK meclhaniz atin tLoh place. Secondlv these
 
average ri curt's hideC on'(idrab1hle v,ri bIitv. We are told 
that income 
variesifro-im / Lo 25) tLhousand r - factor ofnil) ahs by a 15 or so. 
Thirdv w, are 
als told that 607 of tlese pCol) Ih have no land (Annex 4)
wliich meus, presumnal)lv, that they have zero farm iicome. Thus it is
 
no ea'v task to gCeneralize the income-destrov,,.ig effect 
for these people
of the m, nlniztion of land Preparation and harvesting. Some of 
them would be aFfe'cLod only slightlv but Lieors would lose most of 
their income. 'lhiis latter group must be fol Ilowec up if estimates of
 
the soc iall costs (f mechanization are to be gained.
 

Santos applied a metliod oF appraising mechanization potential

in an li,,. It consisted of two steps. The first one was the cal­
cuLat ion of potent [al area cultivab le WithL complarison of this figure
 
with thie acti al arca to he cultivated. 
 The second was the calculation
 
of a s.-eries of idices whose valus were ranked. The rankings were
 
then adeldl Log :iieir to g ive a final ind-x to each of the areas 
under
 
study,. 'e magnitudles of the final indi .ces plus 
the earlier comparison
 
give the indi cat-i"n of potentia] for mechan ization.
 

'lIi m lt~ho is sub c t to a imber of seriouus problems which are­
listed in the paper. The 
indice.s and their treatment is largely

empri.cal ncm. tliere seemed to be .ittle evidenuce of the validation of
 
tiese cri terin. Oiwiously some will be 
higilv correlated and other
 
workers miighut fueI liat different weights should be used.
 

( lliir reminids us in ,in intu- i,.div discursive paper of the time 
d imension Ai t m ch ;i ation of Ind(nesian agricul ture. lie traces 
Lirouighi recent ti storv and finishelis w;tll a pro'jectiou of an Indonesian 
farm M:;ing the array oF IkR I impIments. ''luis reviewer iletected a note 
oI op timism. howevcewur te iml)rovements seemed to Ae depcmlent on fortunate 
we'thCr ,and n ,,oid ,oiidit i ls ini Li' uno-agrc iiul iiraI sector of the 
ecooilly. TiP' ,aiu iin: a arisces 
vi [n r hIc L"i "its ii 

on Lu II'v as to whethie l thCrl anlgne is 
in iuchia es. IL etme d thaL Collie r was suggesting

tWere w'rc (rivate bnc riifs to ':i('chiani×l tio , hut also that social costs 
mig t not hce Igih.li in t. Fie sense tiat jh. were being created in the non­
agriculttur]iral sc "'or. Thie. qu'stinn thCn 'ri s's t-o whether this state 

http:income-destrov,,.ig
http:ihistoric.al
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of affairs is likely to last long enough for further mechanization
 
to take place without serious disruption.
 

2. Di s cuss.ion 

[During the discussion there seemed to be agreement that oppotunities
for off-farm I ahoiir in indiiesia hlid improvecd. It was pointed out however
that 637 of Lie poplatio ln 'as in ag 1icL ure and thatt t e expansion of

the non-i riculitur l nrue tor woutld have Lo he I 
 ( .te',wIt,jiteL
both the nlatHnI] increa- in j opujlitnin as well ;as lhi ur di splaced by

any mec fiziiatinn. it seemsu-; thaLt r-il g;on'.
have risen throighut tie
eC'i liom\' al7 tbL i r' ,!>;sd ('0 ls11r demiian(d hast ed Li) i ghe r wag!'e em1piovment
in the ,servie sqctor ad o ti er non-as' rin'ult nra] Yec o r.,. Thus if tiere
is a SIWdH'".I'icins-mer demand or if Aqricultura l inc"om suffer, the
 
worst hit ,,ill hc tilh lii dl, lesaboures[wh c fl.o mObetweeni 2017 and 807,

of the populat ion of 
 most rui ral vii I :ges. TL - a l.no pointed out that
agricultural progress tends to go in spurts, so that the perhap.s undue
pessimism SUbSL 'lennt on poor results in the early '70's should not be 
followed by undue op:imism subsequent upon a few good 'ears. 

In reaction to Santaso's paper it was pointed out that job

mobility in agriculture is highly important in all regions of Java

and Bali, so that the results of the described technique will be

inadequate if migrant 
 workers are ignored. Indeed the Indonesian govern­
ment was reported to he encouraging schemes which provide better know­
ledge of jobs available For migrant workers.
 

One participant said that tie reported concern for jobs lost
if the reaper were widely adopted in Thailand was misplaced. He felt
that the non-agricultural industries plus the growing agricultural
machinery industry would wellbe able to absorb any labour displeced. 

11.4 Irrigation
 

The Economics of Pump Irrigation in Eastern Nepal
 

M. R. Khoju 

Tho iAqlnit of' p7uq-irnigation on r Opp-inq intensity,
PnjSO7W o'(0iO ,nd i i rb-h14o3 t int'o ,l anc the-(7Pi O,

prof t',]h/ i/ /.' , 
 ,i/ z'ir (I n , l ,nr, arohi 

Wet' i(,t'i],, 1 /8,9.0 in 1e0 fj',i thef 17,o 


c . o/ )71o r s o'd. Data 
loa tern 

[-01):' 1 7,"-, ', O,,-,',-_ao-. / i ,'j ,7, 'i ,,X?, b ' I;,', tioro< f-an 
]'rnft, .higher" 

an!~~~~~~ /eyI' 1/o M on. smil ar'ly,
Jot -~~;: 0 /-o 'U *l -; .- of" -,? ?; /7/ lhunri 
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inrqation a o increase,! ('qZ ,n throuqh increase in
lator input lper cropanwI , ,m znc'e,:, Pin.rinq intensity.
NP< u'am, incOme j'on a 4.54 hc,o1.r, 1-vrT-Irniqated farm 
WaS (I ' aruntimated at ass;2,'q d 1: 1M/4003 f'or a
simiiapsPIOl aiJ'd fa-r. The resa ts of the study
SuPtorf; the ,currentoxpanni,)n /Pro)(Wra P lforq--i rrigation 
in / he / ( pI, oJ F's tc,. Ner'o I. 

The Effect of Tubewell on Income and Employment:
 
A Case Study in Three Villages in Kediri,
 

East Java, Indonesia
 

T. Sudaryanto
 

Indonesia is developing ground water sources for
 
agricultural piarposes through the use cf tubewel 
s. The 
effects on farm income and empiopmont, as well as the
 
feasibili ty of tuL'ewell investment, are investigated.

