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INTRODUCTTON

The United States Avency for International Development is
Funding a rescarch project entitled "The Consequences of Small
Farm Mechanization on Production, Incomes and Rural Emplovment
in Selected Countrics of Asia" (AID/ta-c~1466). The project has
two components:  one is administered by the Agricultural Deveiopment
Council (A/D/C) and has supported a serics of case studies on issues

related to mechanizations the sceond Is conducted by the International,

Rice Research Institute (TRRT) in collaboration with national
researchers in Indonesia and Thajland.

A rescarch planning worksiop was held at IRPI, Los Bahos, on

31 October and 1 November, 1977, to consider the initial proposal and

develop the rescarch design and methodology. In addition, the works

hop

participants considered countries to be included in the study, possible

survey sites within countrices, sampling, survey techniques, alternat

ive

modeling formats and the nature of the complimentary case studies that

would contribute to overall project objectives. The research design
evolved was incorporated into the revised project proposal.

A sccond workshop was held at 1RRI from 11-13 September, 1978,
to discuss and develop the specific rescarch methods and design for
the field component of the project. The major objectives were to

review and finalize the research designs for ficld survevs and record-
keeping activitices, to review and refine the field survey and record-

keeping data instruments, to reviow and propose strategics for
implementation of ficld research activities and to identify and
incorporate those technical studies to be associated with the field
survevs.  During the course of the workshop a minimum set of hypothe
to be tested at cach site was specified.

A third workshop was held at TRRT from 1-4 October, 1979, Wit
data collection well underwav the participants concentrated on the
following issues. First, the status of, and necessary modifications
the data collection instruments worc reviewed.  Second, progress with
development and implementation of an ef ficient data assemblv and man
system was considered.  Third, nrocedures for data analvsis were defli
Special attention was piven to simple, field-based, analvtical merho
as well as more sophisticated computerized approaches.  Finally some
initial reports from the A/D/C Tunded studies were presented,

A Fourth wvorkshop was held at IRRI from 14-18 September 1981,
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This

was jointlv =ponsored by A/D/C and [RR]. The objectives of the workshop
were to present reports on the A/D/C Tunded projects, to present some

initial analvses rom the TR otudy and to review and consolidate p
For the final vear of the stude.

The procecedines of the workshop are summarized in this reporg,
which is sct out as a series of abstracts of the papers presented an
summaries of discussion.
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When 1eviewing the contents of this report it is necessary to
keep in mind the two orizinal objectives of the studv. The first was
to provide o better understanding of the effects of mechanization on
small farmers.  Fmphasis was to be viven to determining output, income
and emploviient ef feets of small scate cquipment.  The scecond objective
was Lo cncourage more applicd research on the effects of
and improve the capacity of Asian sciontists and

such rescarch.,

CONFERENCE PROCEEDINGS

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

Mechanization of Rice Production in Developing Asian Countries:
Perspective, Fvidence and Tssues

R. W. Herdt-/

' A qgeneralized sequence of mechantzation of the Asian
rice production process 1s aeveloped, based on experience
wn Japan, Tatwan and Korca, countvies which by 1978 had
reachod o relatively high lepei of mechaoni ned rice Land
preparation. Labor: ferec gvowth wites ave contpasted
across Asian countricos, A net ooofal bewe il riedel fop
evaluating the desivabi ity of wcohanianing piee production
w8 outlined and factops often nealested ape Tidentt fled.
Avarlable cmpipioal epilonee cn some fopovrtant frotops ig
veviewcd. In eleging, the most opitioeg) fecues for coa-
luating the COONOMLE pongequenecs of mechaniaatton are
stated.

1/Affi]iati0ns of authors are shown in the list of participants

at the end of this report.

farm mechanization
institutions to undertake



Mechanization Policv and the National Agricultural

Mechanization Council - Philippines
R. M. Lantin

Thic paper preconts an opoppsew of agricultural
mechavid sation La the ph! ///">7)z.f.“ by diccusaing o bpicef
history of the coents that Ted to the pealisation of the
need [ov a souid qoeicnltypal mechang aat lon policy. Tt
aleo Ipiof T dlvoppeee tho vpeacir ."/df‘z(.': of the
Philip: foe appiend fupal v fner. Doduatn outlind na
the fcioe ther contr bute ot oo Tor rolisien
D thle e fmy: GOODYNT i Do foo T lomend,
these pollelon, Beaults of bhe Pleat PLLT Lopedine
AgvTond foamel 2l it Fen Pl fon Woprkehor field on
Decomber 11=10, 1080, cmphasining the poliedos proposed
o the wovkehon, wwe pepovied. The oatabLiclment of the
Vational Aqeloultyng] Sociiodn lon Cognel ] (WANC), the
joveriing bodi that il arpveve and implement the ppo-

el il Puriee poldedos on ageoultural Z’I"(."]!(U'Z/,‘.uLlOTl
n the ooty Do alae dicensaed,
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Farm Mechanization in Pakistan: Policy and Practice

B. Lockwood

This report consiste of two pavts. The Fivat contrins
brief ypepiovs of the Cﬂ:.w'?}'}‘z/rzn"rzf; of Pakistar's ferm mechanination
polici from 7.”7,’ to the present: aad of a World Eank atuci of
1976 which quest ione the i talilf ty of thie roliry of' rayid
tr«‘zclx)m,rz//mz T the contert of the finioecl farm eine and
prodhied lon Lt bemn o Pk i

Lan (‘/«7}"/‘7’/(/‘/7/'-”. The cocond part
presente vore of e peeadie o o cbdn o F farm mechimination

o Tn, f'/'«)/*'71r°.", Folocdlabael Ti /."?n’—,”.". HDeata on the belhavioral
poatleri o dpecetop fopme el sug port L Fiwdings of the
Plegt while Iractopr-
Jerrwe o ool polapine on fhole feoe s bmoiie T /:r*«'.r‘i:(,w:'r
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and the loss of jobs and earninge for the vuval londleas
cormumitio.  Thie rart of the report alse examines data on
tractor use, by farm oize, operation, combination of attach-
ments, cnd betoeen owieve! farm wopic and of = farm and
contract work on other fumns, Phe wuilyaie showe elearly
the vecent growth Tn tveiop-iaaed 17 pe services supplied
by medtwn and smal? Eractor-fims to a ready markzt of
Lavely medim of nod S,

Summary of Reactions and Discussion
H. P. Binswanger

The papers confirm that mechanization is a complex issue
particularly when one isg dealing with a range of different physical
environments and economic circumstances. lHowever there are some
important regularities:

Firstly, where theve is a high population density it is hard
to find convincing evidence that mechanization causes gains in
cropping intensity.

Secondly, the research issues have remained largely the same over
the past ten years despite the fact that much work has been carried
out, and a large amount of information is available.

Thirdly, the methodological issue as to whether mechanization
is a cause or an effect of intensity gains is nor vet solved., Further-
more it cannot be solved usiig cross-sectional data but requires recall
data related to the complete period of mechanization.

