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INTRODUCTI ON
 

The United States Agency for International Development is
funding a research project entiLled "The Cosequences of Small
?arm Mechanization on 
Producticn, 
incomes and Rural Employment
in Selected Countries of Asia" 
(AID/ta-c-1466). 
The project has
two components: one is admi-nister~d by the Agricultural Development
Council (A/D/C) and has supported a series of case studies on issues
related to mucihanixztion: 
the second is conducted by the [nternationaJ
Rice Research Institute 
(1RRl) in collabor..ation with national.
 
researchers in 
 ludnesia and Tlhiland.
 

A research planni.ng workshop was heJd at IRPI, Los BaFios, on
31 October and 1 Novemb'r, 1977, to consider the initial proposal and
develop the research design and methodology. In add:tion, the workshop
participants considecred countris to 
be included 
in the study, possible
survey sites withip countries, sampling, survey techniques, alternative
modeling formats aid 
the nature of the complimentary case studies that
would contribute Lo overall project objectives. The researcL design
evolved w,,s incorporated into the revised project proposal.
 

A second workshop was held at 
IRRI from 11-13 September, 1978,
to discuss and develop the specific research methods and design for
the field component of the project. 
 The major objectives were to
review and finalize the research desigus for 
field surveys and recordkeeping activities, to 
review and refine the 
field survey and record-°
keeping data instruments, 
to review and propose strategies for
implementation of 
field research activities and to identify and
incorporate those technical studies to 
be associated with the fie>1
surveys. During the 
course of 
the workshcp a minimum set of hypotheses

to be tested at 
eacih site was specified.
 

A third workshop was held 
at IRRI from 1-4 October, 1979. With
data collection well underway the participants concentrated on 
the
following issues. 
 First, tVe status of, and necessary modifications to,
the data collection instruments were re-'iewed. 
 Second, progress with
development and implementation of 
an efficient data assembly and management
system was considered. Third, procedures for data analysis were defined.
Special attention was 
given to simple, field-basod, analytical methods
as 
well as more sophisticated computerized approaches. 
Finally some
initial reports from the A/D/C funded studies were 
presented.
 

A fourth workshop was held at 
IRRI from 14-18 September 1981.
was jointly sponsored by A/D/C and IRRI. 
This
 

The objectives of 
the workshop
were to present reports on 
the AID/C fundd projects, to present some
initial analyses from the IRRI study and to 
review and consolidate plans

fur the final year of the study.
 

The proceedings of 
the workshop are summarized in 
this report,
which is set 
out as a series of abstracts of the papers presented and
 
summaries of discussion.
 

http:planni.ng


When reviewing the contents of 
t:his report it is necessary to
 
keep in mind 
LV co original objectives of the study. Tihe first was 
to provide a better understanding of the effects of mechnnization on
 
small farmers. Emphasis was 
to be given to determining output, income
and 	employment effects of 
small scale equipment. The second objective
 
was to encourage more nppiied rusearch on the 
effects of farm mechanization
 
and 	improve the 
capacity of Asian scientists and institutions to undertake 
such research. 

CONFERENCE PROCEEDINGS
 

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

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

-
tlerdtL--/R. W. 

A generalized sequence of mchanization of the Asian
 
rice production process is doeloped, based on experience

in Japan, Taiwan and Kor a, countries which bh 7978 had 
reached a relatively high leel of mechanized ice 	land 
preparation. Labor force grow trates are contrasted 
across Asian countries, A net oocial. benefits vodel o
eval.aling the desirability -_ mechania inp rice product.;on
is outlined and factors often neqgiected are identified. 
Available euirical epidence on some important factors is 
reviVewed. In closing, the most apkticai isues for eva
luating the economic consequennen of lCoahaninationare 
stated.
 

-/Affiliations 
 of auLhors are shown in the list of participants
 
at the end of this report.
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This paper Presents an ovelv'tiew, otfagricou tura&
mechanization' in the, P'ilippine~s by discussin a briefhi'stor'Y Of the events that led to the realizationi of
need--for a)rsoun'ariculturaZmgJhanization poicy,;\t

the 

also brief 4,-discuss'es the present Status of thedPhil ppine agricultural machinry-idsy ulnn
 
-,'he factors tha~t contribute to the tzeed.'for poliie
 
these) policies. 
Results of the First Philippine
 
AgriculturaZ MehnzainPolicy Workshop 4 held on 

in the workshop, are reported. ,(The es'tablishinentof the ' 
NaioaZAgic~tra MchniatonCouncL.1 CNAMC,)_ 'the -*goveningbody that will approve7 and implement the proposed and futu-(1 policies on agriculturalmechanization 

in the country izs also discu~ssed.
 

B. Lockwoo
 

*This report consists of two parts. The fizrst contains 
br-ief rev-iews.,f-.the Government of Pakistan 'sfarm mechanizationl

P policy fronm>1975 to the present,and of a Wor~d Bank study of1,975 which question6 the suitabilZity of 'thi. policy'of rapid1,.14tractorizationin the4 -,'context 4of the typical farm size and 
~ productionpatters_of Pakistan./agriculture.' The scndpart'I-'--"~Kpresents some of the results of a~ study 'of 'fam mechanizationin Punjab.Prov~ince, Paisalabadin 1978-79.,, Data on the lbehavioral 

-~
 

~ ~ , 4pattern of tractor~farms generally 'support the 
fin'dings.cof the1975 WobrldBank studyj and its conclzsion that whie4'tractor2
 
4'44~p'

4 
4 farmers 4earned,good' returns,on thei.r'nemns in trac~tors', 4144,~ and. attachmenits -these pr-ivat' gais wrattie ~xds of1.244ubstatial social c't to~A4 4 ~ 1 Ot 1Lrurdl 'scZSiety, parti ulaiily in

terms4 of the transfer of farmland 'from ;ternants&'to tracxtor-fc ners 4~' 

http:rapid1,.14


'1tractor 

4'~H 

fik cofh~si-nderg fort arson~ddls 
e. byff msize, operationcmi''*,n'f takmen and beth5eenowesfrwrkad off-f arm dcontract work on4 oh ers'ajd Tartheiththernt, frf. 'anoi&omiZonofathhanl s howsjclerlcetjgrowth in 'tractor-b4ased hire services suppljied.I
by medium and small tractor-farms to 
a ready market ofZargely medium sized farms. ~4 

Summary of 4Reactions and Discussion
 

1*P. Binswanger 

4
 

The papers confirm that mechanization is a complex issue
~.p~tiu~aly

environment' ; 

henoneis dealing with ~a~range of different..ysca
Ind economic circumstances'. owve 
teeare some 
 A
 
important 4regularities:
 

Firstly, where there is a high population density it is,,hard 
4 

4' 
to find convincing evidence ~. ~thd.t 1iechanizatfion causes gains in 


crpigintens'ity. 

.1 

Secondly, the research issues-h 
 remained largely the
&the.~-ast same over
ten years despite 4the fact that much work -has been car
''out-; e
nia large.'amount of information is av'ailable..,
 
4 ed~
 

Thirdly, the metho~dological- iLssu(-4 as~is a cause or to whether mechanizationan effect of intensity gaInxs is knot yet solved. ,'"Furthermore it cannot be solved using cross-_se'ctilbnal 
data but requ3,res recall
data related to 4the complete period of mechanization. 
 ~~ 
SFourthly, whenever real- demand for machiniseddu
&ihrto an open land firontier or rapidly risnghags exiteis quite r'apable of responding satisfactorily. duAn example is Thailand&yi 

where an increased mechani'Zation demand arising out of expansion o~f
Icultivated 
area in the north and northeast plus idcreases in
4 irrigated4
area in the central plains has been'satisfied 'under afree trade~~regime 

'which has allowed a *competitive4'indu'stry to' respondiigorously. 


4 - 44444 

poiyLockwood's paper describes a situation where intervention by
'poicymakrs hasbeen less happy. 
 Depte the fact of4 I
 
thlroughout tenant vcin
the sevenities and,,despite the doubt's 4aboithe makers-of 


.4~~~tractors chosen ISy 
the government, 
 stll'6n'in 4h~olce 


mbr'eare s that~efforts,in4 the Phili nesAj -i6e n'iar44mor successful d by' ")be4neficial' to 14 in 4generating a ntoa n ng''n 
 4 44 '' 44 ,al setons 4 
4 A"U~ "lc 

4t14'"e4 >U-w'y,commuity. 4,,--4
444 

4' 44" 
4 

4.4JA 
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The Total Factor Productivity Crowth of the Three-Digit 
Manufacturing Industries in Thailand 

P. WiboonchuLikula 

'n, ;t[(l117"1 'ohi,' / )',q hue11' total Ja,.etor 
'177ai1 InolIow'I, inlipetrico in, 1 . ,' ;' t: ,.1 w, !,- ,. : (n . , / , 
lr eI' , l '/ f- 11,/a,flyc 1 I ft /I,?1 ,, n7 n?'hi'i. /q 7ll 1 llos /n ' 1 h, Ji' I/r;'ICo , '/n '1+10Olei h
 

fi101 f I ( / '1, 1T0h 7
,l C17,' 'I',/?f3( 7f/ '/1 M t('h)' t 

iolC oi/ /''71,1n / 0.- fI ( j I (,, ,/ I /ell,(' Mt , frm 

I1wA eea Eqilbru Analysi of the EI'ffects o
 

Rice Farm Mechanization in the Philippines 

C. S. Ahammed and R. 14.Herdt 

AI ao~il7?/ ?'7W; , /irq ivl i 3cm!o pc-,,d inlput-outPutrerations, 17n used to fomare /''//mnt iome ditribution
 
and resouGce ntr7[.ation Affects
of Iroduoin7 idditional Pico 

usinc, atternaaic rice form mechanjiation su tcme. Aqgroqfa tonet effects t,,, -omj;,cd h.71/ noor~na/: 7 'facn litcasit'/,
'di, tribution ', 'conoml f-io '., Cld 'impostr sit,/'titufion' effects.