Data were ool leoted from 
 66 tubowo'i upers, 55 non-users

,-? 30 farm 7aho'irs. Ilser wererateqoriao according

to thc?'P:5!/ceraPmiof 
 ,: . "arm ,maT/t1n0 wore completed

for two altorna:ol: i,' cr,.7'ng .l;,me. 
 I'juuiiuq were that
 
the -,itroduc/ ion of/uo,; 
 7: eu'a/' increasesn in cropping
inti,1'it., /podb'tion anO/ farm inomo. increa.e in income
 
var.':! id7,1fth th((? 7-nq h of tilhoweil7 oportion, Ily
.Financia 

t'i.Ce-rice-:'o;dlc~an 1.0 1)0terthan rice-p :ce-ornl,

coonorn1"(.rz 7/ , r oopy' 

7t't
 
is tr. Th useof Lubewp7.ls 

was finanoiaz ("nl 7,!! (cnomi7aa fas/ie/r,. §"ubewe IlI 
generated increaPs ome,z. and income for 
[JnsifINLl'itl/ 0/a70. 01010(W 

,ri jnj iaborers. 
th t te profrflM ixu id s ~illbe profi ta/,, t, fa(7P.r 1-14'N if h th7 whole (?ort of00,i 

the -nvipowo,nt . 1soe2m: W'r" ,a teopa,;e(i oc(cojrdinq to the 
year,; of ol',ra/inn. 7aMn o /7/,':; wercP'mmeted for twO 
alternatoc7, orc'op-izia O.g tom. 

http:Lubewp7.ls
http:coonorn1"(.rz
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Economics of Pumpsets in East Java
 

K. Santoso
 

A .lu ?oZr. oJ (;4 JO kvio' ',".7,,OfltI0Ut/., 8 Jl'om ch of 8 
nilla- o.'r in 'm I. .'iiu, 7, , , , ' to incn tigat to tho 
i flaot j Ao i2 / l!,,,!1W/ ion1 ('J' tboi , . A/l ?'IIo n, t,of 


l 11iO ?'!C 7 ' (l t(' ' 'n8 , . on0 (2 r? t.(',t 


CO01 1YW?'(',, tAmi.n. ?' t i~t 


,(1% ,, /I b i, 0(,2;ic ,- l)OIO1'O 

t, , I t 7'lho ful i that oL po ­
ping'lr N i OW 7 Q ]I11'P 8('1tjP Orpf) Iin of watior i' o (Iis) 

did 1;h , ',1'.1, 2., '2 ' j; ,f,/:. t?/ n,,'j-j;n";i l 7la or. 

[.lie:,',, '1 , I"..III(//, ' In ':'lJ*'',' 1,,,' a. llco d., 1 


0,,,J;-o ,,,! ! 

wi. an /n/ P7l/ / o,' J' / ta'ppy !7 40% 

W"L('rP ,' ' ',i, t: ' / b," j'i.na,li o l J'aasible 

A ,)j 'n ,at ,111) ifmzo Jor 
' 1 i ,z ,/1mq rKl.)17(lil,1,11& / J; ,IvnI,, 'In,/ (1,1-,,,01 oul 

181% JoI)' I,''""t0,1 /zoo li' lt Itiut',, 

Summary of Reactions and Discussion
 

P. E. Church
 

1. Reactions
 

The three papers on irrigation technology draw on data for 
analysis from well-designed projects to introduce a specific power 
pump tcchnology in a specific geographic area to a particular 
group of users. 

The advantage of using data from project evaluations resides 
in the fact that the study area is often well defined and well 
documented for the research thus providing a good ready made data 
base. Also the research can.often count on good local cooperation 
in gathering further data. 

The shorteComings of project evaluations derive from the fact 
that they are oft en not representative of the target group. Care 
must also be taken as to when the data is collected to assure the 
full benefits of the ne.' technology are accounted for. 

The three papers serve to i1lustrate the potential and pitfalls
 
of using project evaluation.
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All three authors found that power irrigation pumps has a
 
positive impact on land use intensity, employment and incomes. Two
 
papers alo found positive benefits as regards farm labor wages.
 
All three authors, recommended expansion of power pump irrigation
 
in their areas; one took care to qual ifv his recoummelnit ion with
 
suggestions as to how to support better pump irrigation expansion.
 

Unfortunately, f-ei that tihe authors' conclusions and
 
recommendations (an not he accepted without reservtion.
 

The first reservation concerns the representativeness of 
the data. The irrigation project in the Khoju study appeared to
 
ignore the large majority of small farmers that make up Nepalese
 
agriculture. The Santoso study had li.ttle to say about how represent­
ative were the farmer participants though d:id specify threQ types of 
user organization: owners, cooperatives and village association. 
The SudaryanLto study selected a project site where there was the 
greatest concentration of pump users but did not seek to determine whether 
the group was reoresentative. 

A second reservation must be raised with regard the phase
 
of development during which the evaluations were conducted and the
 
data were anlyzed.
 

2. Discussion 

It was felt that since users go through a leaning curve, the 
point in time at which such studies are carried out will inevitably 
influence the results. Sudarynnto suggested an eight year period 
before full production is carried out. Khoju avoided the problem by 
selocting early adopters. But Sudarvanto and Santoso were perhaps both 
handicapped by tihe newness of their wells. 

Fn addition since it appears that all the projects were undertaken 
in protected economic enviLronments, i t is not possibe to judge whether 
or not the projects should he replicated on the basis of the illustrated 
internal rat:es of return. Frthe- annlysis of the social costs and 
benefits is needed and even a description of tine subsidy and pricing 
policy would aid tihe reader. iiowever Sudarvanto does attempt to deal 
with sOme of thnese issues i n his sen'sitivity analyses. 

TIH. Major Stidies of the Lmpact of Mechanization 

1].I (pnrnrl t ,t:nn 
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Consequences of Farm Mechanization Project 
Site Description: Philippines 

P. Moran and E. Camacho 

A brief description of the sanqic areas and 
villages selected for the Consequenens of Ivni 
Mechanization study in the Ph/i jy nn. ist ' 'ented. 
Data camne from 7. A) Q,m,, .9the houseiohl u ,h 


and household supoeyn in the 119 w, /e ', ,n and
 
1980 dry season. Resu shi, i,'" ni
H.lts /how/th ,ye no 

significant dijfehrenes ausp, ,i/& 1 1i demo­
graphic characterietips of il ,"h'I: ' , fq-mj' 

area and land use. ur/kdea dQj',"T'c'b-'F'' wv'' NA0M 

when vil lages were compaped Ai' ton'nsl5 'J" iv'i'l ted 

area, cropping intensity, land! tenur, depi'ee of 
mechanization and assels. The deyree of meohaniza­
tion, measured in terom of area plowed by machine, 
was found to be close ly!associated with irrigation, 
cropping; intensity and assets. 

Effects of Mechanization on Intensity
 
of Land Use
 

A. Generalla aNd A. M. Aguilar
 

Use of 7and unrier different types of fan was 
anaIyzed. F"armin activities of 42 Farm Record Keep­
ing Cooperators woro gathere,! for two oropping seasons. 
The farmis,l'hre oh-racterizd as to topoqrt'aphy and soil 
type, nouric of i,:.for :ip[lyu, farm i'sie, average area 

uIittiva to,! and ]l,' 'iw, tion . Farm mch(in's and draft 
anima1. wnrnrhip ,ed (el iure stts. of the farm operators 

.were dotennirm WxIt; thfi firm classi ti . The 
findin7s ro'(' .(1 !/ :<too-rior in t dominantlb pattern 
in tho qoaS i ,u, ,, i./ areis. 7c pjng pattern'/u' cra 'a 
for /th info'! 'i-n,: ,' 1'?'iiir!',/ in rice­'a ~iw . 11t 

nO' I'i/ the' hm/,Naft Pi/ T ' lo 1' riNn onliy 
;lo hwho ,(' 4,nel,',,':; 11q ",i: -'t',it-i';i toija from 

,l 11 : ;' lH°9isi , • 
ii?)?l( 'h ",'. ',O l I / 'l'. , '. /,.( ' ii' tl,!ii/; ., 1/ 

f'inOd ., ;e 7. 'i / , .. '?v ! i,'f:,'i fr /iO­,' S/. 1/,' 1]f Ph,Omc 

niz7,1 au, I m1-11iuw;:::,,i 'r,': of 1I' , !at,ip 1Iii' iY level. 
Af. ,,7171 :'! J'roo, ,,/b ,l / .,)'',,./>' 1rm , /'i' t oJ the 
se '.rW" ' f la tP" /, '1 -" 'i' ana ; / yi/ i l u)nrnound 
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Production Effects of Mechanization 