Fourthly, whenever real demand for macnines has existed due
either to an open land frontier or rapidlv rising wages private industry
is quite capable of responding satisfactorilv.  An example is Thailand
where an increased mechanizarion demand arising out of expansion of
cultivated sarea in the north and northeast plus increases in irrigated
area in the central plains has been selisfied under a free trade repime
which has allowed g competitive industry to respond vigorously,

Lockwood™s paper decoribes a situation wnere intervention by
policy makers has been logs happy.  Despite the fact of tenant evictions
throughout iLhe seventics and despite the doubts about the makers of
tractors chosen be the covernment, {he policies still continue.

Goe hopes that of forts in the Philippines doseribed by lLantin
are more snecessful in generat ing a national and engineering policy
beneficial 1o al sections of fhe community,



The Total Factor Productivity Growth of the Three-Digit
Manufacturing Tndustries in Thailand

P. Wiboonchutikula

The papery cgtimaten ol sl pies the total fretop
Froductinsftuy groeth o) 1he mansfactuving fnlustries in
Thai 7and. 71 connisin of fwo partas one iaoon the
Ehroe—di -y mEnrfachueing Dzt pies using o.ggre-
GULTOC datay il the other e oon e forymi /7:«1«’11'7'.).7(’}';/
st e ing Siba gt the S one ] ol oo oo from
oy snecus el intereions. The veanl fa ahow that
VN ADow e the vates o (g0 Jactor peodiet Foi Ly
growth of woct industfeics ape amgli o wpared to deve-
Loped countvyion, Phew ave Dneveasing ol moreopey,

Yhe vole of folal factop ;v)?rn/z(n/z'm'/y A8 source of
qrowthe of veal output becones greater v osiant f7eance
Aoy 4 ime,

A CGeneral Equilibrium Analysis of the Effects of
Rice Tarm Mechanization in the Philippines

C. S. Ahammed and R. Y. Herdt

A macroceonomte mede !, with semi-elosed ipact-output
relations, is used Lo compape cmployment., ineome diatribution,
and resouvee wlilization of foets of producing additional rice
usting afl Loyt ive plec fom mechand mlion sustioma, Aqaregn te
net of fects are compdied bu Dicovrorat Dng el op "tenaity!,
dictpibntion’, Toonmantfon od import md ot et fon ! cffects,
A methodologival ctep fupolrod divageaat fon of e conglomerate
production pecton fop pdes and agriond b rachiinems seetors
Ite anl—socrors deopen i on g top sont = toregraphe=Leclmology
miw o Dndi el L macl e apoupe veepoct sl B hoyaehold

it ons I consmp b7 on,
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Technology Change in the Philippine
Agricultural Machinery Industry

K. W. Mikkelsen and N. N. Langam

Prelimivary analysic hae been done on a survey
sample of 47 Ihilippive agricultural machinery manu-
Tacturcrs 1o investigate the nature of product changes
made cand Lo detevinine the choracteristics of inmovative
firms. A wide variety of changes have been instituted
showing conndderable vroduct di ffeventiation and adapt-
ation to local agricid Lurad comdi tions., Heveral measures
of direct and indiveel teohnical change aetivity were
Jownd to be corvelated with the member of product changes
made.

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

D. Boughton

This study investigates the significance of rising
fossil energy prices for the development of vice produc-
tion technology, pavticularly in the field of mechaniza-
tion.  The use and productiofty of vesonrces emp Loyed
on rainfed and iveiaated garme in the Philippines are
measured in cneray as well oas fTnancial tevms. Fortilizer
use on all farme amd water supply on pump Lrrigated
acemmted for Lhe Javgest shaves of fossil energy yse
and cash expendiinre.  When capected inevoases n real
prices of chemioal Tapute ave added 1o caisbing eosts
of production they veprosent. 25% of current refurns
above paviable coste pery hectove on vainfod and 167
o gravily Jverigated fomms. o Dbeoadeeade of rising input
prices and growing deriont forovpice mechoaiioal Tanevations
ave needed whi el both incecase uielde, oul eimil taneously
irprave the peodiucl (oi iy of pegonpces il are beeoming
seavee ypoelative to demand, Thic vole of wechont aation 1s
tllustreted P eor or-cmie analysia 0 a boond o red

machine for deop placemoit of fepti ],



summary of Reactions and Discussion
J. Linpard

Wibvonchut ikula's paper reported an ambitious study attempting
to measure total factor productivity growth for the agricultural machinery
industry ia Thoiland between 1963-76.  The assumptions involved in
using Solow's model when applied to a somewhat inadequate Thai data
base .ere thoupht to invalidate the resultrs although other discussants
felt that such studjes were necessarv.,  Confusion was expressed at a
reported productivity crowth of -1.367 in table 2 which appeared to
contradict a fipurc of +5.337 in tahle 3. Paitoon replied that the
sample differences accounted For different results.

Ahammed ' s paper deseribod an input-output model tracing the
backward and forvard Finkages of agricultural mechanization.  Thirteen
alternate rice systems were cvaluated in terms of their overall
resource use change in response to a 17 assum d increase in rice
demand which must be met From one of the svstemns. Substitution
between svstems is not permitted, the Iand resource somewhat unreal-
isticallv jg unconstriained and questions we re raised as to the non-
zero quasi elasticitics of svstems not using some Liputs (e.g. threshers).
The need for Turther runs Lo test the robustness of presented results
wes stressed and despite data Frailtics the general cquilibrium approach
adopted was thought rto have much potential,

Mikkolsen/Lancam's Paper reported on the preliminary results of a
survey of 47 cgricuitural machinery manufacturers in the Philippines
investigating producr changes and innovation in machinery desipns.
Discussion stressed the neod for moltivariate analvsis of the data
and asked whether TRRI should plav a coordinating/updating role in
disseminating manufacturors' improvements to its degipgns.

soughton's paper out lined tho positive role of energy analysis
for different rice systems but stressed that energy ratios have little
normative sionificance. Mechanization in the form of a deep fer-
tilizer applicalor aould be an appropriate way to chonge the technology
in the cvinr o vising oil and fertiiizor prices. .



I1.1 Land Preparation

Financial Analysis of Power Tiller Owne?ship
in Mariuk Village, West Java, Indonesia

A. Hurun

A study on the profitability of owming a tiller was
eonducted in Mariuk Village, West Java, Indonesia, during
the wvet season, 1960. The objectives were to estirate 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 tdentify any tech
nieal problems that might influence the profitability o
owmership. The results show that the B/C ratio for the
gasoline tiller was 1.14 in the wet season and 0.9 in the
dry season, and for the diesel tiller was 0.9 in wet
season, 0.6 in dry season. The internal finaneial rate
of return was 7.2% for the gasoline tiller and Lelow 1%
for the diesel tiller. 7The breakeven points were 11.3
and 9.7 in wet and dry season for the gasoline tiller,
while for the dicsel tiller they were 19.3 and 18.6 in
wet and dry se:rcon. Technical problems ineluded diffi-
culties in finding spare parts and the high cost of
replacement parts.