A methodoloqfoTaZ :tep li,,aqrf'o toed gea-if0n of the con(tome'ate
production oectoP for Pc0c and agprcoI tua7 maCh fiel ,ec, tors
 
into 501-:c fore dopendi ig 'ards r ontrot -opo7? ' ho - ec/inoloqTy
on o 
mix and iiitiidual mac Inohtn n f /. 'ie houOrlioid
cjarse, aje dint-inquishd to prooi(' so(OC oa? t7l/on in onewption,
savinqs and fihnort 1elha ?i01-. T ih0000 77/ 2077 cons-: dot nt ueose ts
of the finaT donman a e or for ". /i:'eeot.nffectsf °, i 1t7 Ihe
of inechani.at !on 7), /'77/ (vno!amonq Jour watc rtOpOaiaaa
regines coniodeeOd in /. Mor/el. Wl e n1inr('csin"I 7t,/n ities
of mechaniation in a .771011 Waer regim, i. found /o 7*o),.IOn
employment ni(/ innoome n'(i rift/iooZ proboem,, a ,omparinon (v7n7'
water Peirme,I ( nt iot-to roo 7'Pltrio." 00f, 71) Vto of 7 I;.ny 
control.
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Technology Change in the Philippine
 
Agricultural Machinery Industry
 

K. W. Mikkelsen and N. N. Langam
 

JQ lVimi na y anah1ysit ha bo, done on a survey,sampl , of 4? hl ipne aQir, outlltual machiner'l mann
fac an tIo d tlreito' the n,?tNrc of produot changes
madec an(1 to (1 0 erm'no, ho Iurato!n is of nnova ie
firwns. A wide 1)ariOt!1/ of ,h 112.0: havc' boon n1 .tituted
holing on di.,,ab11)1b, / liff 'n,0,li, orn tiation and ad aptation to I(nI aJr,(n/II, lUIt croib"I. 
 erolal measuPes

of di inti root. root <t. /.to ni,,/ halln/oz a tli vit were'fouo.00 l to1h0 oo rol'!'// 1I if.h tir ,u .'n . 
i.! 

of t'roduot cgattes 

Energy Use in Alternative Rice Production Systems

in Nueva Ecija, Central Luzon, Philippines
 

D. Boughton
 

This study in1)etigate, the signifioance of risingfossil energy pr-ioes for the development of rice produc
tion technology, pam'/i;claly in the J'icild of mechaniza
tion. te use and prOmIu t:ioft.Y nf rm.unr employed

on rainfod and lnrriga ted grams 
 in /:he Ihi lippines aremeasured in oner,*! ao well, as 'inanoio h,"Ms. Fertilizer 
use on all. farms an1 wae.cI-stp , on pu p riga ted,accoun ted for the a shape,,,,11 of fors il energy ysP

omd cash peymnditure. 
 When expo.oto( i Tno'o-ases in realprices .ofchemical Fnplul: [P, added to .,i.ting costsof production then repY 1;,)5% )-j"n/o urpon t returns 
ahov, ,'at.le 005in/pop( /l: ar on ?'njod anilam 
on qravity irrigated.ormn. 

176% 
In a do vie of rising inputprices and .P0, 4 in(/ demand J), ?q,'r mOWY, ihweainnovations 

are neoded whioh both inn-Poso., yhisl, aWl sfim1ltanOouslyimprove the prodol n'0,>m,,.:.
tioi! Of 'J"o]1 thaIt: (1P0 becoming
scarce reMlatioM to doman. 7'10is m.n- of ,Nohanization isillustrated b; 
an o-antr (1analyi(, of a hnd 'ownred 
machine for de1p ,-,zooon1r. of i nor. 
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Summary of Reactions and Discussion
 

J. L inga rd 

WIboonchutikula's 
paper reported an
to measure total ambitious study attempting
factor productivitv growth for the agricultural machinery
industry in Thailand between 
1963-76. The assumptions involved in
using Solow's model when applied 
to 
a somewhat .inadequate Thaibase were tlhought to data
 
felt 

invalidate the results although other d;iscussants
that such studies were 
'qecessalr\. Conftsionreported productivirtv growth of -1.36% 
was expressed at a
 

contradict a 
in table 2 which appeared to
fi gu re oF +5.33Z in table 3. Paitoon replied that
sample differenues accounted 

the
 
for diFferent results.
 

Ahamned's paper described an input-outputl modelbackward and forward tracing the
linkages of agriculturFI mechanization.
alternate Tiirteen
-ice 
systems were evaluated 

resource use 

in terms of their overall
(harge in response to a IN?'assumed increasedemind which must in ricehe met from one of
between s, 

the sy'stens. Substitution'stems is not permitted, the 
land resmonrce somewhat unrealistical[Y is unconstrained and questions were 
raised as 
to the
zero quasi e lasticit non,s of s\'stems 
not using some 
inputs (e.g. threshers).
The need for further runs to 
test the robustness of 
presented results
was stressed and despite data 
frailties the general equilibrium approach
adopted was thoupt to 
have much potential.
 

Nikkelsen/Langam's 
paper reported 
on the prelininary results of a
survey of 47 agricultural machinery ma nufacturersinvestigating product changes and innovation 
in the Philippines
 

Discussion stressed the iueed 
in machinery designs.


for multivnriat, anll, ,is of the dataand asked whether TRI should play a coordinating/updnting role indisseminating manufacturers' improvements 
to its de si gns. 

Boughton's paper out lined 
the positive
for different rice 
role of energy analysissystems but stressed that energy 
ratios have little
normative si gnifi,.;ince. Mechanization 
in the form of 
a deep fertilizer appl icat or could bh an appropriate way 
to c nv, the technology


in the 
'v l ,,Iri-n, A l and fertilizer prices. 
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II.1 Land Preparation
 

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

A. Hurun
 

A study on the profitabil.ity of owning a tiller wasconducted in Mariuk Village, West Java, Indonesia, duringthe wet season, 1980. The objectives were to estimate theprofitability of owning tillers, to describe the creditsystem in the area, to identify the reasons influencing
farmers in purchasing a tiller, and to identify any technical problems that might influence the profitability of
ownership. The results show that the B/C ratio for thqgasoline tiller was 1.14 in the wet season and 0.9 indry season, and for the diesel tiller was 0.K' in wet 
the 

season, 0. 6 in dry season. The internal financial rateof return was 7.2% for the gasoline tiller and below 1%for the diesel tiller. The breakeven points were 11.3and 9.7 in wet and dry season for the gasoline tiller,hile for the diesel tiller they 19.3 and 18.6 inwere 
wet and dry season. Technical problems included difficulties 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 R. H. Beinsten
 

Mini-tractors have been introduced into South Sulawesi in
order to provide additional land preparation power in this
relatively sparsely populated province. 
To better understand
the impact of this program, ten individuals in Sidrap and
Pinrang Districts who bought mini-tractors in each of thepst five years (1975-1979) were interviewed. Information 
was collected about socio-economic characteristics and variousaspects of tractor operations. These data showed that tractor

ownership was not economically viable, due to breakdowns and
 a shorter than expected useful life. Also, utilized capacityof new tractors during their first year of use has declined each year since 1975. 
 This suggests that annual increases in the
tractor population has made it
more difficult for owners to
achieve the capacity utilization level required to cover variable
 
and fixed costs. 



A Compaativ 
S*in Nueva 

Analy, s of.,TractorCont ract Operations
EciiaPhi1PP~nes;K,19172-an 1980 ~ 

C.L Maranan. 