Y. Tan and J. A. Wicks
 

The niilaot. of .#nfl lf,-dtiinit I.o1n on output was
 
(ssPesn,,t Ut? 1ng 
 dronoi t, iton107 lihlan?. All anith1'otic
 
decomt i t ion toohnhi 7uo" wo', ctip 10(o7,1 to disaggqqgato
 
output diffeoot(Cn, tho t;hon itiitanIC'%C(' an1d non-tmtrhanizod 
farms, jIL'/,t, pri,-0, al'(a and o.,,Oplnl in tonsity components.
Results rhomod tier, mott important faIc, ns worecropping 

>intcn. ityt ,? I ytl d. ThP, /I'il,tIcff'o l, of m'ochanination 
was then t. ipt:,,d 1y u.inqj a docomposi tion .ohnique 
derived from a produotion funot.ion framteoirk. Total yield
differenr weore dooonqwo<od into the r;fo ts of neutral 
technoloqgioal change, ion-nelu ral teohnologioal change, 
and change in the une of input.s oomponont. The results
 
of the analysis nhowcd that the major touroe of yield
 
differences between tlc two farvm was about
iyes wnrought

b/ non-neutral tohnical c/tan-jo, 
 i. >. , shift in the slope
 
coefficimiits of the troduotion funotions. 
 The cropping
 
intensity effect 
of mcrhanis;ation was further investigated 
using cooariance analysin. Jrsurlts of the test showed that 
this was modified by1 the impact of irrigationand credit 
availability. eo no mechanization inereased cropping 
intensity significantly. 

Farm Labor Utilization and Employment in Two Selected
 
Municipalities in Nueva Ecija - -


A Preliminary Analysis
 

J. F. Sison and P. B. Moran
 

Mechaniation of sinailI'ic farmas mai! be assessed in 
terms of its impact on lmd propaia,, ion labor requirements.
Although it is to i:!/attriLt' the findings todiffi ,o 7.1; 0o/c 
mechan;; ization, tha stiu ,dy shosm thl fr ins using two-wheel 
tractor'n oxtit.,i/el ,p"i5 fi mtt. nnr,/ u, ioensiii labo use for
la, t,,,ption as w-1 "s jas,r all ,/n.herfrm operations. 
7h is dNO, imp 7.,. O o j]-,ts 1.abort.lat, jis, t 1/,; , tn 
uti 7, , n ('ra.,,z ;, sntoati at/.io 0' tht,', ?anas ont-procluction 
11er 0,7ioib t.nnitr of h,lhp, po.s pmip.di('Ce by mechanized 
far lno, t, ,7', is: ' in 1:/istit ,at tont r't''o, yieid­
diff' it,"hn n ,n,, /r, i;::;', ,lii ,r"titi n ni'o ra varietly of' 
faoti'7 , it iu i g p ,ot'(' n (,] ,l iil(7 ahi fortili .er 
,1T)"II tl;'';o by n ,h/v g<i ; forI't:hi. differ­.in / , 1 , , , 1, ? , tt .u,'1tu provides 

importi" t ,'ot. I 'it II,i i1Jfj*I P'7rn'og in labor utlsi lina­
At:')l 12 o:'"' ' 'J/ 'w 'm11 I"''nt ;>:: '' I n-i mt'om, -moclanin farms. 
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Summary of Reactions and Discussion 

R. S. Fieldson 

I. Reactions
 

These four papers provide a detailed analysis of mechanization
 
in Central Luzon but 
would benefit from a broader methodological

approach. Cross-sectional analysis 
 of survey results inevitably 
encounters the problem of isolating the effect of mechanization
 
from those of other factors, especially where multicollinearity or

specification problems prevent their complete elimination in multi­
variate analysis. Other approaches may thcrefore be useful, e.g.
 
case studies, unstructured discussions w:ith Iroups of farmerk, 
 and 
full consideration of technical factors. 

For example, agronomic and agricultural engineering trials have

provided little evidence 
 of any link between mechanization and yields.

Nor is mechanization likely to influence cropping intensity unless it

reduces turnaround time, which Generalla and Aguilar show 
 is not the 
case. So the suggested relationships between mechanization and yields

and cropping intensity may well be spurious.
 

The need for a broader view of the social context of mechanization 
is emphasized by the findings of a recent major farm power study of
 
Sri Lanka. For instance, it showed that tractor owners tend to be the
 
most influential members of society, able to obtain land near the

headworks of irrigation schemes. Poorer farmers 
 at the tail end are
 
more likely to be buffalo-users, and to
also suffer from water shortages.
Hence, yield differences appeared to result from differences in water 
reliability rather than power source. The findings of Sison and Moran
 
largely 
concur with those of similar work in Sri Lanka, expecially that,
predonrinantly family .abour is displaced by mechanization. 

A broader analysis of the economics of mechanization is necessary

if results are to be relevant to policy-makers, and a social 
benefit­
cost approach is advocated. 

2. Discussion 

Miss Tan pointed out that her first decomposition model permits
the quantification of the various contributions towards higher output.
The technique was supported as an accounting method of identifying the 
areas which require closer investigation. 

The need to examine chianges over time in variabl es suchm as farm 
size and cropping intensity was emphasized. Such recal. information was 
in fact co.l. lected ,'aring the survey, but excluded from the analysi.s because 
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of doubts over its reliability. There followed a discussion on the
 

feasibility of obtaining reliable recall data in survey work, group 
interviews and informal discussion were advocated. 

It was suggested that even if turnaround time is not reduced by 
mechanization, it may ensure better land preparation and so give the 
crop a better start resulting in earlier harvest. Certain data was 
questionned in Sison and Moran's paper, which showed that mechanized 
farms have 40% higher yields but 20% lower post-production labour 
input.
 

Mr. Sison attributed this apparent anomaly to differences in
 

thresher ownership between the groups, and went on to clarify how the
 

mechanized and non-mechanized groups were defined.
 

It was asked why a price effect was included in Tah and Wicks'
 

analysis of output changes, and Miss Tan explained that this was
 
intended to pick up any differences in prices to farmers resulting
 

from differences in their distance from the market.
 

111.2. Thailand
 

Consequences of Small Farm Mechanization Project Site
 
Description: Thailand
 

L. Niyomvit and S. Sukharomana
 

The details in this description come from the household 
census in December 1978 and survey data fOr wet season 1979. 
The results show that demographic characteristics were no 
significant different. Average farm size per household 
was about 4.95 hectares. Rice cropping area and average 
yield per hectare for all rico varieties in the irrigated 
area were higher than rainfed area. High correlationwas 
found between machine using and the level of water control. 
Among the seven village oitev, Plubp achai, village 3, is 
the highest average employment and income from off- and 
non-farzm. 
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Effect of Mechanization on Intensity of Land Use: Thailand
 

L. Niyomvit and S. Sukharomana
 

AveragC farm vive was found to be higher in mechanized 
farm than non-mechanized one, both in irriated and non­
irrigated areas. The cropp)ing pattern wa; not affected by 
mechanization under eithcr condi tions. Thc major reasons
 
for uwingi machin, in land prepar-ationwere to plant on
 
time, no humanin~ma- labour ava-ia/dc and to save time.
 