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

J. Hafsah and R. H. Bernsten

Mini~tractors have been introduced into South'SuZaQest in
order to provide additional land p?eparation power in this g
relatively sparsely populated province. To @etigr undez;ta
the impact of this program, ten %ndzvtduaZs.zn uzdrap.a
Pinrang Districts who Bought rini~tractors ?n eaeh of i@e
past five years (1075-1579) meﬁa.lanWULcQCQ: (nfbrma ¢0?'
was collected about socio-cconomic charanﬁerzntzgs and Qaztous
aspects of tractor operations.  Theeo data showed ?hat tractor
ownershiy was not cconomieally viable, due to @Pgamdomns a?d
a chovrter Hhan expectod uaeful 14fe. /IZ:,‘.QI, wtilized ‘ca['.)afwzty .
of new tractovs duing their firct year of Hoe hﬂanQCE?ne; eac
year cinee 1075, Thic sungesta that(pyggl_hncrcuses {7 the
tractor roputation has made 1t more dzjjtcuét for owners to -
achieve the capacity utilization level vequired to cover variable
and fized cocte.




A Comparative Analysis of Tractor Contract Operations
in Nueva Fcija, Philippines, 1972 and 1980

Gl LY 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 ypes were parameterized to
determine the level of operation required to break-even.
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-pecuntary
interests not ineluded in the benefit-cost analysis. MNo sig-
nt ficant 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 Feija, Philippines

V. Monpge and J. B. Duff

The 1 mer allampls Lo estimalbe the dencpied for
f}‘.;(‘fu‘}* .”_J,I-' z iy ! -'.j!.l':p'}' .'.'-'r':!,'..-.-',-'.' :.F. _‘?;’(n"."(} }r’,lr'g’..',;.r?‘
Philippines Dy examiniig »ice fayms wzing meelhanized

power alone op i mbiiation with draft animals.
Bt imrt oe [* e fonennied oy Evactor and Powey tiller
anD T anln .."‘ el o , FIS I e Sl o ':?i"”-”{-’”’:’-’
enfarcad favicas ahonn e ot dol yined proatos would
RATATA s prrid } Iy -'|, ||r?".'l ML eaname .;I,-f’ Fal i

Pt faf B YRR AEpA PR Y, il ! H ! | ]
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Summary of Reactions and Discussion

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 bvpassed or, at best, touched
on peripherally. Production aspects of tractorization are only alluded
to. The direct labour displacement c¢ffects rcceived some attention,
although apparently conflicting 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 through the displacement
of tenants, sharecroppers and smallholders.

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. Fven 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 before 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 tec the farmer
of ploughing his own land first may produce serious underestimates of the
benefits of tractor ownership.

2. Scasonal variations in hire rates are usual in Bangladesh,
as are seasonal fluctuations in the power tillers' working day. 1In

the peak secason 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 dav is longer than that assumed in the four studies
(one paper suggests 10 hours per dav), again the benefits will have been

under—estimatoed.

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

A final comment concems Mr. Monge's cconometric model. This is an
ambitions exercige, but the imnpression is gained that the data base 1is



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. DPapers dealing with other aspects
would be presented later in the week. Tt was noted that the papers
did not contain a comparison of traditional and tractorized land
preparation costs. Several speakers commented on the [inding 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
respect. Vith regard to profitability, it was noted that defaults on
tractor loans were at a high level and that sales had recently hegun
to fall. Another discussant said that the larger farmers were often
the last to repav their loans.

't was noted that benefits and costs had been calculated seasonally
in one paper rather than through a comnlete benefit-cost analyeis 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 exanple using their tractors
for non-agricultural purposes. Tt was observed that farmers were sometimes
subjected to political pressures to huy 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

The impact of powey Lillers on pyroductioily and
emprloypment in Bangladech Agpionl tupe o atudicd.,  There
are bwo main hyg othescs, Pioat ) the yee of jrower tiller
i D ladesh i 1D ivcpoase the pey heotave onbput in



the agricultural sector. Seccond, the use of power

tiller will not reduyce the present level of per heetare
labour utilization. In order to test the hypotheses

data from a canple survey of 120 farm houscholds (user
and non-user of power tiller) is used. FLesults indicate
no significant diffcrences in yields comparing the two
methods of cultivation., Powey Liller cultivation can
thevease yiclds by 3 Lo 5 peveont compared to the best
draught animal treatment. A Lotal of 17 man-days per
hectare were saved if power tiller was used instead of

a pair of hullocks in Land preparation. Thus the
application of power tiller in lanld preparation has
demonstrated a capacily to displace labour (both landless

and marginal).

Tractor Use and Changes in Agrarian Structure: An Empirical
Inquiry in West Godavari District of Andhra Pradesh,
Tndia - Presentation of Preliminary Results

V. Abraham and N. Desinga Rao

A survey was conducted of 8 villages, covering 4 zones,
Gocdavari, District of Andhra Pradesh. This was
of a survey conducted in 1979, Results of the
two surveyps were compaved.  These indicated a large inereas
in tractor wce in all nowes, and o trend towards ineroase in
owneralip of holdinge.  lUeo of bullocks and employment of
permanent  fron lLaborcrs declined.  Occupational ohifts away
from culbivation were aloo observed.  Associations were found
between tractor wse and costs in delta villages and tractlor
nse ond Lltevacy Dn g dland of llaaeas. Farm size affceted
hobh sl tac b Lons,

in the Weot
a follow up

Ly Loy i



An Evaluation of the Farmers' Decision-Making
for Investment in Farm Machinery

M. Munir

Results are derived from a survey of eighty-eight
tractor owning farmers in Faisalabad, Pakistan. The
study highlights decision-making at the farm level in
terms of selection and purchase of farm machinevy. The
majority of the sample farmers were Large land-owners.
Investment decisions were made predominantly on the .
basis of economic ;uctovs, but non-cconomic factors
such as expected leisure and prestige attached with
tractor ownevship also played a vital role. No econ-
omic analysis or financial justificaticn was formalized
and the peveeption of benefits Srequently led to mis-
caleulation of capected gains.  The investment decision
turned out Incorrect for 18 famers. dJoint ownership
was rare and mainly confined to close velatives.
Priorities for purchase of the tractor tmplements and
attachments were flwed by vicualizing round-the-year
use, cosl and custom sevoices mavket. Most of the
tractor replacements vesulted in ineveased H.P. Choices
of farm machinery were most comaonly based on the expe-
rience and advice of frllow jamers.

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 conseqiences of power tiller utilization
were examived with data collecoted [rom a sample of 63
tiller omere and 56 nom-owncvs.  Timely and quick cultiv-
ation, JdiffTenlty in maonaging Lavae ymbeps of animals,
Low cost, belter quality tillage mid shovtage of animalea


http:retiY.on

were reported as the main reasons for purchasing tillers.
Cost was Tow because of distortions in the prices of tillers
and fuel. lravailability of spare parvte and lack of repair
factilitics were veported as major jroblems. Tiller use
stgnificantly increased the size of cultivated holding,
decreascd veqular labour, cvicted tenants, changed tenure
status, inercased eropping intensity and inereased machine
ortentation of farmevs in both of the selected areas. The
findings indicated that mechanization of tillage would
largely benefit vicl. farmers af the capense of small and
marginal  foamers.