Changes ill tractor contract operations,i-nNuv cjS between .2972 and 1980 were anlze.Beei-jat~a
were calculatedfor to wheelI and four-whel ractois~ Thareas sericed for both itrctotpewreprnt'izd6
deternine the level'of operation-requi-red-tobreakLei en. 
Results -shoed that, at current contract rates~and,wi th cur
rent uti.li-zattibn patterns, tw,h6e l tratronrh- r~ 

a urlypr -z.to~-nted vie'w'int.,,.i-s not- viable.2 All t~o-wheel tractor ower weea' ith a mnaini cocerni 'tolprepare thei~r 'own lands. 'Henie__, there wer'e mnany rion-pIecunIidaryinterests not :incu1d in the benefit-cos't analysis. No significant differenc'e ere noted, b6tween the 92&d~99
opertios .. Te ~efit Cost ratios:?l'rflour 4wheel traictorsdecreased'from 1. 24 'in, 19 72, to 0. 89: in -119 79- 80: buie remnai-ned-'constant at~approximtu 0. 66 for two-whee 'trcacto~rs. 

~~~2j 
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Summary of Reactions and Discussion 

C. J. Gill 

1. Opening remarks 

These four papers are thematically quite 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 policy issues were bypassed or, at best, touched 
on peripherally. Production aspects of tractorization are only alluded 
to. The direct labour displacement effects received some attention, 
although apparently con flicting statements someLimes 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 thrcugh the displacement 
of tenants, sharecroppers and small holders. 

The papers tend to resemble market research, since they are 
largely confined to an evaluation of tractor performance and (private) 
profitability. The evidence presented suggests rather poor performance 
in these respects. But if this is so, it is curious that farmers should 
continue to invest in tractors. The following three hypotheses are 
advanced as possible explanations for this apparent contradiction. 

1. Even with overall excess capacity there will be peak periods 
when demand for ploughing services exceeds supply. The tractor owners, 
being farmers, will tend to cultivate their own land befo~e putting their 
machines up for hire. By then, the hire rate will 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 ownership. 

2. Seasonal variations in hire rates are usual in Bangladesh,
 
as are seasonal fluctuations in the power tillers' working day. In
 
the peak season power tillers work 20-22 hours per day on a three-shift
 
system. If this also applies in the Philippines and Indonesia, and the 
peak period working day is longer than that assumed in the four studies 
(one paper suggests 10 hours per day), again the benefits will have been 
under-estimated. 

3. The evaluation of reports provided by tractor owners may have 
been insufficiently skeptical. These far from disinterested respondents 
may have tended to overstate difficulties and costs while understating 
solutions and revenues. 

A final comment concerns Mr. Monge's econometric model. This is an 
ambitious exercise, but the impression is gained that the 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 (leficit area, 
to
 
which it was replied that the Survey Area was 
fairly unusual in this
 
respect. Uith regard to profitability, 
it was noted that defaults on
 
tractor loans were at 
a hi gh level and LhaLt sales had recently begun

to fall. Another discussant said that the 
 arger 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 profitakility of their equipment, by 
for example using their tractors
 
for non-agricultural purposes. 
 It was observed that 
farmers were sometimes
 
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 theortical 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
 

The impao. of power till/ o on loductinikty and 
empI'Zomynt in famzq l-NAh Agqiou7.ur' in studied. There 
aro tt main hypothe,n., Jrt, tho use of power tiller 
in BaRnqaderl wi77.z, ,eape the pcr,botare output in 

http:Agqiou7.ur
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An Evaluation of the 
Farmers' Decision-Making
 
for Investment in Farm Machinery
 

M. Munir
 

Resh its ore derived from a survey of eighty-eight 
tractor owning farmers in Faisalabad, Pakistan. The
 
study high.ights decision-makin 
at the farn level in
 
terms of selection and purchase of fa2, Themachinery.

majority of the sample farmers were 
large Zand-owners.
 
Investment decisions were made 1rc(o,n'nant1?1 on the 
basis of economic factors, bt: non-economic factors 
such as expected leinr and prestige attached with 
tractor ownership also p[a.)eI,- a taed withzy(.a vital r~ole. No ec-onomic analysis or financial justification was fora lized
and the perception of benefi ts frequenkly led to mis
calculation of capycta~d -ains. The in .,estment decision 
turned out incoroct for 18 farmers. Joint ownership
 
was rare and mainly conlined to close relatives. 
Priorities for purchase of the 
tractor Implements and
 
attachments wrcre fixe i by uisuai. in(J round-the-year 
use, cost and custom services market. Most of the
 
tractor replacements reo"7ted in 
 increased H.P. Choices
 
of farm maclziney were most commonly based on the expe
rience and advice of fellow frarmors. 

Causes and Consequences of Power Tiller Utilization 
in 'ToAreas of Bangladesh 

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

Causes and consequences of poiicr tiller utilization
 
were examined with data coleted from a sample of 63

tiller owners and 56 non-owners. Timely and quick cultiv
ation, difficuYoty in managing lain(qe ,tubers of animals,
low cost, better quailtp tillayo and shortage of animals 
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were reported as the main reasons Jfoz purchasing tillers. 
Cost was low hecausc of distortions in the prices of tillers 
and J' cl. Unavailability of spare parts and lack of repair
facilities wcr r'eported as major .rnoblems. Tiller use 
siqnificantlu in oease,- tie size of cultivated holding, 
decreasel rpeiian,labour, ovcted tenants, ohanged tenur. 
staturs, inorr'ascd 'op}ingq 0tensit 1- and inorYeased machine 
orientation of J'armerQ .n both o] the sele, tcd areas. ATe 
findings indicatad that: mi'ehanization of t,11a(e would 
larqel~ bonrfl~i.t r iob,'fJ,1nwies al tiw' -oxrnneofnia n 
marq-inal j'airiors.!'- i n 

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 tractor ownership and use pattern in Bangladesh,
 
India and Pakistan. All studies provided a consensus o, 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 inincrease 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
 
cases.
 

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

6) 	 In all four studies, the provision of credit has had an
 
impact on the number of machines sold and the type of owner
 
acquiring them.
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7) 	 Maintenance problems attributed to the lack of spare parts
appeared to be the most serious technical problem confronting 
tractor owners. 

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

None of the papers contained an economic analysis of machine
 
use. Extension to i.,clu(Ie this component 
 would add to their usefulness. 
Also, in examLning the impact of machines on output and employment, no

attempt was mace to dissect the confounding effects of irrigation,

improved vairietil adopt )ion '.nd use of 
 fertilizers. 

2. 	 Discussion 

Discussion firstcenLred upon the 	 fact that bullocks and buffalo
continue to he used long after the introduction of mechanization into 
,.n area. This may' be because farmers wish to avoid the risk of breakdowns,
or because the task.,; carried out by the machines do not cover all operations
(planning, levelling, etc) . Furthermore in some areas the cost of
maintaining a [. cattle is low since many are fcd 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 farme:s had suffered. 
Another area which governments

could assist included trainin> 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 4here there
 
is no excess capacity machines are not rented out.
 

I. 	2 Postharvest
 

A Comparative Analysis of Thresher Adoption

and Use in Thailand and the Piilippines
 

F. Juarez and R. Pathnopas
 

This, paper pt"doiks a crons counl ;ry comparison
of thresher adoption rind une in Thailand anrd 
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Philippbnen-. Ift attmpto traceto the hi towlof thresher adoption (i,l (Iiffusion, dCtermine the 
factors afiPotinq adoption, and measure the private 
costs and bnefit., 71. in foioid that factors li ke 
iri(ja tin, hi tyi j/ ri,? varietie, farim 
Si20 an(d !rrd' ] ailities affoct adoption. How
ezver, it n,t l'th(' 'ori.tivo 'ncf]to that induces 
ra'id ado; 1ioin. 'anSt anld futre intno tmont were 
ovna tyId '1nd it is found that .,nr.fit. -r? eo.nrally
pon'ittve for oloners' and users. 

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

H. Siswosumarto
 

In the past ten years rice milling technology inIndonesia has changed from traditional to mechanized methods.A study was conducted in the Subang and Indramayu Districts
of West Java to evaluate the technical and economic aspects

of the rice milling sector. 
The units surveyed typically
consisted of a mill, rice huller and a polisher Ninetysix percent of the rice mils were privately owned. Seventy
percent had a capacity of Zest: than 5 quintaZs/hr and 30 %greater. 
Small mills operated 190 workinq- days per annum
and milled 395 tons of paddy. Large mills opt"ated 214 daysand milled 503 tons. 
 Net reverue per ton was bS$5.78 for
small mills and US$3.97 for large. Investment appraisalrevealed a breakeven requirement c.f 362 tons of paddy/year
for small mills and 639 for lare , totlicr with an internalrate of return of 40%, for small miis and 22% for large. 
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Labour Use Pattern and Mechanization of Paddy
Postharvest Processing in Bangladesh 

J. U. Ahmed
 

In Bangladesh, the economic necessity for small-scale 
mechanization of paddy processing at farm level does not
 
appear to be strong. This may be attributed to the already

low labor requirement in r.oj: <the 
 traditionalmethods of

paddy procesing, extensive 
use of low-cost female famil.y
labor, and the existing low level of postharvest loss. As a
particularcase, the analys s reveals that the average of food

loss per farn due to wet season drylin constraints was much ,
below the level at which the costs of using small-scale driers

would equal the gains from saving food by supplomentary

mechanical drying. Contrarily, cus tom 
hullers njoy cormercial
 