Effects of Mechanization on Employment
 
and Intensity of Labor Use
 

A. Wongsangaroonsri
 

The objective of this study is to investigate the
 
effects of mechanization on output and far" employment
 
in Thailand. Observed output difference between 
mechanized farms and non-mechaniz-ed farms were dis­
aggregated into their respective "lonts namely
planting method, y!i> id effects: and interaction terms, 
using deoompo,<,ition tec<'h iqur's. The resultn sho, that 
the ' , ," wre mainly!/ duv to the plIanting method. 
Secondly, farm emp /oymen t bas investigated using graphical 
anal oyiv Result_;s ,,how that the introduction of tractors 
in rainfeId areas de_cased farm emploument hNt in the 
irrig(ated areas the anaZywiysi inoon,: .usive.was 
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Summary of Reactions and Discussion
 

W. Chancellor
 

1. Reactions
 

The papers serve as 
a particularly clear illustration of how
difficult it is to de:cribe with words and tables an 
agricultural

environment with a great deal of physical variation - both from
place to place and from one year or season to anot her. 

The data are presented for the wet sason on iy, because ofsevere drought during the dry season wlich preventld any sig:nificantagricultural activiLv. SuchI droughts must be ca nc ider.d in farmers'decision-making. How can up represent such real it i s :n our work? 

There appear sometimes to b nfold variations in yield,in the wet season. even
In some low NO.1 cases the farmers barel.y obtainedyield equal to the Peed they used. Are such occurences usual? Dofarmers have alternatives? Do tractors or pumps permit the avoidanceof these low-yield occurences, or do low y ields keep farmers from being

able to affo-d or utilize improved inputs? 

These large variations associated with the production scene
tend to dominate the response indicators of the analytical techniques
used - analysis of variance and decomposition. 
 In these techniques
the effects of different varieties and of various levels of fertilizer use are not considered simultaneously with planting method, mechanization 
and rrigation. 

It wou.d h,2 of interest to know more about the farmers' decision­making process with respect to variety selection, fertilizer

planting method selection, tractor use, irrigation facilities 

use,
 
wateravailability and field conditions - all of which he must considersimultaneously. Case studies of representative individual farmdevelopment would be of much help in interpreting the data reported. 

2. Discussion 

Although a very small percentage of farmers made changes incropping patterns 
it was thought to be of interest to know the natureof those changes. The most common type of cropping pattern changewas for the farmer on rainfed land to substitute some upland cropfor rice when it was found that the principal seasonal rains were 
one monLh late. 
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A comment was made about the unusual]v diverse nature of 
agriculture in Tlhailand and the dif -ivcultv of bringin ,gout the 
features of dpvo]lopmunt cliiinge usini Lnthe data s;ouhtin the 
multi-countrV qus Li ruo,. "Teirduv.lopln of a historica] 
statentL for te area coverini til development period underr 
consideratin was; to uIt tc he a uav o augmeit thre data obtained 
so that interpretation mi glh t be more eas lv mnade. 

111.3 West Java 

Consequences of Small Farm Mecharization Project Site
 
Dc'scription: West Java 

Y. Saefudin
 

Subang and 1)drrmzniu Districts Weoqt Java were selected 
for the survey beause of th'2 extont of rice production and 
the presence of a gri-ifi a;it nwnbcr of tractors. Initial 
results indicate that 4.he MA1laqp's are homogeneous with 
almost all of the Ian! irr! iated aal .qowinqmodern rice
varietico. Pp2 m echanitnaation -ij d ffcrcncesatejony, *No' 

only were found for soci'al h1aroateriotics and ric0 yield. 
The majo),' diff'renccn.c_ betwo -n 1'jroups wro; that mechanized 
farms are much /iz qer and iuiclude a higheP percentage of 
owner occupied 7and than the nron-mcchainized farms. 

Effects of Mechanization on Intensity of
 
Land Use, West Java, Indonesia
 

II.Siswosumarto
 

nre¢a'~sin Or7i~~z! . , t! malk'e possible2> J i! ,' it 

to raise total a<fni no land base, The
i ONreu 

mechanizat'ot of "-an ,'(1,avio / '' often asted
 
as a mef.an Ily whi/.h this /J0(I ('(1?cum ,".q'irf W0.er
 
250 formurci who ,' vri"d rT,J A',, men,
V ON / 0 m imals 
and jewc, l' ,r<. i'b, / ' ',, id cvl dl2 an 
Inl(InIl in' ':r4 

,IU .-: ,:',L, Ant A/imn MO.-041 i2n I 9;9".n-Glnd:.,zs ,q ,..L. :::),: i:,-2' Ocl.i77 -,?I>,D ' 

< n / : ':'':. ", ,,> ::,'j : ,0f /.hu' (1(11( I'ht,',':,l < :: '::,, 

OP011,11qU Jr,1 /a non 
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The Effect of Mechanization on Productivity in
 
West Java
 

R. S. Sinaga
 

The me.chanizationi of land preparationhas been
 
expecto,'d to imea,<ca rice pieldl'Jz. A studyi was under­
taken tr W lavari,o in 1 7981 to valZuatc the impact
 
of mC( bIll it 
 on on i ," '. u ul t s of this research
 
shou'( thataef/u 1d,]4,ting J'c arof frii .ure and
 
differeno,- - ' 0, appication there zai,in /'fi:' no
 
eviden to ,!o r the 
 sq '' ' ,'r /i i ,alb oaisty;tion
 
increases pe&.&
 

The Impact of Mechanization on Production
 
and Employment in Rice Areas of West Java
 

A. Sri Bagyo and J. Lingard
 

The effects of mechanization on production and rural
 
employment in the rice 
areas of West Java were analysed

using three different methods. 
A t test indicated that
 
J rtilizer use was hig7her on mechanized farm,. Tn contrast,
 
mechanized farms use-d l.r; pticidos 
 than non-mechanized
 
farIms. Al.Khou;{gh Labor, ue.'o per hectar? Pe "'Cason
11?0 
L-,"r on mechanized farms, the total ,inn a7 labor use perfarm wa hiighep d to bi-, or 'a diff¢-ornes. Mchanized
 
farms had a ooer 
oropr.{gintonsitp. Decomposition

anal.sis wan: used 
to imoastiate the impact of mechanization
 
on proauction and total labor, .us R7esu lts showed the 
most important (xj'7'anator to be area, whil I/i(e Zd and 
cropprr ing -n.i ha1a on/.u minor e'ffects. -The area 
effect annso 'avethe h'ihest perc entage contribution to 
the totaZ Zabor us,< Pi'. 'en on anaL7ti,is w,,as used to 
further (e .tormine( , ./i 12 di [fjrences wero mainly
due to, mo,/moi imat ion op to-other factors. IR'esulits again
showed jl-'m wine am! //tli'er u 'r were th<-'main explanators,
mechcnigaation (I,mpnic.s 1.',alno'r , . 'z;i i:1(0.ifiJcant and 
pestila ho use wa both sginificant and negaNvIe. 
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Summary of Reactions and Discussion
 

L. A. Gonzales
 

1. Reactions
 

I feel that the Saefuddin paper should have provided more 
policy background information concerning mechanization. There must
 
be some policies in Indonesia that more led to this massive adoption

of machines despite their low benefit-cct ratios as discusseo earlier. 
Saefuddin however does describe the sites within the 
context of the
 
Indonesian economy.
 

The S inala Pler is a very simple analysis of whether mechani­
zat:ion adoption significantly increases yield. 
 lis conclusion, using

the survey data was that mechanization adoption has 
no effect on yield.