Summary of Reactions and Discussion

J. B. Duff

l. 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 emploved on the farms.

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

5) There has been a mecasurable 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
tractecr 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 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 firstcentered upon the fact that bullocks and buffalo
continue to be used long after the introduction of mechanization into
an area. This may be hecause 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 manv 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
15 no excess capacity machines are not rented out.

[I. 2 Postharvest

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

F'. Juarez and R. Pathnopas

Thia paper provides a eross country compari.son

| [ e ‘:'. {1 i ' il NI ! Il {£¢ 14t Lorlrd el .".'-.'. (rlet




FPhilippincs. Tt attempls Lo tyace the histopy
of theesher adoption and diffusion, deteymine the
factors af fecting adoption, wud measure the private
costs and bonefitas, 1L (o foind thet factors Like
Lerigation, Wigh wielling vies paricotice, fiom
aige and opedit Pacilition afffeet adoption.  How-
ey, it La Lhe net poaitioe benef7te that nduces
vapid adopd lon. Past oand Sutire Tnvestments were
analyzed oo AL e found that bewefita ave gencrally

posttive for cmers 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 in
Indonesia has changed from traditional to mechanized methods.
A study wes conducted ©n the Subang and Inldvamayu Districts
of West Jaoa to evaluate the techwical and economic aspects
of the pioe milling sector.  The 1nits surveyed typieally
consisted of a mill, vice dler and o polisher. ‘Ninety;
Stx pereent of the vrice mills wore privately owned. Snbenty
percent had a capacity of less than 5 quintals hr and 30 %
greater. Sl mills opepated 100 working days pev annum
and m%[/nd S tons of paddy. Lawge mille operated 214 days
and milled L0373 tengs.,  Net revenne per ton was 586,78 for ‘
small mills and VG35, a7 Jor-lavge.  Investment, arpraisal
revealed o brealepen reguirement of 360 fene of paddy/year
for amall wills and 630 Jor large, toaether with an %ﬁzarmal
rate of peltum of 407 for emall milla ancdl 2270 for large.
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Labour Use Pattern and Mechanization of Paddy
Postharvest Processing in Bangladesh

J. U. Ahmed

In Bangladesh, the coonomie necessitu for emall-ceqle
mechant zat /on of paddy processing at farm level does not
appear to be ctrong.  This max be attvibuted to the already
Low Labor el voment in - ot e teadi b lenal methods Df:
paddy processing, extonsipe uso of lon-cost female fanily
Labor, and the cwisting low [rocl of rosthavoest Jose. As a
particular coace, (he analnefe posodle ot e average of food
Loss per frem e o weboseason dvyfie consbecints was meh
below the lepel bowhich the oont . of wsing emall-seale dveieps
would equl the gaine from santng feodd by fu;p?nmunkaru
TechanfauZ drrina. Contparilu, onstom bl lepe 1o comnereial
aemand(nw»47,ﬁnvwv1zuw7w:zmzfn/y dueto their idah labor
productinit:.  The ouatom fudl Lers, however, mwrﬂ.fbund to have
caused sove e loprat and Cncome Smbalanees mnong  the rural
poor which vz Fe qllepiated b pra-poor development prograomes.

Summary of Reactions and Discussion

J. A. Wicks

. Reactions

Although presenting o common theme of post-harvest activities these
studies used widely differing types of analvses. The papers by Pathnopas
and JJuarez, and Handaka both demonstrated the continuing private profitability
ob threshers.  The reader mav be overwhe Imed by the mass of results presented
and the failure to focus into a few conclusions. Both papers were concerned
with the profitability of threshers althouph note was made of the importance

of the social welfare issuce.

The paper by Ahmed presented o broader view of postharvest operations
but was lese analytical. The details of inflow and disposal of paddy for
various sroups of society clear ]y demonstrated the discrepancies between
rich and poor o Bangladesh.  The resualts clearly suggest that rice mills
have resulted o declines in cmplovment , waee rate and et income of the

poorer sectors.  Alternative acotivitices such as paddy processing and livestock

production are sugpested tor general ing, income for these people. However,



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 willing te rice hullers was to save costs.
Now the problem is one of too manv mills in the villages. The existence
of studics of displaced labor was queried. It was suggested that little
ig known of this since, with any technological chanpe, some gain and some
lose.  The losers tend to reduce their consumption whilst remaiaing in
the village. Since they are not conspicuous it 1s difficult to trace
them in order to determine the impact of the technological change. Those
who gain are the owners of scarce resources avd perhaps policy makers
should assist the landless class in obtainiay theso sciurce resources.
Some doubt was expressced about the low post-harvest losses recorded
in the Bangladesh studv. With the shift towards carly harvesting the
need for drvers becomes more critical. However, it was pointed out that
poorer people have more time 'o check their stores and can often avoid
losses by continuous checking and redyvring before losses become too severe.

11.3 Employment and the landless laborer

The Impact of Handtractors on Income and Employment
Oppertunities of Migrant Laborers in Java

J. M. Colter

Rice production in Mariuk and Tambakdahan villages, Subang,
West Java is becoming incveasingly mechanized.  This has led
to concern over the welfare of « et Dibopeva, A survey of
125 farmere ol 00 v it Talorors was wndertaken to determine
Fhe curroiil o bution.  Rosulte Dwdiceated that 28% of the labor
ugod fnoploe ppodetlon S el wee milgrant Talor and 207
i Teml ke e wiomeoita Londed to e velativelyp noung

e 4

(qapepene 83 seare) o000 TH e cdyet fon ol sl L fant Lo,

: H ! o e . [ ! T B AT - . FIPENP i
Al Ehernid v it Dos D v e e Levomciid oprorinnt ties
] o s Yoy , P ol e S 1y -
Lhope ot i ]l e b e Leilaoe sdnrben charina the 11«711:

e seceon planicdlicg. The average

,Ii‘(')"'./'./,‘tf N A T A P SR IO S AN TS C7S P

vy

citrpiel Lo o il Labopeps wae FRST 200 ol whieh
RP1G, 500 came [rom g Labor ondeide thedy home village.

Most migvrand lalopeps come frov woginal 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 from
120 Kampungs in 24 villages in 3 Kabupatens of East
Java in order to estimate the need for mechanixation.
This need was quantified on the basis of a ranking
between villeges for each of 13 variables. The
amount o power currently available for land cultim-
ation and of land to be onltivated was also compared.
Results indicated potential JSor mechanization in most
areas. The cost of land preparation by hand tractors
was often cheaper than by traditional methods and the
time requirved was less. Finally 1t was concluded the
development of agricultural mechanization will cause
Little unemployment because of opportunities outside
the agricultural sector.