demand among farmer users mainly 
clue to their high labor
productivit. The custom hullers, however, wre found to have

caused some employment and income imbalances among the rural
 
poor which m1 be alleviated by pro-poor development programmes. 

Summary of Reactions and Discussion
 

J. A. Wicks
 

1. Reactions
 

Although presenting a common theme of post-harvest activities these
studies used widely differing types of analyses. 
The papers by Pathnopas
and Juarez, and Handaka both demonstrated the continuing private profitability

of threshers. 
 The reader may be overwhelmed by the mass of results presented

and the failure to focus into 
a few conclusions. 
 Both papers were concerned
with the profitability of threshers although note was nade of the importance

of the social welfare issue.
 

The paper by Ahmed presented a broader view of postharvest operations
but was less analytical. 
 The details of inflow and disposal of paddy for
various groups of society clearly demonstrated the discrepancies between
rich and poor in Bangladesh. 
 The results clearly suggest that rice mills
have resulted in declines in employment, wage rate and net 
income of the
 poorer sectors. Alternative activities such as 
paddy processing and livestock
production are suggested for generating income for these people. 
However,
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the 	capacity of these activities to provide work for the rural poor is not
 
evaluated.
 

2. 	Discussion
 

During the discussion it was suggested that, in Java, the main factor 
causing the switch from hand milling to rice hullers was to save costs. 
Now the problem is one of too many mills in the villages. The existence 
of studies of displaced labor was queried. It was suggested that little 
is known of this since, with any technological change, some gain and some 
lose. The losers tend to reduce their consumption whilst remaining in 
the village. Since they are not conspicuous it is difficult to trace 
them in order to determine the impact of the technological change. Those 
who gain are the owners of scacce resources and perhaps policy makers 
should assist the landless class in obtaining these scarce resources. 

Some doubt was expressed about the low post-harvest losses recorded 
in the Bangladesh study. With the shift towards early harvesting the 
need for dryers becomes more critical. However, it was pointed out that 
poorer people have more time to check their stores and can often avoid 
losses by continuous checking and redyring before losses become too severe. 

11.3 Employment and the landless laborer 

The 	Impact of Handtractors on Income and Employment
 
Opportunities of Migra.,t Laborers in Java
 

J. M. Colter
 

Rice production in Mariuk and Tambakdahan vilZages, Subang,
 
West Java is becoming increasingty mechanized. This has led 
to concern over the welfaro of ,ii rnt lAborers. A survey of 
125 farmers and 66 migrant laborers was undertaken to determine 
the currrnt situation. Results indicated that 28% of the labor 
used in rice production in Alariuk was migrant labor and 20% 
in Tambakdahan. The migrants tended to be relatively young 
(average 28 pears) with little education and small families. 
Althoughi mchanization has reuceed emp oyment opportunities 
there still appears to be a labor shortage during the peak 
period of wt season 1;orve.-t, dry season, planting. The average 
annual income of migrant laborers was RP81,200, at which 
RP18,500 came from farm labor outside their home village. 
Most miprant laborers came from marginal areas in West Java. 
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The Potential for Agricultural Mechanization
 
and Labor Markets in East Java 

K. Santoso 

Primary and secondary data were collected from120 Kampungs in 24 villages in 3 Kabupatens of EastJava in order to estimate the need for mechaniaticn.
This need was quantified on the basis of a rankingbetween villages for each of The13 variables. 
amount of power currently available for land cultin.ation and of land to be cultivated was Zlso compared.Results indicated potential for mechanization in most
areas. The cost of land preparationby hand tractorswas often cheaper than by tradition l methods and thetime required was less. Finally it was concluded thedevelopment of agricultural mechanization will cause
little unemployment because of opportunities outside

the agriculturalsector. 

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

W. Collier
 

Summary of Reactions and Discussion
 

J.P.G. Webster
 

1. Reactions
 

One of the major possible impacts of mechanization is upon the
income of landless laborers. 
 If there is a labour-displacing effect
it is socially desirable that those displaced have alternative means
of support. Without 
a means 
of support the consequences 
to a country
of large numbers of unemployed may be serious.
to So these papers relatingJava, an island with a very high population density and with relativelysmall farms, areof particular interest. 
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'ie three p per,s a re to some extent colpeImentarv. Colter's

looks at migrant workers, Santoso applies a 
 simnipletecinique for
assessing the potential for nelian,nization wlilst Collier adds the

essential element of historical perspective to tie discussion.
 

Taking them in order: 

Col t..r first .. abo urNic rul,:te( peak .... ...rec1uirments and showed howmigrant labor is onable.d Liese to be satisfied. But mv mj_or interestsurrounded hiis Tlble of
h K wlich the sources inclme of the migrants
are listed. lirstlv using the ;\erage fi giires given, we cap see that c o mabout 437 of income' es from agricu ltural work. This is the incomewhich would le at isi k if Ine(ianization took place. Secondly these
 average 
 figures iide considerable variabili \,. We are told that income
varies from 17 to 250 thousands rupiahs - b a factor of 15 or so.Thirdly we are also told that h(,' of these people iave no land (Annex 4)whicli means, plre sunin,'t lv, ti;i[ tihv iave zero farm' incom . Tlius it is
 no easy task to generalize te. incoime-destroy in g effect these
for people
of the erlichnizaLiton of land prepa ration and ha rvesting. Some of
them would be a Ffuected on]v sli htlv hut otiheis would 
 lose most oftheir i ncome . This lit Ler group must he followed up if estimates of

the social costs of mecanlizatiton are to he gained.
 

Santoso applied a niethod of appraising mechanization potentialin an 1rea. It consisted of two steps. The first one was the cal
culation of potential area 
 cultivable with comparison of this figure
with the actual Irea to be cultivated. The 
 second was the calculation
of a series of indices whose were Thevalues ranked. rankings werethen added together to give a final index to each of the areas understudy. The magnitudes of the final indices plus the earlier comparison
give the indication of potential for mechanization. 

The method is subject to a number of serious problems which arelisted in the paper. The indices and their treatment is largely
empirical and there seemed to he little evidence of the validation ofthese criteria. Obviously some will be highly correlated and other
 
workers might feel that different weights should he used.
 

Collier reminds us in an iinterestedIy discursive paper of the timedimension in the mechanization of Indonesian agriculture. He tracesthrough recent history and finishes with a projection of an Indonesian
farm using the array of IRRI implements. This reviewer detected a noteof optimism. However the improvements seemed to he dependent on fortunate
weather and on good conditions in the non-agricultural sector theof 
economy. The question naturally arises as to whether thL change isvulnerqble to outside influences. it seemed that Collier was suggestingthere were private benefits to mechanization, but also that social costs
might not he high in the sense that jobs were being created in the nonagricultural sector. The question then arises :as to whether statethis 
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of affairs is likely to last long enough for further mechanization
 
to take place without serious disruption.
 

2. Discussion
 

During the discussion there seemed to be agreement that oppotunities
for off-farm labour in Indonesia had improved. It was pointed out however 
chat 63% of the population was in agriculture and that the ,xpansion of 
the nof.-aigrictln -ural sector would have to be very large to cope with
 
both the nat ural increase in populat ioan 
 as wel.l as labotir displaced by
 
anv mechani ization. It seems that real wages 
 throu the
 
economy and tihe Yrcrcased consumer deeiaind has l ed to 


have risen i;liotit 
lii gher wage employment

in tlhe vervicu sector a nd other lon-ag ricultunral se ctors. Thus if t here

is a sliwdown of c)nsumr demland or if 
 agr-i cult ira] incomes suffer, the
 
worst 
 hit will be the landless labourers who form between 20Z and 807,

of the population of most rural villages. It was 
 also pointed out that
agricultural progress tends to go in spurts, so that the perhaps undue
 
pessimism subsequent on poor results 
 in the early ' 7 0's should not be
 
followed by undue optimism subsequent upon a few good years.
 

In reaction to Santoso'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 be encouraging schemes which provide better know
ledge of jobs available for migrant workers.
 

One participant said that the 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 be well able to absorb any labour displaced.
 

II.4 Irrigation
 

The Economics of Pump Irrigation in Eastern Nepal
 

M. R. Khoju
 

The impact of puT-irrigationon cropping intensity,

resouloe use 
and crop yields is investigated, and the
 
profitability o" pUix,) 
 irrigationo'ancrship assessed. Data
 
were collected ]'om 189 farms 
in the terai of the Eastern
 
Development Io-%,on of Nepal. Resulits suggest that pump
irrigation has promote&l higher cropping intensity, higher

levels of resourco-use and Uigher crop yields. More than
 
79 percent of the inciease in improvel paddy, local paddy

and wheat yields is attribtable to irri;ation. Similarly,

for 34 peroent incpease in croypinq intensity. Pump
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irrigationalso increasel eurloymlnnf through increase inlabor input per crop 9nd increase in "ropping intensity.Net farm income for a 4. 54 hectare P70p-irrigatedfarmwas estimated at Rs532 as olmarod to Rs4003 for asimilar sized rainfed farm. The results of the studysupport the current expansion progrrvn for Pump-irrigation