His analysis however does 
suffer from methodological flaws. One is

his assumpt ion that the fertilizer responses are 
the same (i.e., I kg
of fertilizer = 10 kg of paddy) for both mechanized and non-mechanized
 
forms. With di[fferent levels of ferti ize r use, and with a common
 
(non-linear) fert i]i zer response function, mechanized and non-mechanized
 
farms are bound 
to have different responses. Furthermore his assumptions

imply that land qualities for both are the same.
 

The llaiidakaL paper demonstratcd that cropping intensities of
mechanized farms are relatively low. I think the definition of cropping
inteqsity could he cleared. 
 One reason perhaps why it appears low may
 
e that secondary crops were not included. Tabl 
 4 -isnot very clear.

ie should specify "percent of what" under the 
area prepared. lie however

provide data on the cropping pattern during the period 
covered by the
 
survey.
 

Finally, the Sri Bagyo paper is 
a refinement in both classification 
of mchanized farms as well as techniques in analyzing the impact of
•mechanization. 
 lie used three different techniques - t-test, decomposiLiol
analysis and production function ­ whici gave differing results but
 
neverthelesn shed some Iigh t on the controversial mechanization issues.


.I hope that lie continuetLis type of methiodonlogica] experimentation
until :some real indicators for policy formulation emerge. 

The Sr i Ba'gvo paper does n(ot apper to reconcile with those of

Sinaga, Saefudin and Hiantlalka. Part icuar at-tent ion should he focused
 
to his analvs is of the 1.980 dry 
sea son dato where he affirmed t:he non­
existence of pest and infestation. 
The aother papers which analyzed the
 
same, dat all shewed that duriig the some 
 period, stemborers and rat
 
infestatiop dest royed 247 of crops.
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2. Discussion 

Discussions during this session were directed to the question 
of why there were low cropping intensities in the areas (particularly 
West Java) where tillers and tractors were introdaced. The assumption 
of the government t hat Farmers would grow a third rice crop when 
tillers and tra c toLs air available, does not hold for several reasons. 
One reason was to, tLhe i nadequacy of irrigation water. A second was due 
to the incidence of rat infestations in the survey areas. A third was
 
the lack of neediings.
 

The issue of methodology was also touched. Whereas it was 
important to do simple annlysis when interacting with policy makers, 
several methods (e.g., t-test, decomposition analysis, production 
function, etc.) shouiL d l ikcwi;e be encouraged to evolve a consistent 
set of findings for policy decision making. The analvst must be able 
to interpret the results of his research. 

The comsenisus was that there appeared to be no impact of power 
tillers and tractors on yield. The critical issue upon which there was 
agreement was thme economic undesirability of tractor and tiller adoptior 
in an area where the man-Land ratiu is very high. 

I1. 4. South Sulawesi 

Consequences of Small Farm Mechanization Project Site 
Description: South Sulawesi 

Y. Maamun 

The objective in this paper is to provide information 
of the s'ite selrotion of the Consequences of Mechanization 
StudY. A 0ombination of random and pm ',osii)e scnp7ing 

,.t(I 10 7 1 r'v,-pO . 707 . o ),",? ' : ,v' n.ta ti , s ites7n ,',-)0!h : l , ,, . 

',i y / / 1(2 5 0 :'',o .ar/e,e 7' i /jh ; ,I : / w ,nr 'ho;tite a ]on 
lie( ' 1;>"0,'7 712 </! U?Z.'Oi/2''t .7.? : /ouaj",!: ' . oe 'I ?ez, fanmtt 

l~/)g .. ,,,.. /,, ,,'? .'-P, /(,:.,maw '.OCCZasO.,). 1980/8J1 t.hlro.].b
Vnu.lht rnd?"1 ?( - '~ ; ' v s u>) . '- , , t,/bi: n ,"70 0 hn:o -,,,u o 1/a. In r,ja ,'-n I.n, :t and 

fl.:,l-,,,'7,W! *b .,! ./ 1 ','.,0: oz, t.wl (Iij t ';"1 /J ('"7, 00< "1z IT; on?:l. /. 
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Effect of Mechanization on Intensity of Land Use 
South Sulawesi, Indonesia 

F.G.P. Snrsuth' nlnd P. Bernsten 

Inereaning OPropin)g)) intonni - i'n one bay

to inopeane jpuod, tion on a fixc" land bane.
 
Mechi-niged lan/I 1uPefNpa,0/n 
 may c./ontpibute to
 
thin oa,10?je i. 9ior.o# i,
1/9-81 o,_, 250 farmers
 
in :"., (/ ami/ i'Pa00 Din tr lF n, : hl/ (Th17O1-,
 

WOPO ' P l/! ,/ ,?t; I' J"1rTl (1' tioilj ,'Oo ,; ?oPe
 
Inia int' no,1, 1 ,1 '0 ' " '(' Io',nI n
l n f rat i ed to
 
xetp'r ont tho ,/r., n.-mrclhmi??? W h1
' ;zi 'w? , jo cho­
nind /Wid lvl',(U' / r, i an ,t'rhiithHon?W0 1. 'Theao 
doata ino'icat-,I thut moolim nod rainj'od f' rmers 
had h/ jho ,m ,zqqq intmnift than,'l the non-
m'ophannO,, lut joy i'i7t'r j7'ki'm7; tt107po wan 
n,) di]"'ro00,. In O-c 7,,t noapnn, mO-mrlohanized 
f .rmon ir ',0/l,0. ,::. tbir 'o '/ d;., more, rapidZy,.i-i , 
than thone onuii j oami,i -- Jraotop. IOr tho O'OMrFats 
an a who /o, the Kjeproe in mia 1-t -'t.i 'rn umbers 
did not ,aun:o'n ,p.h,nnerol i., ronc in opopp-inq 

The Effect of Mechanization on Productivity in
 
South Sulawesi
 

R. S. Sinaga 

Me mechanigation of land pr,re/aration t-r0 been 
expected to incrano P," gie ed per hec tare. A ntudo 
was underphken i-o ,oSouth , ­ in, 10':?-81 to ovaZuate 
the impact C]" t4:. ' ai' nt o('/2 ' . 1 Ouit O f thinrcu-pap, h ,Avon,,!, L-Act MAnt f~".:<P Crop ]; ziu.r...ap &u:z 

ancl"7*c¢", in ./: iPl larp.;,' at 7pli'cat/i;, thr,.po bus< no 
2'01f/('pi,7c te> .<il/,'(,/ ( 1/7vu!::D 11a ation7/, I 1/ tg ',: n.:Ovi7rn ae.t t:o, .1 
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Effects of 
 ini-Tractor Mechanization on
 
Employment and Labor Use InLensity, Sidrap ar,!
 

Pinrang, South Sulawesi, Indonesia
 

R. H. Bernsten
 

The Pb ;2zavization, o. "'a.d 7roparat.on'oa : be expected
to reducC labor requil mn / P ce crop. fn order to eval­
uate the ra(? it.de uzd natioro of thi, impact, a . rter 
survely wa:o _ du)oinn1 787I9-81 in 7idrap ad Pinrang
 
District, 
 . //,". 

mekan1,ec l ?o, fa:;&' 


,outh ,u 1,u Wro7 enl+'dto [orzaded non­
mhanu, 
 in rainjyd and iprigated 

CnVlPOi n,.,i_, 77 u(.ta p ,(/ that while ma'chanigation 
1(00I rhi,' 1 itin /.abt:o 'cqiv. emel ts,2. 


thislo J{ppimaO 1 ufit. )abo,. C'Ofle,'wiit ii1, m77clniza­p ' 

tiOl iP7j)PO07 ]"artW. We J e I'C JI, jhamii/ labor for
T 

a tera tiive a,;>P 
 (i /,tw tu COP ISO =:Otcactv i. ti >.. 