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

W. Collier

Summary of Reactions and Discussion

J.P.G. Webster

.~ Reactions

One of the major possible impacts of mechanization is upon the
income of landless laborers., I'f there ig a ]nbour—displac1ng effect
it is sociallv desirable Lhat those displaced have alternative means
of support. Without a means of support the copsequences to a country
of Tarvge nnmboers of wenploved mav he serious. So these papers relating
to Java, an island with a4 vers hiph ponulation density and with relatively

small Tarms, arcof particalar interest.



The three papers are fo some extent complementarv. Colter's
looks at migrant workers, Santoso applies a simple technique for
assessing the potential for mechanization whilst Collier adds the
essential clement of historical perspective to the discussion.

Taking them in order:

Colter first caleulated peak labour requirements and showed how
migrant laborers cnabled these to be satisfied.  But my major interest
surrounded his Table 6 in which the sources of income of the migrants
are listed.  Firstly using the averagpe figures given, we can see that
about 437 of income comes from agricultural work. This is the income
which would be at risk it mechanization took place.  Secondly these

average fivures nide considerable variabilitv., We are told that income
varies from 17 to 250 thousands rupiahs - by a Factor of 15 or so.
Thirdlv we are also told that 607 of these people have no land (Annex 4)
which means, presumablyv, that thev have zero farm income. Thus it 1is

no easyv task to generalize the income-destroving effect for these people
of the mechanization of land preparation and harvesting.  Some of

them would he affectod onlv 51 iphtly but others would lose most of

their income.  This latter group must be followed up if estimates of

the social costs of mechanization are to be gained,

santoso applied a method of appraising mechanization potential
in an area, It consisted of two steps. The lirst one was the cal-
culation of potential area cultivable with comparison of this figure
with the actual arca to be cultivated. The second was the calculation
of a series of indices whose values were ranked.  The rankings were
then added together to give a final index to each of the areas under
studv.  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 are-
tisted in the paper.  The indices and their treatment is largely
empirical ane there scemed to be little evidence of the validation of
these criteria.  Obviously some will bhe highlv correlated and other
workers might fecel that different weights should be used.

Collier reminds us in an interestedly discursive paper of the time
dimension in the mechanization of Indonesian agriculture. He traces
through recent history and finishes with a projection of an Indonesian
Farm using the arrav of TRRI implements.  This reviewer detected a note

of optimism.  However the improvements scemed Lo be dependent on fortunate

weather and on ovood conditions in Lhe non-agricultural scctor of the
ccononv.  The question naturally arises as to whether thoe change is
viuinerahle Lo outside influcnces. 1L seemed that Collicor was suggesting
there wore private benefits to aechanization, but also that social costs
might not bhe hivh in the sense that jobs were beiny created in the non-
agricultural sector. The question then arises as to whether this state
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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 scemed to he agrecement that oppotunities
for off-farm labour in Tndonesia had improved. Tt was pointed out however
that 637 of the population was in agricu'ture and that the cxpansion of
the non-asricaltural scetor would have Lo be very large to cope with
both the natural increase in population as well as Tabour displaced bv
any mechanization. It scoms that real wiages have risen throughout the
cconomy and the increased consumer demand has Ted to higher wagse emplovment
in the service scctor and othoer non-acricultural sectors.  Thus if there
is a slowdown of consumer demand or if apriculttural incomes suffer, the
worst hit «ill bhe the landless Tabourers who form between 207 and 807
of the population of most rural villoges., Tt was also pointed out that
agricultural progress tends to go in spurts, so that the perhaps undue
pessimism subscquent on poor results in the early '70's should not be
followed by unduc optimism subsequent upon a few good vears.

In reaction to Santoso's paper it was pointed out that job
mebitity in agriculture is highly important in all regions of Java
and Bali, <o that the results of the described technique will be
inadequate if migrant workers are ignored. 1Indeed 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 rhe recaper were widely adopted in Thailand was misplaced. He felt
that the non-agricultural industries plus the growing agricultural
machinery industrv would be well able to absorb any labour displeced.

II.4 TIrrigat:ion

The Economics of Pump Irrigation in Eastern Nepal

M. R. Khoju

The impact of pump-irrigation on cropping intensity,
resource use and crvop yiclds o inrestigated, and the
profitahil ity of piep Lrrigation omevship assessed.  Data
were collected feom 189 fapms in the fepar of the Fastern
Development. iiodon o f Nepalo  Feawlts sugoest thal prrp-
?Pwiqnffwn s promot el Baher pope g Itensily, higher
Levele of vecowrec—une ] W ey cropgreldas More thon
79 poreens o e inepeaee iy Trnevoned pad, Toeal paddy
and wiect e e Sa b i bt b e 1 Terd rtd on, Similarly,
Jor Gd g opeent Sncaee i crepria s Satens ity Panp-
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itrrigation alse inereasel employment  through inerease in
Labor input per cvop and inerease cropping intensity.
Net favm income for a 4.54 lLeotare - irrigated fhrﬁ
was estimated at RsG858 as compared to Rs4003 for a
similar sized rainfed Jarm.  The vesults of the study
support the curvent cxpanaion program for pump-1veigation
in the tevai of Easte: Nepal., ‘

The Effect of Tubewell on Tncome and Employ@ent:
A Case Study in Three Villages in Kediri,
East Java, Indonesia

T. Sudaryanto

Indonesia ia developing qground water sources Sfor
agricultural pirposes through the use cof tubewells. The
effects on farm income and employment, as well as the
feasibility of tubewell investment, are inwestigated.

Data were collected from 66 tubowell users, hb norn-users
w1 80 farm Tabovers.  lUsers were cateqgorized according

to the years of opevation.  Farm analunes wope completed
for two alternative cropping systems, Findings were that
the {atroduction of tubewells genevated inereases in eropping
tntensity, production el farm income.  Inerease in income
varied with the Tongth of tubeweil prervation.  Finaneially
rice-rice-soybean is better than rice-rice-corn, yet
cconomically the rveverae 75 true.  The nse of tubewells
was financially ond ceonomically feasible.  Tubewells
generaled inereasce in emploiment and Tneome for ialorers.
Sensttivity analyeds showed that the program would still
be profitalilc to farmevs cpen L paning the whole cost of
the enpivoiment.  Users wope cateqorized according to the
years of opervation,  Farm analuses wepe completed for two
alternative cropring sustema,
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Economics of Pumpsets in East Java

K. Santoso

A survoey of 64 farmery vespondenis, 8 from each of 8
villages in Fast Java, was econducted to investigate the
tmpact of the it voduct ion of tubewellae. ALl respondents
weve adoptervs and the canalysie was conducted on a be fore
comared to after basia.  The vesulls indicated that erop-
ping intensity ineveased after adoption of water pumps, as
did the average wages of fami Ly and non-fami ly labor,
Laber wse Tnepeased, ol thouwge the composition altered,
theyve being weone malo oid less ferale (abor employed.
Water pump projects weve foind Lo beo fTnanelally feasible
wiith o Internal Rabe of Ketim al approxcimately 40% for
indivd dual farmer and co-operal Toe (KUD) coned pumps and
I18% for oi Hlage managed purps,

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 rescarch can often count on good local cooperation
in gathering further data.