in the trnai of Eastern Nepal. 

The Effect of Tubewell on Income and Employment:

A Case Study in Three Villages in Kediri,
 

East Java, Indonesia
 

T. Sudaryanto
 

Tndonesia is developing ground watpragriculturalpurposes thrcugh the 
sources for 

use of tubewelZs.effects on farm income and employment, well 
The 

asfeasibility as theof tubewell investment, are investigated.Data were collected from 66 tubewell users, 55 non-usersand 30 farm laborers. Users were categorized accordingthe years of operation.to 
Farm analyses were completelfor two alternative cropping systems. Findings werethe introduction of tubewells generated increases in 

that 

intensity, production and farm income. 
cropping 

Increase in incomevaried with the length of tubewell operation. Financiallyrice-rice-sollbean is better than rice-rice-corn yeteconom.oa ly the reverse is true. TIe was use of tubewellsfinancially and economically feasible. Tubewellsgenerated inoreoses in employment and income forSensitivity anal/sis showed that 
laborers. 

Ahe program would stillbe profitable to farmers even if payi g the whole cost ofthe environment. Users were categorized according to theyears of operation. Farm analyses were completed for two
alternative cropping systemn. 

http:econom.oa
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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 also found positive benefits as regards farm labor wages.
 
All three authors, reclmmended expansion of power pump irrigation
 
in their areas; one took care to qualify his rocnmmeidation with
 
suggestions as to how to support better pump irrigation expansion.
 

Unfortunately, I feel that the authors' conclusions and
 
recommendations cannot be accepted without reservation.
 

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 little to 
say about how represent
ative were tie farmer participants though did specify threQ types of
 
user organization: owners, cooperat:ives and village association.
 
The Sudaryanto study selected a p1roject site where there was 
the
 
greatest concentration of pump users 
but did not seek to determine whether
 
the group was representative.
 

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 inevitabl
 
influence the results. Sudaryanto suggested an eight year period
 
before full production is carried out. Khoju avoided the problem by

selecting early adopters. But Sudaryanto and Sancoso were perhaps both
 
handicapped by the newness of their wells.
 

In addition since it appears that all the projects were undertaken
 
in protected economic environments, it is not possible to judge whether
 
or not the projects should be replicated on the basis of the illustrated
 
internal rates of return. Further analysis of the social costs and
 
benefits is needed and even a description of the subsidy and pricing
 
policy would aid the reader. However Sudaryanto does attempt to deal
 
with some of these issues in his sensitivity analyses.
 

III. Major Studies of the Impact of Mechanization
 

III.1 Central Luzon
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Consequences of Farm Mechanization Project 
Site Description: Philippines 

P. Moran and E. Camacho 

A brief description of the sample areas and 
villages selected for the Consequences of Farm 
Mechanization study in the Philippines is ireoonted. 
Data came from the household census in March 1979 
and household surveys in the 1919 wet season and 
1980 dry season. Results show that there were no 
significant differences across villages in the demo
graphic characteristicsof households, aVCag farm 
area and land use. Marked differences were seen 
when villages were compared i , . torms of irrigated 
area, cropping intensity, land i;enure, degree of 
mechanization and assets. The degree of mehaniza
tion, measured in terms of area plowed by machine, 
was found to be closely associated with irriation,
 
cropping intensity and assets.
 

Effects of Mechanization on Intensity
 
of Land Use
 

A. Generalla and A. M. Aguilar
 

Use of !and under different types of farw was
 
analyzed. Farming activities of 42 Farm Record Keep
ing Cooperators wepe gathered for two cropping seasons. 
The farms were characterized as to topography and soil 
type, source of water supply, farm size, average area 
cultivated and production. Farm machines and draft 
animal ownership and tenure status of the farm operators 
were determined under the farm clascifications. The 
findings revealed that rice-rice is the dominant pattern 
in the gravity irrigatedareas. The cropping pattern 
for the rainfed and puiYp irrigatedfarms is still rice
rice but the dominant pattern is rice-fallow because only 
those who have access to suppiementar! irrigationfrom 
creeks grow second ice crop. Cropping intensity was 
found to be significantiij diffnent between the mecha
nized and non-mechanined farms at 1% probability level. 
Mechanized farms when grouped together regardless-of the 
source of water supply gave an almost similar turnaround 
time to that of the non-mechanized farms. 
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Production Effects of Mechanization
 

Y. Tan and J. A. Wicks
 

Theo impact oj farm meochaniz lion on outp; ut was
assoSSl usinq (docomp1ostion anlyk-s. 
 An arithmetic 
decompos;ition technique nwa emp loyed to (i aqqreqat,output dijfernces, be t;ween mochanig and non-(?m'chanized
farm:-, yield, price, area and OPoppzn(. int nsity components.
ROsuIt showed th0 1 e most impo0,t atnt fact eor, wore croppingintensity and yield. Th,' yi/d tffoct of mechaniation 
bas tien ijhytigo byd uiies n a dcomposit.ion techniquederivod from a production funt. i,.n framobwark. Total yilddiffereces were dcompo:eed into Oihe eJ'focts of noutral
technologica l changq, non-not ra/:
no l t echnologcal change,


and change 
in the z,.ae of inputs component. The rosult;s
of the analys7is showed 
that the major nource of yi(.7.d
difforonor btwen the two fem t pes as brought aboutby non-neutral technical, chanqo, i. ,., shift in the slope
coefficients of the production functions. The croppingintensity effect of mochani a t ion was further investigated
using covariance ana/sis. Ucalnt of' the test showed thatthis was modified by the impact of irnrigationand credit

availability. Even so mechanization increased cropping
 
intensity siqnificantly. 

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

A Preliminary Analysis
 

J. F. Sison and P. B. Moran
 

Mechanization of small ric jams may be assessed interms of its imrq:act on land preparation labor requirements.
Although it is liffult to sole l attribute the findings tomechanimation, the stud,.i shown that farms using two-wheel
tractors exhibi tl ~a., -ni~aat reductions in labor use forlandl I)rU;)(1pation as w~ell as for all othr farm operations.
This doe! )10implies that no ojfsetting effects in labor
utilization in other cperat?ons, such as post-production
were o.ident inspite of higher yields produced by mechanizedfarins. Hnoever, it is inappropriate to ascribe this yield
difference to mechani.ed land prearationsinr, . a variety offactorso, inc udinj higiher leoyeos of ohemi el and fertilizerapplioation by menchanl,-d farms, mi!! aoount for this difference. Inpite of" to' anzalyt'iaiioo weaknesses, the study providesimportant information reard,ling dif]'ren(cn in labor utilization and xr loment: b,.ftwoee mchanini an, i "on-mechanized farms. 

http:mechani.ed
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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 orspecification problems prevent their complete elimination in multi
variate analysis. Other approaches may therefore be useful, e.g.

case studies, unstructured discussions 
with groups of farmer , and

full consideration of technical factors.
 

For example, agronomic and agricultural engineering trials haveprovided little evidence of any link between mechanization and yields.

Nor is mechanization likely to influence cropping intensity 
unless itreduces turnaround time, which ,2neralla 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 themost influential members of society, able to obtain land near theheadworks of irrigation schemes. Poorer farmers at the tail end are 
more likely to be buffalo-users, and also 
to 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
predominantly family labour 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.
 

12. Discussion
 

Miss Tan pointed out that her first decomposition mode], 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 changes over time in variables such as farm
size and cropping intensity was emphasized. Such recall information was
in fact collected during the survey, but excluded from the analysis 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
 
mechanizatiun, 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 showud that mec' inized 
farms have 40/ higher yields but 20% lower post-production ladour 
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 wThy 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 rice varieties in the irrigated
 
area were higher than rainfed area. High correlation was 
found between maciine using and the level of water control. 
Among the seven viZl'age sites, Plubpiachai, village 3, is 
the highest average employment rnd income from off- and 
non-farm. 
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Effect of Mechanization on Intensity of Land Use: Thailand
 

L. Niyomvit ai'd S. Sukharomana
 

Average farm size was found to be higher in mechanized
 
farm than non-mechanized one, both in irrigated and non
irrigatedareas. The cropping pattern was not affected by
mechanization under either conditions. 
 The major reasons 
for using machine in land preparation were to plant on 
time, no human/animal labour available and to save time. 

Effects of Mechanization on Employment
 
and Intensity of Labor Use
 

A. Wongsangarooisri
 

The objective of this study is to investigate the
 
effects of mechanization on output and farm employment

in Thailand. 
Observed output difference between
 
mechanized farms and non-mechanized farms were dis
aggregated into their respective elements 
 namely

planting method, yield effects and interaction terms,

using decomposition techniques. 
 The results show that

the differences were mainly due to the planting method. 
Secondly, farm employment was investigated using graphical

analysis. 
Results show that the introduction of tractors