Summary of Reactions and Discussion
 

B. Lockwood
 

1. Reactions
 

The four papers present some results from the South Sulawesi
 
component where the main types of 
machinery were mini-tractor plus
 
a few power tillers.
 

'The firqt paper described 
the study site and outlined the 
sampl ing nuthm(ios . I felt that there could have been more information
 
give n ahmu t rh, idrap villages since there was considerable variation 
(20 to 90) in tle percentage A Farm households. Village TT in Sidrap
seimed tn be raither n ique aid since it provided almost all the
 
mechianized f idni farm- some Firther description seemed warranted. 
W addit i'i ii w . (coiiF in; t)ii)twc,:n the r-li popilalition of households 
(971q), le. "Ltt J i.ele' in!IWsm " e!lo1 (1794) and time "sample survey '' 
(290). A\';iil, s it' u;ir iu(Hi onii;l)pi.ir-ii i(l557i.O v.r\r:e 


The i1i; ii'ini.; itre oil si-;ed I r land p)rep;rat ion and they appear 
to halve tho I,'ilir i inpumt reiquirend. There appears to be lI.ittle effect
On the croppediarea. I ami Nu rprise thatAmthe tractors are not used more 
with Lrai lers. 

http:roparat.on
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The resul Its concerningi tensit\ of land use seemed clearenough. But tthose re];ating, to product ivit v appeared to raise miny
issues. The Ltra cL o users a 1 nrger]o used a,'unts of otLher inputs
but aft-ei-'C counitin g for F,-rti .iz r and crop failures they get lower
rice vields thln the iiun-meclianized farms. Why sldeuid this be so?
Finali v, why were, the mecianized farms .1ess-subject to crop losses? 

2. Di sc uss Lol 

urini, tLue discussion it was emphasized that the area as a

whole had a rL-ativelv low population density 
with a land frontier
in the n1(cighouLfing region. OQuest ions raised included whether
labourers c,n newit In.t, wheLther tle i in cnntrilbution of: tractors 
was in exp;insionni tu, ire; ili rt7 [(on 1I terms, and the suggestion 
was made that fur ther an[Lvsis be mdi(, 'onrernin ll abour supply
available to the farmers. The point wIs mide lhaLt tractcors in
S. Su1 awesi replace family Labour whist in .anva the, replace hired
labour, ff cliildroiin are hi red their time maY he dev ted to schooling
if not al.1 the famiiv has to contribut,- to household income in order 
to keep it above subsistence levels. 

IV. Industry Studies
 

The Impact of Economics Upon the 
Design of Machinery at IRRI
 

C. W. Bockhop and M. L. Nafziger 

]/('7'707,,oh hu, /, ' I/7720for moo/haoa­
'o,7 to ,",l~-r;:o hr 7,"1 7'//"!.17 7o "1 n' 8,tm7(771
 

,
(/e:ZT Of,j*o]"]'N' , ' <rml -inlmg ; mlaohi:ner, 

t.~ / 17~0 ' 7(707870,/ ,v'.7/ 7'2 q(/1[,,. .)' .
 

1,PIC I, (''," 1 7,,' / u,' , '' ' < .'" 08 /(/0')1, 00 ' 2 1(.2t,"; ' 2),7;)7(> . t1'Wi:' , tizop,
 
0? ';:.'2 h 'i"o ¢p
',' 7',' 0 '2/. 0? '/g'72) ,7/ /.]I i ,0,' in,

/.f 7?r '" 0', ' . 7 ,, 
o f1 '; 0,, , /,-;.' 1,,I U?[t. ? 

7',7(7 77;777 T 7.0 '/01¢ , 7', 7'N . ,',)'hc.*, H : ,".'07 

",,
t. ,I€ ','2 8) "/ H ' 7,,,l'o''77 .' /,vb ,z/ .. , ),,',O" / -1:
7 ..


(7 " 7/?'? (' 7 ' /? 'fb ,"':1 ' '71 1./", /0? ('] h 'I . ' 7, '' ''( ' 1 1u, '? )? ' ,, /'77', '~"o ?' (7'/7 7 )7 ( 

http:7'//"!.17
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,/cIe 1-h,one (lee 1 i: 	 s a I.so detemine whetheri: 	 ds 

7 pri¢oduced byoP 110t a m.chine e ono 
,lf btec, in h lHs 	productionh, m zj, 1,7? P who'J 

,,at'ah 712ties hit,t m P'0 / ) V:a/ , pea o n,hkflrl rsturn 

The Domestic Resource Costs of Agricultural
 

Mechanization in Thailand
 

S. Sukharomana
 

Farm nehaciation, especially exprnsion of labor 

displac ng; teehnoloTgies within rice prod'ction, will
 

simultaneously reduce the use of dome.ntic resources and
 

increase the demand for imported input such as fuel oil, 
power enf-ine, spare and parts of machine. The effects 
of farm mcchani,.ation on domestic resouyce of earninq 

is less than the effc/ls of ?.ielo and the opportunity 
cost of Iand. Aloh isatFon has a tendsnoy to generate 
profit. for society coon thoudh it incases the demand 
for im/, )rPs of moo"hi4nery related items. 

Economic Analysis of Farm Machinery Industry and
 

Tractor Contractor Business in Thailand
 

S. Wattanutchariya
 

The purpose of this paper is to add infomnation 
on farm mechaniz,,ation in Thailand by looking at the local 

farm machinery indunntn1 and the economics of usinq farm 
machinery in the case of hPe(I .e.yN)j(ce. The local farm 
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M(101 2)ner i,d'ja I (I I I / p-)I-~rn t 11 t t7d)1 107 /ICoal83 now fo , i"1.q h tqh , , ,-./ i'. , ,- , h/ I wi then ,'o nt p74the 
and frini ,,r '.he 1, imen1 to 
deeo .1e//;b in / ' , oId rueo i mu1 e'ltO 

Ilowev,,-,, ,izie' /,: n r'o; 7>,,,.::7V ," :1? "' I " 51 ?"'/ e.4co pet­
ition, the con fn'an/ or z., :, zk iur c,". .,"1; whi /(' the 
farmers still, have /.o [a:/n :Ih .vitom rate.. 

An Assessment of Calpacity~of Work. hops andl Iarmers 
to Repair and Maintain Farm Machinery in 

IDistrict Fai.salahad : 

Summary of Major Find ings rnd Policy, Recommendations 

K. A. l-tssain 

Faci i iesc f'or repair and main teinalne of farmn machinery,
in District F'aisa7-abed, were e noa ted. Machinery breakdownswere concl.ded to be ne.qed predominant i y by improper use and 

ahi i.ty to meaintain mach-ines was foun~d to be poor. Forty-seven
repair,,hopso, emp[.oyin.u a tote1 of"2.11 perfor, were surveyed.

his pr~ovided: the be.si for a set-. oJ c( on there <ommen datio~ns 
need I~n, farmern tre U 1i operaii aind mainitenence ofn11n1 the 

machines, imr,oved 
 tra~ninq for mechanics and imprnovements tothe cai ty of workshops and spply of spare parts. 