The shortecomings of project evaluations derive from the fact
that thev are often 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 new technology are accounted for.

The three papers serve to illustrate the potential and pitfalls
of using project cvaluation.



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 repards farm labor wages.
ALl three authors, recommended expansion of power pump irrigation
in their arcas; one took care to qualifv his rcecommendation with
suggestions as to how to support better pump irrigation expansion,

Unfortunatelv, T feel that the authors' couclusions 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 majoritv of small farmers that make up Nepalese
agriculture. The Santoso studv had little to sav about how represent-
ative were the farmer participants though did specify threa types of
user organization: owners, cooperatives and village association.
The Sudaryanto study selected a project site where there was the
greatest concentration of pump users but did not seek to determine whether
the group was renresentative.

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

Tt was felt that since users go through a leaning curve, the
point in timo at which such studies are carried out will inevitably
influence the results. Sudaryanto suggested an eight year period
before full production is carried out. Khoju avoided the problem by
selccting early adopters. But Sudarvanto and Santoso were perhaps both
handicapped bv 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. Furthev analvsis of the social costs and
benefits is needed and even a description of the subsidy and pricing
policy would aid the reader. lowever Sudarvanto does attempt to deal

with some of these issues in his sensitivity analyses.

TII. Major Studies of the Impact of Mechanization

ITT.1 Central Tazon
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Consequences of Farm Mechanization Project
Site Description: Philippines

P. Moran and E. Camacho

A brief deseription of the sample areas and
villages selected for the Conscquences of Faym
Mechanization study in the Philippines is precented,
Data came from the household cengnug in Meveh 1979
and household surveys in the 1970 wet season and
1980 dry season. Regults chow et therve wepe noe
stonificant differences aerose ptilages i the demo-
graphic characterictics of houscholle, average faym
crea and land use. Mavked Jdipforences wepe coen
when villages were comparved in terms o) Treigated
area, cropping intensity, land tenurve, degree of
mechanization and assets. The degree of mechaniza-
tion, measured in terms of area ploved by machine,
was found to be closely associated with irrigation,
eropping intensity and assets.

Effects of Mechanization on Intensity
of Land Use

A. Generalla and A. M. Aguilar

Use of land under different types of farm was
analyzed. Farming aclivities of 48 Farm Record Keep-
ing Cooperators weve gatheved for two cropping seasons.
The farms were charvacterized as to topography and soil
type, sourcoe of witer aupply, farm size, average area
cultivated and proetion.  Farm machines and draft
animal. ownerahip wwl tenwre status of the farm operators
were determined wler the farm elassificeations,  The
findings vevealed that vice-pice s the dominmt pattern
in the geanity ivvieted avers.  The cropping pattern
Jor the vainfo!d and prmp 7vriaated faorms 7o of 2110 rice-
rice Iudl the dominaal patiery da rico-fallmy beeause only
thoze who have access to cupplementarn frvigation from
crecle arow ceocond pioe cvops Ceopping ntenaity was
Sound Lo bewiond J oot Dy T Pferent between Hieomeeha-
nizged and non-ricociiai ed oo at 1% probabild by Tevel.,
Mechanized foarme when grongod together veqardicas of the
source of waler cuppdy e an o alaost o cimilar Lurnaround
time to that of the vwon—mechanized fayme,



Production FEffects of Mechanization

Y. Tan and J. A. Wicks

The dmpact of  faom meclanizal.ion on output was
assessced nsing decomposition wialysea, M avithmetic
decomposition technique was employed to disaggregate
output differcnces, between mechanized and non-meehaoized
Jarms, yield, price, avea and eropping intensily components.,
Results showed Lhe most impovtant factors were eropping
tntensity and yicld.  The yield effeel of mechanization
was then Divestigated by using a decomposilion teehnique
derived from a production funetion Sramework.  Total yield
differences wepe decomposod into Lhe cffects of neutral
technological change, nen-nenlral teclmological change,
and change in the usc of inputs component. The results
of the analysis showed that the major source of yteld
differences between the two fovm types was brought about
by non-neutral technical change, i.e. shift in the slope
coefficients of the production functions. The cropping
intensity effect of mechanization was Jurther investigated
using covariance analysis. Resulte of the test showed that
this was modified by the impact of irrigation and credit
avatlability. FEven so mechanization increased eropping
intensity significantly.

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

J. F. Sison and P..B. Moran

Mechaniration of small rice farms may be assessed in
terms of ils impact on lawd prepavation labor requirements.
Although it ie difficndt to solely attribute the findings to
mechanizal ion, the study shows that farms using two-wheel
tractorvs cxhiibited signifiecant veductions in labor use for
L prepavation as well as for all other farm operations.
This decline implics Lhat no offacttiing eoffects in labor
utilinatbion in othey operations, cuch as poat-production
were evident inspite of highep wields produced by mechaniszed
Javmg.  Howeoerv, ot (s fnappropriate Lo aseribe this _z{'ield-‘
diffevence to meehai sed Tand prepavation sinee a vartety of
factore, including higher lopelo of chemical and Jerti lzl:‘:‘rzr
application by mechan?zed favms, moge aecount for this (hjfer"-
ence, Inepdte of Tteanalut Lol weaknesees, the stwdy [.77’0.v7,des
important information vegavding diffevences in labor IffZY,l'LZ(I—
Fion cnd coplovment Betocon mechan? zed ool non=mechant zed  farms,
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Summary of Reactions and Discussion

R. S. Fieldson

1. 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 therefore be useful, e.g.
case studies, unstructured discussions with 'roups of farmers, 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. Tor 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 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
predordnantly 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.

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 identifving 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 ‘uring 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
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 407% 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.

II1.2. Thailand

Consequences of Small Farm Mechaniuzation 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. FRice cropping area and average
yield per hectare for all rice varicties in the irrigated
area were higher than rainfed arca. High correlation was
found between machine using and the level of water control.
Among the seven village sites, Plubplachal, village 3, is
the highest average cemployment and income from off- and
non-farm.
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Effect of Mechanization on Intensity of Land Use: Thailand

L. Niyvomvit and S. Sukharomana

Average farm size was fourd to Le higher in mechanized
farm than non-mechanized one, both in trrigated and non-
irrigated areas. The eropping pattern was not affected by
mechanization wnder either conditions. The major reasons
for using machine in land preparation were to plant on
time, no humanjanimal labour ovarilable 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 farm employment
in Thailand. Observed output difference between
mechanized farms and non-mechanized farms were dis-
aggregated into their respective cloments name Ly
planting method, yicld effects and interaction terms,
using decomposition teclmiques. The results show that
the i [ oreiirs yope nainly due to the planting method.
Secondly, farm employment was Tnvestigated using graphical
analysis. Results show that the introduction of tractors
in rainfed areas decveascd farm employment Iut in the
irrigated areas the analysis wae inconclusive.
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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 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 ooty because of
severe drought during the dry scason which prevented any significant
agricultural activity. Such droughts must be considerad in [armers'
decision-making. How can we represent such realities =n our work?