in rainfed areas decreased farm employment but in the
 
irrigated areas the analysis was inconclusive.
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Summary of Reactiovs and Discussion
 

W. Chancellor
 

1. Reactions
 

The papers serve as 
a particularly clear illustration of how
difficult it is 
to describe 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 another.
 

The data are presented for the wet season only, because of
severe drought during the dry season which prevented any significant
agricultural activity. 
Such droughts must be considered in farmers'
decision-making. 
How can we represent sulch realities in 
our work?
 

There appear sometimes to be tenfold variations in yield, 
even
in the wet season. In 
some low yield cases 
the farmers barely obtained
yield equal to 
the seed they used. 
 Are such occurences usual? 
 Do
farmers have alternatives? 
 Do tractors 
or pumpi permit the avoidance
of these low-yield occurences, or 
do low yields keep farmers from beiLng
able to afford 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 irrigation.
 

It would be of interest to 
know more about the farmers' decisionmaking process with respect to variety selection, fertilizer use,
planting method selection, tractor use, irrigation facilities water
availability and field conditions  all of which he must consider
simultaneously. 
 Case studies of representative individual farm
development would be of much help in interpreting the data reported.
 

2. Discussion
 

Althou .i a very small percentage of farmers made changes in
cropping patterns it was 
thought to be of interest to know the nature
of those changes. The most 
common type of cropping pattern change
was for the farmer on rainfed land to substitute some upland crop
for rice when it was found that the principal seasonal rains were
 
one month late.
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A comment was made about the unusually diverse nature of
agriculture in Thailand and the difficulty of bringing out the
features of development change using only the data sought in the
multi-country questionnaire. The development of a historical 
statement for the area covering the development period under
consideration was thought to be a way to augment the data obtained 
so that interpretation might be more easily made. 

111.3 West Java
 

Consequences of Small Farm Mecharization Project Site
 
Description: West Java
 

Y. Saefudin 

Subang and Indranayu Districts West Java were selected
 
for the survey because of the extent of rice production andthe presence of a significant number of tractors. Initial
 
results indicate that the 
viZlages are homogeneous with 
almost all of the land irrigated and growing modern rice
 
varieties. By mechaozization category, minor differences 
only were found for social characteristicsand rice yield.
The major differences between groups were that mechanized 
farms are much larger and include a higher percentage of
 
owner occupied land than the non-mechanized farms.
 

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

H. Siswosumarto
 

Increasing cropping intensity makes it possible

to raise total production on a fixed land base. 
The
 
mechanization of land preparation is often suggested
 
as a means by which this goal can be achieved. Over

250 farmers who prepared their fields 
 using men, animals 
and power tillers were interviewed in Subang and
 
Indramayu DPfstrict, West Java, Indonesia in 1979-80 
to evaluate the relationship between power source
 
and cropping intensity. Analysis of the 
data showed 
that mechanized jarners had only slightly higher
cropping indices than non-mechanized and that non
mechanized farmers prepared their fields more rapidly

in the wet season, but p1owe in 
 the dry: season than 
mechanized farmers.
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The Effect of Mechanization on Productivity in
 
West Java
 

R. S. Sinaga
 

The mechanization of lard preparation has been 
expected to increase rice ylie d/ha. A study was under
taken in West Java in 1979-8.1 to evaluate the impact
 
of mechaniation on yields. Results of this research
 
showed that aftcr adjusting for crop fJzilure and
 
differences in riT ce application there was no
 
evidence to ,support the j.'ieotohto:t/ tii,%ation
 
increases ,lield.
 

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 
fertilizer use was higher on mechanized farms. In contrast, 
mechanized farms used less pesticides than non-mechanized 
farms. Although labor use per hectare per season was 
lower on mechanized farms, the total annual labor use per 
farm was higher due to big area differences. Mechanized 
farms had a lower cropping intensity. Decomposition 
analysis was used to investigate the impact of mechanization 
r-i production and total labor use. Results showed the 
most impoztant explanator to be area, while yield and 
cropping i.itensity had only mitor effects. The area 
effect also gave the highest percentage contribution to 
the total labor use. Regression analysis was used to 
further determine whether yield differences were mainly
due to mechanization or to other factors. Results again
showed farm size and fertilizer use were the main explanators,
 
mechanization durmies were small and insignificantand 
pesticide use was both significant and negative.
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Summary of Reactions and Discussion 

L. A. Gonzales
 

I. 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 adoptionof machines despite their low benefit-cst ratios as discussed earlier.Saefuddin however does describe the sites within the context of the
 
Indonesian economy.
 

The Sinaga paper is a very simple analysis of whether mechanization adoption significantly 
 increases yield. His conclusion, usingthe survey data was that mechanization adoption has no effect yield.onHis analysis however does suffer from methodological flaws. One is
his assumption that the fertilizer responses are same
the (i.e., I kgof fertilizer 10 of for= kg paddy) both mechanized and non-mechanized 
farms. With different levels of 
fertilizer use, 
and with a common
(non-linear) fertilizer response function, mechanized and non-mechanized 
farms are bound 
to have different responses. Furthermore his assumptions

imply that land qualities for both are the 
sa -.
 

The Ilandaka paper demonstrated that cropping intensities of
mechanized farms are relatively low. I 
 think the definition of croppingintensity could be cleared. One reason perhaps why it appears low maybe that secondary crops were not included. Table 4 not clear.is veryHe should specify "percent of what" under the area prepared. He howeverprovide data on the cropping pattern during the period covered by the 
survey.
 

Finally, 
the Sri Bagyo paper is a refinement in both classification

of mechanized farms 
as well as techniques in analyzing the impact of
mechanization. 
 He used three different techniques - t-test, decompositionanalysis and production function 
- which gave differing results butnevertheless shed some 
light on the controversial mechanization issues.I hope that he continues this type of methodological experimentation
uatil some real indicators for policy formulation emerge. 

The Sri Bagyo paper does not apper to reconcile with those ofSinaga, Saefudin and Handaka. Particular attention should be focusedto his analysis of the 1980 dry season data where he affirmed theexistence of non
pest and infe tation. 
 The other papers which analyzed the
same data all showed that auring the same period, stemborers and rat

infestation desLruyed 24% 
of crops.
 



-34 

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 introduced. The assumption
of the government that farmers would grow a third rice crep when
tillers and tractors are available, does not hold for several reasons.
One reason was to the inadequacy of irrigation water. A second was dueto the incidence of rat infestations in rhe survey areas. A third was
 
the lack of seedlings.
 

The issue of methodology was also touched. Whereas it wasimportant to do simple analysis when interacting with policy makers,several methods (e.g., t-test, decomposition analysis, production

function, etc.) 
should likewise be encouraged to evolve a consistent
set of findings for policy decision making. The analyst must be able
 
to interpret the results of his research. 

The consensus was that there appeared to be no impact of powertillers and tractors on yield. The critical issue upon which there wasagreement was the economic undesirability of tractor and tiller adoptionin an area where the man-land ratio is very high. 

III. 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 site selection of the Consequences of Mechanization
 
Study. A combination of random and purposive sampling

procedure was 
used to determin.-! the representative sites
 
in South Sulawesi.
 

Eight vilZages were selected in two districts for
the research which involved an extensive survey, farm

recordkeeping, case 
studies and price and wage monitoring

Data were colZected from 1979 
 (wet season) through 1980/81
(dry season) for more than 300 households in mechanized and

non-mechanized farms and in 
 two different environments,
 
irrigatedand rainfed.
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Effect of Mechanization on Intensity of Land Use 
South Sulawesi, Indonesia 

I.C.P. Sarasu tha and V. Bernsten 

1rwpeasrint oropping intonsijty is one way

to increase prodiotion on a fixed 
laid basoe.
 
Mchanized an(d preoparatic)n may contribute to
 
this ob~jocti e. [rbnz 19/9-81 
oor 250 farmers 
in idrap (-ozl Pin pang Distriot , oul h Sulm esi, 
wer sure),ited and farri activity record- were
Maintainedt o 20 rospondont;s, stratified to 
re)rsont1 th l ri; or oon-mc'Oha5;i ed anVd moeha
nized lanod 1,p,,paation toohniqu.s used. The 
data indioat,,i that mcohais-ed tainj'cd farmers
had highe?or oYp)ting.] intens..itic, than the non
mechanized, but ,- or irnvi[atfoc farmeOrs there was
:10 differpnoc. In theowt season, non-mechanized 
J'ar.mers genr.'al t y prepared thei , fo lds more rapidly
than those01.?'atar. mn ,or the districts 
as a who le, the inrease in mini- tpatr inumbers 
did not cause on observablie i'2c?''O50in cropping
inten i tQ. 

The Effect of Mechanization Productivity inon 
South Sulawesi
 

R. S. Sinaga 

The mechanization of land preparationhas been

expected to 
increase rice yield per hectare. A study
was undertaken in South Sulawesi in 199-81 to evaluate 
the impact of mechaniation on gie lids. Results of this