Summary of Reactions and DiscussFion 

V. . Redsy 

These fitier paporI dea wi! de.ign and e opmcnit wor at 
wRRI, ncludedv (.vioedplfntMfarm d be r ip ldoai /and; itm's ropertc resource 

co.tS, and Iis tlv itL adnrlc of rmsir rind torlspoop. fcrilit--v for 
f mra inI e iTr'qi,' in k a imp v et. 
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The2 ElRNI farm equipment technology presently caters for farms
 
of up to 10 iectare. Tie machines can bc 
built and repaired by

small workslops lcted in the semi-urban towns of many developing
 
countr i . However, ERRI I s now addressing itself to develop manual
 
and animal op-rattO equipment suitable 
 fo-r one to two hectares of
 
crop l. IRRI should also deve lop altcrnative energy sources using

animal]. and crop 
wasrts , etr., and alIso investfigate such problems as
 
the ei,;tah lshi:iHIt of plants withl miniimum till ag deserve intensive
 
researchl e I or t :
 

The second paper is concerned with the indigenous farm machinery
industrv in TI'm lnd t traces the impressive growth over last two
 
decades. Presto tIv , however, tlere 
are signs of a slower growth rate
 
in this industrv mainly due to 
increases in fuel price and competition.

The author could 
perhaps have compared the costs of land preparation

and of threshing using carabao and d i fference in 
tradit ional. and
 
mechanical means. 

By using a set of earlier pul.ished data, the author of the 
third paper comes to the conclusion that the best alternatives for
 
Thailand are the 
locally made 4-wheel tractors and threshers.
 

The fourth 
paper, a study of repair facilities in Faisalabad, 
Pakistan, makes a series of recommendati tms to decrease the downtime 
of farm marhinery due to inadequate repairs and maintenance facilities. 
The problem is aggravated especially when several brands and sizes 
are imported from different countries and are dispersed widely. The
 
solution lipus in the use of local tc hnology as far as possible and the
 
standard ization, through ;overnment policies, of si.zes and brands of 
imported 
itens. It is observed that in the case of motorcycles and 
automobilus (whli u1 are imported into most tlird world countries) the
 
repair and ma intenanice facilit ies seem to (Cvelop,even in remote areas, 
as demand increases. 

Evaluating the Sectoral Impact of Mechanization on Employment
 
and Rice Production in the Philippines:
 

A Simulation Analysis
 

L. A. Gonzales, R. W. Herdt and J. P. Webster
 

tgZ fl J ,I~~ . , '*g/)'lV.,'k'))U,,/,( /s U. ;IlUiu , ,ry',/ f.. 
, f ? . 5 (W . iy A0 

uml/li If'' / 
f'o,/ ,>';, , , ',,: ... ' ' ,.s,i / p,, 1' ,e; I27,, r 'ou: ,t," ],e 

in or 
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V. 	Current Status and Future Plans for Consequences of Mec.1anization
 
Project.
 

Data Management for Analyzing the Consequences
 

of Mechanization
 

J. A. Wicks and M. Sumiran
 

1) f t' 1 1() h]li ii.II cp)1 1Ow link be fwoCP the 
raw dota 'wt/ an-d Ow 11a7t Io.al 7,''o,'0',; W-II the 

+l
O+Otil OX 51,+ 0,1 f/]i' , ( '5SZ('t' 007o.1f' '/ /7 (r0l(7('') l jl'ro(.jocf
l 	 ]I
4,1( 7Ic tiilxIl / '" u' / ii ,lThZ// 7 +t('*'P tillllS 

/c . Ci /, 	 i , ./iuona 1 	7,(,'?UI (I. 'fhi i' ,/,)/;.' , .1;;"' ' 

cfit-il / t 1!,I aill, 1a 11 t'1 1. i 'r /7 , /wZef­

satck,+f 'i f 't-1tie.t Vt /'* ' i(' l 1' / "1/t ,?l02(l7 i /! 

C , 	 c
tn wIb',A'A ' V,w1'/ iore' 'x.S;l$tri . t(oPl/'; 

An Evaluation of Mechanization Data Using the FAO's Management
 
Data Collection and Analysis System (FMDCAS)
 

J. P. C. Webster 

This paper has two major purposes. For readers directly 
concerned with the 'Connequences of Mchanisation' project the
 
aim in to povide a crtical coirTnentary on the strengths and
 
weakno,'snes of informnation pr'oduced hi1 the FMD)AS. The appen­
dices contain nome, (Itail about Offe opOra/ion of the programs. 
S0econdly, fo, r.,-ideno toide /hie i'O,]ee/ the aim 7-5 to prorido 
a r+ec+ord of theziili/)i+('7/ i.ion of"I,'A, in the 'Connequencr, 
of Mcicha0n uia ion ' 'I. (jIet 1 I; to l''i'(Il idea of OWhcModt­1. 

he-ilr the 
use oJ" the .%Vern. '!'ll' 1cth iii f/i 
fications whi,'ih Ic,r, adot(1O /If, ,onseqen-., upon 

iw/e ,- , brief int.rou '/ion 
to the 711f1I1'A, , . ,r, ]',Iw, ,n out/ ino of' t/i itodij'i­./;ce 7'l/ 
caton c,ft.h,,7 wit.h or,r s' I'of"-5oi o f f/i" linst, 
 07 "lht 
encounfy,,-,d 171 the/il;'qr,'.,,,ation ,: /111. inalI.I there isdis os ion !l e:t.rr'ii i,i'sses~m ,,f flih-, qA,'; inf /]" hu,,old 7), 	 [/I,' 

/ (, *. t/i' O( 7",; -1rrpelation t t i ' COW T t ieha 1;,i::ati'o) upon 
small ri't,' f'fIms. 



- 42 --

Measuring the impact of Mechanization on Output 

J. Lingard 

,71,1, '/ 'ol o1h'O;'Iieu i( . t 0 lOH,f 1 ,f11 t oib," ut"ip 

,4,"1./ / ,,n , ,,I f, , i -' 71 lfl) ­p'i .l , ' '",i .k,/! '", u , , lh 7 P 

t0 110 ,/ = =v,'e (l l , tilfq.f" m ) ,o/1',onldt. 

1th I ",i 'c t 1 / ;/1 ,1,7 7,,; 1 1 / 2'r? !)7fit ,t , 7(2,1, 

,,./ .f.':, 8:. A,/t/ ,,', / /1,; /hb / l,': , 'I h , ,,4 l // / 7/',,'li zo, 

' '0 1 1/8111' 1il -Iipit Ivil- I t h (!H.2n l t'Jp.ii/o ) is:'t ,'/?::,:."h: 14 I tc thfl',1V',' ',t:;' ' ,1/tn fr : /" ' / t,''( 

41 IN 1tJ11 n 1.,! 1'i1) I t'1 /< f( /i, 12 :8 / 4. 

Suinnary of reactiJons ,anld Discussion 

N. Bernsten 

TIl~u1), P' i es 'Ice, I t WI Il t c' tIrategy be ing used 'o process 

andl ev,'iuti to the I,' rg; s,,r[,CV data sets (20 .JectLe( hy coopera Lors :in 
I (l)ll~r'.;ia , 'lalm/'1:l,'(1 anri tel liiii pi nes. 