There appear sometimes to b “onfold variations in vield, even
in the wet season. In some low viel . cases the farmers barely cbtained
yield equal to the ceed they used. Are such occurences usual? Do
farmers have alternatives? Do tractors or pumps permit the avoidance
of these low-yicld occurences, or do low vields keep farmers from being
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 wou.c¢ be of interest to know more about the farmers' decision-
making 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. Casc studies of representative individual farm
development would be of much help in interpreting the data reported.

2. Discussion

Although 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 thar the principal scasonal rains were
one month late.



A comment was made about the unucunl]}x diverse nature of
agriculture in Thailand and the difficulty of bringing out the
features of development change using only the data soucht in the
multi-country questionnaive.  The developrent of a historical
statement for the arca covering the development period under
consideration was thought tc be a wav o aupment the data obtained
so that interpretation might be more casilv made.

ITI.3 West Jave

Consequences of Small Farm Mecharization Project Site
Deseription: West Java

Y. Sacfudin

Subang and Idramavu Districts West Java were selected
for the survecy because of the cxtent of rice production and
the presence of a cignificant wwnbcr cf tractors. Initial
results indicate that Lhe villages are homogencous with
almost all of the land irrigated awd growing modern rice
varietics. By mechanization category, minoy differcnecs
only were found for social chavacterictics and viee yield.
The major differcnces between groups were that mechanized
farms are much lovger 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

Anereasing cvopping intensity makes it pou.,zble
to raise total production on a fized land base. The
mechanization of land proparation s often Uuaacsted
as a means by whici thiae vcvzé can be achieved,  Operp
250 farmervs who pecpaved theip foids u welng men, animals
and power L1 Leys e Db podewed i Sl ang ,mr]
Incdramegine 1oy ot Went Jue, Didencaio in 1379-80
to Yz'z)u/,,u,/:r the yelatlonahip /'n"/,.n‘w'w [ower soyree
WU ereppdiy Detonclos Al el of the data showed
that meahind e} 'z’)u*w.'w;: fesed on 7y ::/.[. vl L lilgher
Aropp g Tudiocs S ion-m, '.»1111,)127"4(/‘ vl that nen-
/{z(f('/zx,z).!,," 1 jzwu v g paeed e de P lde more ypapidly
DB el s gl s S the e, ceeen than

mm'/’hmr:;w-? S



The Effect of Mechanization on Productivity in
West Java

R. S. Sinaga

The mechanizatioi of land preparaiion has been
expected Lo increase rice pield 'ha. /o study was under-
taken in West Java in 1079-81 to evaluate H/e impact
of mechanisation on piclds. lhesulte of this resewvch

shoved that after adjusting jbﬂ erop SaTllure and
dlfj%rcncﬂ‘ T ferti e a[/(bcauzuu there was no
evidence (0 aupport Lhe caycctailoa Pt meclumidantron
inereases ield.

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

A. Sri Bagyo and J. Lingard

The (ffécfo of'mochanz :ation on production and rural

empZOJment in the rice areas of West Java were analysed

18ing three different methods. A t test indicated that
j?ﬁt?Zz er use was higher on mechanized farms. In contrast,
mechanized farms wsed lecs pesticides than non-mechanized
favms.  Although labor use per hectarc per season was
lovar on mechanized farms, the total amimal labor use per
Jarm was higher due to biy area differcncec.  Mechanized
farms had a lower ﬁﬁﬂp}ina intensity.  Decomposition
analysic was wsed to investigate the impact of mechanization
on production and total labor wse. Results showed the
most important explanator to be area, while nield and
eropping intenaity had only minor offects. The aren
effect alao qave the /V«ﬂv"' percentaqge contrilbution to
the total labor use. Luﬂrnnnion analysis was used to
further determine */za‘*l'm’ yreld diffevences were mainly
due to mechanination or to other factovs. Results again
showed farm size and festilizer use were the main explanators,
mechanisation dummics wepe cor Ll cowd ins 1(”27] teant and
pesticide use s hoth sTani fleant and negavive.
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Summary of Reactions and Discussion

L. A. Gonzales

1. Reactions

1 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 maszive adoption
of machines despite their low benefit<ost ratios as discussed earlier.
Saefuddin lLowever does describe the sites within the context of the
Indonesian economy.

The Sinapa paper is a veryv simple analysis of whether mechani-
zation adoption significantly increascs yield. His conclusion, using
the survev data was that mechanization adoption has no effect on yield.
His analysis however does suffer from methodological flaws. One is
his assumption that the fertilizer responses are the same (i.c., 1 kg
of fertilizer = 10 kg of paddv) for both mechanized and non-mechanized
faims.  With different levels of fertilizor use, and with a common
(non-lincar) fertilizer response function, mechanized and non-mechanized
farms are bound to have different responses. Furthermore his assumptions
imply that Tand qualities for both are the same.

The HNandaka paper demonstratcd that cropping intensities of
mechanized farms are relatively low. 1 think the definition of cropping
intensity could be cleared. One reason perhaps why it appears low may

e that secondary crops were not included. Tabl @ 4 is not very clear.
He should specify "percent of what" under the aren prepared. He 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 mechanized farms as well as techniques in analvzing the impact of
mechanization. He used three different techniques - t-test, decomposiiio
analysis and production function - which gave differing resuits but
nevertheless shed some light on the controversial mechanization issues.

I hope that he continues this tvpe of methodological experimentation
until some veal indicators for policy formulation emerge.

The Sri Bagvo paper docs notl apper to reconcile with those of
Sinaga, Saefudin and Handaka. TParticular attention should he focused
to his analvsis of the 1980 dry secason data whoere he affirmed the non-
existence of pest and infestation. The other papers wvhich analyzed the
same' data all showed that during the same period, stemborers and rat
infestatior destroved 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) wherc tillers and tractors were introduced. The assumption
of the government that farmers would grow a third rice crop when
tillers and tractors are available, does not hold for several reasons.
One reason was to the inadequacy of irrigation water. A second was due
to the incidence of rat infestations in the survey areas. A third was
the lack of scedlings.

The issue of methodology was also touched. Whereas it was
important to do simple analysis when interacting with policy makers,
several methods (e¢.g., t-test, decomposition analysis, production
function, ete.) should likewise be encouraged to evolve a consistent
set of [indings for policy decision making. The analvst must be able
to interpret the results of his research.

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

III. 4. South Sulawesi

Consequences of Small Farm Mechanization Project Site
Description: South Sulawesi

Y. Maamun

The objective in this paper ig to provide information
of the sile selection of the Consequences of Mechanization
Study. A combination of vandom and purposive sampling
procedure was used Lo determine the reprecentative sites
in South Sulaweet.