research showed that after adjustln, for crop faiZure

and differences in fertilizer 
 application there was noevidence to support the expectation that mechanization 
increases yield.
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Effects of Mini-Tractor Mechanization on
 
Employment and Labor Use Intensity, Sidrap and
 

Pinrang, South Sulawesi, Indonesia
 

R. H. Bernsten
 

The mechanization of land preparationcan be expectedto reduce labor requirement/rice crop. In order to evaluate the maqnitude and nature of this impact, a farmer suroey was conducted during 1979-81 in Sidrap and P7-nrangDistrict, South Su lawesi. Respondents included non
mechanized andk mechanized farmers in 
 rainfed and irrigatedenviron ent, The data .howed that while mechanization

reduces hkman/'animaZ land preparation labor rc.quirements,

this is primarily fanily labor. 
 Consequently, mechaniza
tion improves farmers welfare by 
 freeing family labor for

alternative work 
opportunities or leisure activities. 

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 first paper described the study site and outlined the
sampling methods. 
 I felt 
that there could have been more information
given about the Sidrap villages since there was 
considerable variation
(20 to 90) 
in the percentage of farm households. Village TT in Sidrap
seemed to 
be rather unique and since it provided almost all the
mechanized dryland farms some 
further description seemed warranted.
In addition there was confusion between the total population of households
(9719), 
the "total sample " in 
table 7 (1794) and the "sample survey"
(290). Again, some clarification appeared necessary.
 

The machines are only used for land preparation and they appear
to halve the labour input required. There appears to be little effect
on the cropped area. 
 I am surprised that the 
tractors are not used more
 
with trailers.
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The results concerning intensity of 
land use seemed clear

enough. But those relating to productivity appeared 
to raise many
issues. The 
tractor users also used larger amounts of other inputs
but after accounting for fertilizer and crop failures they get lower

rice yields than the non-mechanized farms. 
 Why should this be so?
Finally, why were the mechanized farms less subject to crop losses?
 

2. Discussion 

During the discussion it was emphasized that 
the area as a
whole had a relatively low population d:nsity with a land frontier

in the neighbouring region. Questions raised included whether

labourers 
can get new 
land, whether the main contribution of 
tractors
 
was in expansion of 
the area in regional 
terms, and the suggestion

was made that 
further anlysis be made concerning labour supply

available to the farmers. The point was made that 
tractors in
S. Sulawesi replace family labour whilst 
in Java they replace hired
labour. If children are 
hired their time may be devoted to schooling

if not all the family has to con:ribte 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
 

Research hap shown the needrfop mechaniza
tion to optimine the production of the small
 
farmer. However, scpioun constpaints face the
 
designer of farm maoohinory in developing machines 
that ape economical fop the former and can be 
proade4o(d by1 the smal.7.entrepreneur in the 

Machines pPo1)bde the(, fapmep the means to
 
produce beyond his 
own needs. Howevero, there 
ape severe restrictions on the desiqner to develop

effective, easy to operale, easy to maintain
 
machines which will provide a return on his
 
investment. 
The economic constraints extend to
 
the design of the machine elements. The result is
 
a large 
 number of individual design decisions, all
 
of which have an 
economic element, culminating in a 
machine which will do the task effectively yet at
 
a low cost.
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The designers decisions also determine whether 

or not a machine oan be economical7ly produced by 

may be 1,1271? teu in his productionthe manufacturer who 
must also Pap o rearonable returncapabitities bt 

, l t . on lis iinu' mo 

The Domestic Resource Costs of Agricultural
 
Mechanization in Thailand
 

S. Sukharomana 

Farm mechanization, especially expansion of labor 
displacing technologies within rice production, will 
simultaneously reduce the use of domestic resources and 
increase the demand for imported input such as fuel oil, 
power engine, spare and parts of machine. The effects 
of farm mechanization on domestic resource of earning 
is less than the effects of yield and the opportunity 
cist of land. Mechanination has a tendency to generate 
profits for society even though it increases the demand 
for imports of maohineri related items. 

Economic Analysis of Farm Machinery Industry and
 
Tractor Contractor Business in Thailand
 

S. Wattanutchariya
 

The purpose of this paper is to add information 
on farm mechanization in Thailand by looking at 6he local 
farm machinery industry and the economics of using farm 
machinery in the case of hired service. The local farm 
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machinery industry, developed clu'inq the past two deeades,is now f/acing high Coi,7etitio both withinn the countryand from abroad. it in the (uty of the overmnent todecide who ther thi s , -1' g rn t t.. d,,ohe v edcid O. t.o...u shold be true?]y supported
in order itoit. ,,eop,)0 en tia and to prooide farmerswith fow--oon fazhiner,j. The traot~r contra, ton/ nas generated farn mechani:;a-tion Lhrpouq(hou t the c'oun ,r. The
study] showed some profitability among on t'., 'tors. 
However, due to increase in op??Pati.n(. coot aid compet
ition, the contractor is making less profit while the
farmers still have to pay high custom rate. 

An Assessment of Capacity of Workshops and Farmers
 
to Repair and Maintain Farm Machinery in
 

District Faisalabad:
 

Summary.of Major Findings rin, 
 Policy Recommendations
 

K. A. Hussain
 

Facilities for repair and maintenance of farm machinery,in District Faisalabad,were evaluated. Machinery breakdowns 
were concluded to be caused predominantly by improper use andability to maintain machines was found to be poor. Faty-seven
repair shops, employing a total of 211 persons, were surveyed.
This provided the basis for a set of recommendations on
need for farmer training in the operation and maintenance 

the
ofmachines, improved training for mechanics and improvements tothe capacitj of workshops and supply of spare parts. 

Summary of Reactions and Discussion
 

V. R. Reddy
 

These four papers deal with design and development work at
IRRI, farm machinery developments in Thailand; 
it's domestic resource
costs, and lastly the adequacy of repair and workshop facilities for
 
farm machinery in Pakistan.
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The TRRI farm equipment technology presently caters 
for farms
 
of up to 10 hectares. The machines can be built and repaired by

small workshops located 
in the scmi-urban 
towns of many developing

countries. 
 However, IRRI is now addressing itself to develop manual
 
and an:imal opernted equvipument suitable 
for one to two Iectares of
 
crop land. 
 TRRI should alIso develop alternative energy sources. using

animal and crop wastes, etc., and also investigate such problems as
the establishment of 
plants with mlinimum tillage deserve intensive
 
researche offorts.
 

The second pnper is concerned with the indi genous farm manhinery

industry in Tha: and. 
 It traces the impressive growth over last two

decades. Presently, however, there 
are signs of a slower growth rate
in this industry mainly due to increases in fuel price and competition.
The author couldt perhaps have compared the costs of land preparation
and of 
threshing using carabao and difference in traditional and
 
mechanical means.
 

By using a set of earlier published data, the author of the

third paper comes to the conclasion 
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 recommendatioas to decrease the downtime

of farm machinery 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 lies in the 
use of local technology as far as possible and the
standardization, through government policies, of sizes and brands of

imported items. 
 It is observed that in the case of motorcycles and

automobiles (which are imported 
into most third world countries) the

repair and maintenance facilities 
seem to develop, 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. Hlerdt and J. P. Webster
 

jhe paper rt'jftowed /;hree exis/inq Philppine 
mflechan iza. tion p o1!! flns tPlrlnents, flaI(III OrCdl. t7., 

al,usio,1 , tax,"ta) iff and foe.l s d[ ' and, analized 
their i,,aot on th7 sales of Ji.ve tjypes of machines. 
The!c poli.i: instpe;t , !ieare ln~esoncnt !ianorporated 
in a poficolf anol!,:'rimoder1 boin. deorloped at IRRI 
to 0e)duate thrliP 1in?:act on production, em, loment 
anc in oom, dlivt vtl)u.tion in the rivce sec'tpe. 
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V Cuurrnt Statis and &Fu ir&Plans f'orConsequiences of ehnzation", 

~Data Management 'for Analyzing' the Cons equences 
.of Mechanization . 

J A. Wi'cls and M. Sumiran I 

Data management provides the link between the 
raw data set and the analytical process. With the 

........complex sets collected in the, Conseque-npes project
~daa mnaement is nzot; d aypocess. In'this 

paper we review) the various basic requirements for,, 
effective data manj'aent' i d the~n examine ,the 
alternative approaches from raw, data stora, throulqh 
to specific data handlingpackagen. It< -is proposed 
that the best way to handle the data in orderto 
satisf project requirements is, to simultaneously 
rin FMIDGAS and dd.vel- mor'P cornplexi systemns, 

t~ 

LAn Evaluation of Mechanization Data Using the FAO?s Managemient
Data Collection and'Analysis system' (FMDCAS) 

~ 
< .'i 4 

'This.paper ha w ao p drcl 
th~ prposes. Frreadersdtety 

-ofMc~iaconcevned3 with 'h-consequences
I'11.s0t prov de 'a c2i ical Commnt'arjjh'zn the 'strength jr9ind'- ~ 

'-4weaknesses~'of b h FMDCA S. T apninforati' 'prde' 
-~ -472k dices contain'.dome 'detail-.about, the oper t'ion of ,the rgas ~' < 

t eaes, tsd the project th aimis to pro'vide 
--. 

a. record~ ,Z'h 

eq- j;bni~dt-po e z- the 
ecni~i~icn project, It'RRI, to giea ie f h ,; 

-e 

usfthe system Thepaper ops w~ith ~a brief 'intrioductioni 

~Cations,,oeh2oe'f wit.h a icsino h pirobZems - -'' 