Wi 'It:; .ii 1) 1i:,' l I; ini, IIhe (I(8 c(7/ia(r' I.te 1i Lt i f aow1 

1121114 '! I FFI-ll a p1l;ionHt a lllll. 'l(11 I 11 I ; 1)21 V 2;i', : \'2-t elm, 4. (I, (e175(.ri 01" tile 

,, I 1 I , / 'rI 111. 1 i T ", i I 
pap ll<:etv t b lloiprcess V.C Thl( I l ide,'II s; I II1. [', the iy g 'ieused te 

-a IIat 14lti lage aI 'li'nrad I I sets te tLat (ned ill'zed :v cooerat'orl 

a va a 'p "lll s l/l 11( 4124 )4)11( f a42 1~
;1'Ha is4 qvy lie wp DI 4221ip io 1) oft tIhe 

n, antl teII 2i llpp l- i 14i IIp i I 'd Phili4 : ; is I.llv I I il. 
'4mt )1 I J41 I11tl.'r ,l l i,:; 1,.s,:i I;n , - ~ v '; ,l~ l: . I l p !, ll 

)'Hflj l '2(d11 Ill 1141 1 ,4 14 211224l' d14 ."R Jwil he :;1 paI i lin pa t , ii i 

I l Ill14, i44 42 1 ili's Ill'' I .'l ((H)AS ',': i f; f till ' 4 441 2) ilil,'(il % 

http:e175(.ri
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Wt h ' r fpt'r lp!ov i( It -ii 4 I I (,(I' Io', ' p I l IIf l' t 1)l(ls ll, JllncInd iny d itfFli i IV i r, thatl ll;vP, tWl'm ctc' tilrp ! i n mdil fv lU 

ti41le '' i1il: It, it,-,ut 1 .i: 1 r(I' (I',II,' ; o (1( aIIII 

,0 ) I 4, 't' ,4 Ia. 4 I i"'10 


144~1'Fo ' o('(I': 14 l11(.,4 
, 4 4;' I,\( I' ,'t' ' I ' I oll-V' I tII(-':: ,' 

and4. 41:4 I '-' I (."4 1 4 I 

1,i I 
(I il .I :,( ,";; I h aIl il1 1llIill , liV:Ia,lil v ;i , ' a; ~o r,;l' ; illli!-;l
'llfou :)n ,lI) II (',ire I'' I Iw 5 . I111(I f Iva r'i'l ia wld c'1 11 ln ({,'./, I I)(- 'a I i w'' v rtv l ~ I;i I V l' n4 C O'- , gi Ht'. I iO "r
 
I!;ki ; :I44I '1I4''I 4 41 liI.II1 ':1ii4 4I4I , [ :I4II' ! ,-1


l 4-I 
 i' "l i ; h , ; I I )!:I ,I -I 
{ ' i i vpart cu I - Y .lpplrtyP ivif v t.'i. m~ , lhi 


(11, lll11h il i;'. ll. -v f' liuo d~(, 


l ,,i,ll-r iinth,l)(n,vi t ((,ni t r l I t- i oi 
l, i ilo ;, la ] It; -itl i(th'a lI,l' 'p r ,s liltl', .111d itt i , ; 1' iI:4 li . ..- 'll''41 'd Io r (:4llFI dit ll a ",",t (l ',(I114,4i, illi 


t rn 'l:1 ilI 'ill 4 IIII _I Vt, ; 111 1 . l: I IIlI 4 4 


4 I I,4 4i'Ilt' i 4I 

'' I I Ii ;' I r: v I(I 4I1 

4l4 ; ' ' ;[l.l:, It4 I Ic I(,'.4 llonii ,v4:;4'44ti lj 4foi 


11 : ., 4i (1
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> 4. I4 - 41 o 4f" ,' 4' rs ,,orlI 44 ,4h ,I

C44: Il-I '. , ''dI I' It4''l. -.141 I l,llI , d <I l . p ( ' i 14 lit,
( as4ii4o ,i ;I4I I'4 I .4, 1. :4(4444-so 14 144 1 . v4 , r'cap4 44-4 

i 

4 

1
I . 'T i1 44'.s. 1 ",44 I whI( 44441 n f41 144444 41 44' a (( v ' 11 1 he44o 1 i I e 44s 

SU11114l,li-v or( ltcpriCRepointI f (Wo-kigG oups 

A1 LinfgaiCd 2/ 

The 4 site group. repor ted back steparalely oin tlir deliberations
*ilthougli ,OVvCII commlnon pointIs vmii1"iged . A genleral case:45was illade for: 

I. DocurntL 0atn- t4 all sign if ic4ant411'i4I) \''4Cyv(r (cvr.'n. lst- data riles 
can be Ioll 44<-,,.(1in1 iitupL- - l 4('(ir ti- ' 'trc lv 1n f"lV~i rv,4-4':4cll h. The 
410c'('5,I 1' 4-)444)4l1: i' f I - F 1144441n '44I ('1 :',4tI 
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;1 [4 41l 4 fil i v l,4"it t(.I4l b p

n2,404.11s.11 I)lt' o I 4l'v F i" i'I'41'l s ' (' J4li'J)4414,,1.I( 4i4(44nl4 4 

2. l1dividiu il 41q .. ' 4q1ndi o s ', Ulia'II tv -; I14 ,,iph 1iz P4' i , d 44144 fl44t' F t11h
C4'losenl44 441t'2 I for t:-::ll4ijll i, 2. i llula',,os <h]-ll Id4- f444:) on as (p.'s dealingw.ji 4 I' lad iuse(,;'!I I 'llfro44 iCi- ilI C 'a1t4. 144 toi 4t Iow plpni Ian11on dltsi. tyand 'l'l:i l1and onis 421-1.; ( 4 [1(4 s r' Y,' adva!ced4 tol i t - 1i iwv'I forml4 oF 

2 T'll is ' t,4l f i s :111n "1sy npop sis, ' 441 1. I 4 ' l/4 i Of th e I i uss g 

pr-es ntted by D. Ilouglhl-on, P'.(.hlC4l'14, R. lFiolds-n4n 

C 4 o(di scC i(4 o rO ipS 

and K. Mikkoielst'n, tolgelhelrwi th L i F :i tidiscussion114;or444 " th ,.sv reIoC rts-;. 
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liiPihpI no 

Two iiain points were thought to 
he of special imlprtance
 .
 

I. A Meclhi;i izit ion P"Iicv Bodv 
for 

now be ing set up would direct requests
inf'orrmition tI roupsIRRI althlioiugh the consequencos studv 

work i; rerv ,iciZgn Io he,I of limited generality to the P'hilippines
 
ars a wIleI,. I.,, anIRRI iI play importint roleo -iaising with the 
new P1I1 iI' ( H I .i 

A cln ra'; t r i r t i . s t:ndv of t ie N irv is now requi red to allow more 
general l(' ilI ronu io 1to ) (I"riWln. 

Futlu r work oh ,'mpl mnIllt shoulld he expanded beyond the machine or 
task level to the f;irm/rommunitv level. 

More emiip lasi.s I tlLr shers and justnot tillers is require.. 

Time iness i[ s,,shou01ld he indeveloped cooperatLon with agronomis-s; 
what are the co;t. of delays? 

[t was als fv0rL that the census results and the experiences of survey
personnel lave been ]1argoly untapped.
 

Future Pl.ans 

Assi gnment of Fuitu re responsibilities was discussed along with the
questions of wlho put
will Lit' resul.ts t ogether and how? Analytical

resour(re con:str;a ints were (cnltinuouslv stressed 
pa rticulalay the shortage

of counl)t ry c ordli i ro,L Ipersonnl. 

Fiiia InIlt q'lestion was )osed as to who is the client of report? -UISAII) or (Xiilirv Mini ers? Nifferent audiences perhaps require different 
repor1ts.
 

The imewd Lto short torm need foris the quick esta blishment of a
produo:io lie - 'numbers;'or sto perform iultivar in to analysis. The FAO 
programl was iivarlv readv aiin] work on estlali shing an SAS data base shouldprocetd immineiv. 
Rpport writing wiII flow from the analysis and as
Lime prr(,ss,:; any cuemrgi ng gaps in arensthe above filled. The future
 
present s a clii IOnge' 
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