enco~u~unteed in he1.r i~mptementatn 'at IRRI. Fna~ly there i.s 
'discusion~5 "o the stregth and weaknesses -of .the FMDCA S in/

rato otestudyjdf, the coneences ;ofr iehzzta.nponl
SaZ-ce fam 4 

-
4";~~3 

3 -'3 V~ 
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Measuring the Impact of Mechanization on Output
 

J. Lingard
 

T7he impact of agriculturualmechanization on output
will var/ 4 ith the foesi of machine, the ,n-farm resource 
situation, season, re'Cion, soil type, etc. and the insti
tutiona7 strncture (pricin ondolitions) of aqriculture. 
The pi ma). fmpact of mechani-ation Will manifest itseif 
in a chan(;d farr input stoPctUPi leading to possible 
output diffe r'enes be twoeen meohanized and non-mechanized 
farms. AttributinCg that pa) t of the output diffeence 
due to mc !hanization alone in howeoer difficult for there 
are many confoundina factors. A production function 
approach ;:3in(, covarano( analijis (du, umi var'iables) is 
descrtbied and this is applico 'to Philippine survevy data 
a;d initial ro !. ts pr soen (,i. I,inear isoquants ,howin( 
raes of" sal'sti 10tCn c1i.VO anZmachines duringtation n1iV 
Tnd1peparLi-on opePatonyP (,W iso es tima ted. A power 
ti eli? daIn rubstitutes Jv' 2.5 coabao (h-v/s whilst, a 
tr(Jcto)oar71 is oquivalenl to 4. G carabao days. 

Summary of Reactions and Discussion
 

R. Bernsten
 

These papers dealt with the strategy being used to process
 
and evaluate the large survey data sets collected by cooperators in
 
Indonesia, Thailand and the Philippines.
 

Wicks and Sumiran outline the desirable characteristics of a
 
data management and analysis system, followed by a description of the 
approaches being used at IRRI. Since there are many potential data
 
users residing in several countries, the paper gives the impression 
that IRRI should design a generalized system that meets the needs 
of all potential users. 

MIost of the immediate nalysis will be done at IRRI in conjunction 
with graduate students from the cooperating countries. Consequently,
 
available programming resources should be directed at developing a
 
system that will permit immediate access and analysis of the most
 
important variables by Los Bafios - based investigators. In part, this
 
will be achieved when the FDCAS system is fully operational. 
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Webster's paper provides
system, 	 a detailed descriptionincluding difficulties 	 of the FMIDCASthat have been encounteredthe programs to generate 	 in modifying

the output required forrarvey data. 	 analyzing consequencesThese insights will be invaluablewho have 	 to other researchersan interest in adopting FAO's general survey questionnaire
and analvtical package.

Lingard emphas zes that in future analysis, investigators must 
focus on developing mul t i variate models to untang]erelated 	 the numerousfactors that affect varjabi]ity in cropping intensity,use and production. Tntroducing d:Mmiy 	

labor 
variablesparticularly 	 is proposedappropriate 	 as away to measure the independentof mechanization. 	 contributionSeveral models are presented and itthat these could be 	 is suggestedestimnted for each datacross-site 	 set to generate initialcompa rat ive results. lIle tii.s strategymodels estimated include 	 is sound, theon]v dumnin

independent variabhLes. 	
for power source and 2-3 additionalGiven the number of variableswas collected, 	 for which datait seems that the modelsdetail. This 	

should be specified in moreis neces ry to control for aassociated 	 wide variety of variableswith power source whose influence is now captured in thedummy variables. 

Summary of Reports of Working Groups 

2/
2 /
J. Lingard-


The 4 site groups reported back separately on 
their deliberations
although several common points emerged. 
 A general 
case was made for:
 
1. 	Documentation of all significant crop year events so 
that data files
can be both used and interpreted correctly in future research.necessary background Theand milieu studies should bein the 	 fully written upnear future for reference purposes. 
A mechanism should be
set up 
to contact enumerators should they be needed.
 
2. Individual site studies 
to 


chosen sites; 	
emphasize the unique advantages of the
for example, S. Sulawesi should focus on aspects dealing
with land use at 
the frontier in relation


and Thailand on 	
to its low population density
issues connected 
to its relatively advanced form of
machinery adoption.
 

2/ This section is a synopsis of the reports of discussion groups
presented by D. Boughton, P. Church, R. Fieldson and K. Mikkelsen, together
with the final discussion of these reports.
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3. 	 Careful coordination of the project from the centre particularly
 
with regard to work covered by the various student theses. Where
 
possible, duplication of effort should be avoided and the necessary
 
gaps plug/ged by additional studies.
 

The specific site recommendations are summarized below although 
it was recognized that many suggestions for further work were not within 
the capacity of the current project and priorities would have to be set 
in the near future to match the available resources to the specified 
objectives. 

Thail and 

wo major points were stressed for this site: 

i) 	The continuing 2nd survey means that some redesign is still
 

possible.
 

i) 	 Mechanization is already well advanced therefore with/without 
comparisons are not too easy nor particularly relevant.
 

The primary focus of the 81/82 survey and analysis of the 79/80 
data should be on the effects of mechanization on different participants 
in the process rather than on the differences between parLicipants and 
non-participants. Recall data should he collected to determine what 
mechanized farmers did prior to adoption and to determine the short term 
effects on the participants in the mechanization process. 

Hypotheses thought 	 to be important were: 

a) Employment - investigate the impact viz hired/family, crop/ 
noncrop, children/women, wages and non-farm linkages. 

b) Production - look at cropping patterns (over time), the issue
 
of losses and the role of timely input supply.
 

c) 	 income - examine tle costs of production and off-farm income 

It was thought particularly appropriate to examine the machinery manufacturing
 
and service industry with respect to its
 

I. 	Evolution - many manufacturers come from farm background
 

2. 	Interface - how responsive is the supply of manufacturers 
to demands by the farm sector 

3. 	Macro policy - finance; tax and tariffs; quality control and
 
standardization; small vs. large manufacture;
 



How would one evaluate the role of 
macro policv in tie 
industry's development? 

4. Energy - development of alternative sources
 

S. Sulawesi
 

Output related hypotheses were thought 
to be most important,

employment aspects less so. 
 Of high priority are hypoheses concerning

the effect of mechanization on yield (via reduced 
losses due tu late
 season drought) and on cultivated area 
 arising from land reclamation
 
over time. Does the proportion of farmland cropped 
increase wit h the
level oF mechanization? 1come 
 related h notleses covering both the
 average costs of production and farm lousehold income are 
of high

prior:i ty.
 

The effect of mechanization on labour use 
in machinery manufacture
and service support should be investigated, and further investigation

of the constraints to tracLor profitability are of immediate concern.

Tractor hire enterprises appear 
to have potential benefits for the area
but profitability 
is low and an investigation into factors 
impa iring the

viability of 
tractor hire services, drawing on 
both the completed case
study and supplementary information from policy makers should he included
 
in the report.
 

West Java
 

It was 
felt that there is currently a need for detailed descriptive
work of the survey azea based on 
the experience of the field-workers, so
 as to provide 
a social, cultural, and physical background to quantitative
work. 
"Scenarios" giving the researchers'-percept-ions of the main changes
facing typical mechanizing farmers and laborers 
formerly employed by

mechanizing farmers are required.
 

Income effects have been neglected so far, and there are no data
on landless labor witlh respect to 
those displaced by mechanization or
 
on workers ont of 
the sie area.
 

Emplo}pnent effects are of particular concern in 
a high population
region such as West Java, and other issues 
to be investigated are resourceuse and productivity and wage levels. 
 Post-harvest operations and linkage
effects are very important but it was 
felt that such aspects are inadequately

covered in the present data 
set.
 

Other points included 
the need for due attention to land-tenure.
 



- 46 

Philippines
 

Two main 
 points were thought to be of special importance. 

I. A Mechanization Policy Body being upnow set 
for 

would direct requests
information to groupsIRRT although the consequences studywork is recognized to be of limited generality to the .ilippinesas a whole. IRRI would play an important role liaisin: with the 

new Policy Council. 

2. A character'stics study of the site is now required to allow more
generl cc;nclusions to be drawn.
 

Future work on omploymeij should be expanded beyond 
 the machine or
task level to the farm/coRmuni ty level. 

More emphasis on threshers and not just tillers i3 require
 

Timeliness 
 issues should be developed in cooperation with agronom-iszs;
what are the costs of delays? 

It was also felt 
that the census results and the experiences of survey

personnel have been largely untapped. 

Future Plans
 

Assignment of future responsibilities was discussed along with the
questions of who will put the 
results together and how? 
 Analytical
resource constraints were continuously stressed particularly the shortage

of country coordinating personnel.
 

Finally the question was posed as 
to who is the client of report? -USAID or Country Ministers? Different audiences perhaps require different
 
reports.
 

The immediate short 
t:erm need 
is for the quick establishment of a
production line for 
'numbers' to perform multivariate analysis. 
The FAO
program was nearly ready and work on 
establishing an SAS data base should
proceed immediately. 
 Report writing will flow from the analysis and as
time progresses any emerging gaps in the above areas 
filled. The future
 
presents a challenge!
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