Kight oiiliages weve aolected in hoo districts for
Lhe veseapeh ol ol inoolved an ratenaive suvoey, farm
recovdiocoping, cuee atudios and price and wage mont toring
Dt ageve ol leated from 1079 {wet aseason) through 1980/81
(f N ceaneni) for o mope than 200 houscholds in mechenized and
non=mechanizod farms ond Sn two dEffovent enpivonments,
Lrrigat ed and vatnfd.
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tffect of Mechanization on Intensity of Land lse
South Sulawesi, Indonesia

[.G.P. Sarasuths and P. Bernsten

Ihereasing cropping intensity is one way
to inerease production on a [{wed land base.
Mechanized lend prepavation may contribute to
this objective. During 1979-81 onew 250 farmers
in S7drap oul Pinvang Districota, Soulh Ol cane s,
were surveyed ol fram actioi ity reconds were
matntained o 20 respondent e, ﬁtrdtifind to
represent. the Mejov ion-mechanisod ol meeho-
nized Land prepavat fon teclniques weed.,  The
data indicated that mechond ned rainfed furmers
had hiyhey cropping intensitics than the HoN-
mechanized, but for feofgated farmera there was
no i fference, I the wet season, non-mechanized
Jarmers genevally prepaic o their Jields more rapidly
than those wsing a mini-tractor,  lor the di~tricts
as a whole, the inevease in mini-troaotop numbe rg
did not cause an observable {nevease in cropping
intenaity.

The Effect of Mechanization on Productivity in
South Sulawesi

R. S. Sinaga

The mechanization of land preparation hae been
expected to increase vice pyield per hectarve. A study
was undevtaken in South Sulavesi in 1970-81 to evaluate
the impact of mechminailon on piclds.  Reoulte of this
researveh showed that after adiucting: for evop failure
and differences in fevtdliser application theve was no
evidence to support e capeciation that mechon! notion

inereases leld,
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Effects of Mini-Tractor Mechanization on
Employment and Labor Use Intensity, Sidrap ar
Pinrang, South Sulawesi, Indonesgia

R. H. Bernsten

The meenanization of land prepavation car be expected
to reducc labor vequivement,rice crop. In order to eval-
uate the magnitude and natuve of this impact, Jarmer
survey was conducted duving 1979-81 in Sidrap and Pinrang
District, South Sulwwsi.  Reepondents ineluded non-
mechanized and mechanised foomers in rainfed and Irrigated
environmnts,  The duta chowved that while mechanization
veducie gy aidna ! land preparation labor vpegut veme1ts s
this Ls primarily fomiln labop. Consequcently, mechantza-
tion i{mproves farmeve welfare by reeing family labor for

alternative wovk opportunitice or leisure activitic:s.

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 deseribed the study site and outlined the
sampling methods, 1 felt that there could have been more information
given about the Sidrap villapes since there was considerable variation
(20 te 90) 1n the percentape of farm households. Village TT in Sidrap
secmed Lo be yather “nique and since it provided almost all the
mechanized drvland farms some further description seemed warranted.
'n addition Lthere was confusion botween the total population of households
(9719, the "total sample " in table 7 (1794) and the "sample survey"
(290) . Avain, some clarilication appeared neeessary.,

The michines are onlv used for land preparation and they appear
to halve the lobour input required.  There appears to be little effect
on the cropped arca. | am surprised that the tractors are not used more

with trailers,
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The results concerning intensitv of land use seemed clear
enough. But those relating to productivity appeared to raijsoe many
issues. The tractor users also used larger amounts of other inputs
but after accounting for fertilizoer and crop failures they get lower
rice vields than the non-mechanized farms.  Whv sheuld this be so?
Finallv, whyv were the mechanizod Farms less subject to crop losses?

2. pisgqﬁﬁiqn

During the discussion it was emphasized that the area as a
whole had a relatively low population density with a land frontier
in the neighbouring region.  Questions raised ineluded whether
labourers can got new land, whether the main contribution of tractors
was in expansion of the arca in regional terms, and the suggestion
was made that further anlvsis be made concerning labour supply
available to the farmers. The point was made that tractors in
S. Sulawesi replace family labour whilst in Java thev veplace hired
labour. If children are hired their time mav be devoted to schooling
if not all the famiiv has to contribute 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

Regearch has sicwn Lhe need for mechaniza-
tion to optimine the pyroduction of the small
farmer.,  lovever, sepions constrainte face the
Heﬂianw of Jave mceninery inodeveloping machines
Lhat aye evenind o ! S b former coul can be
produced by the smad D cntecpponenry S e
developin: oy,

Machines rpopilde the Somer Che weans bo
yvodlce bevienn ! B e o necde s Heweperp, Lheve
are sepepe vosteiod fone o Lhe desilgney e develop
effectivo, cacu (o povaie, casn Lo vadintain
e i TR R VA S DRI NS B S VRN FPRTIT IR I e
Taveateent . The coononlc constmgints catend Lo
the deniogn of Phe o moehDue clomente, The peanlt 1s
I TR D s ol hed] e ed g deeiadons, all
WDl e o i clementy owiminaling in a

I
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whe deataneva decisions also determine whether
o not a machine et be economically pvo@unnd by
the monfactioeer who ray be Limited in ht?1productton
capabilities but muet also peap a peasenabie return

en hiie Tapesiment.,

The Domestic Resource Costs of Agricultural
Mechanization in Thailand

S. Sukharomana

Farm mechanization, especially exranstion of labor
displacing technologies within rice production, will
stmultaneously reduce the use of domestic resources and
tnerease the Jdemand for itmported input such as fuel oil,
power engine, spare awd parts of machine. The effects
of farm mechanization on domestic resource of earning
te less than the eoffects of yielda and the opportunity
cost of Lemd. Mechiamization has a tendency to generate
profits for society even though il increases the demand
Jor importe of machinery related items.

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

S. Wattanutchariya

The purpose of thie paper is to add information
on farm mechanization in Thailand by looking at the local
Sarm machinery industry and the cconomics of using farm
machinery in the case of hived service. The local farm



machinery iidusty, developod diping the past two decacdes,
s now facing high corpel Hiion both wi hin the countrm
and from abvoad, 1t fs the it of the aovermment to
4eﬂbszrnh0//h)’ this indst oy shoild be true il aupported
in order Lorddevclop Tta podont i ] ol te el Sapmers
WEER [ owe sl vy o f e 2o The Fectogs confen i 72«1:: qene-
rated faver vn ol ot on Phvove o the orord e Pl |
stucic sinwed some rrofi /(zfvf /fff;/ A onf v b,
qogpﬂﬂw, due o inerease i e fa oot compet-
ittron, the contracior s raking less profit while the
Jarmcrs still have to pay high custom rate.

An Assessment of Capacity of Workshops and Farmers
to Repair and Maintain Farm Machineryv in
District Faisalabad:

Summary of Major Findings and Policy Recommendations

K. A. Hussain

Facilities for vepair and maintenance of farm machinery,
in Distriet Faisalabad, were cvaluated. Machinery breakdowns
were concluded to be caused predominantly by improper use and
abtlity to maintain machines was found to be poor. Forty-seven
repair shops, employing a total of 211 persons, were surveyed.
This provided the basic for a set of vecommendations on the
need for farmer tvaining in the operation and maintenance of
machines, imroved training for mechanics and improvements to
the capacity of workshops and supply of apare parts.

Summary of Reactions and Discussion

V. R. Reddy

These four papers deal with design and development worw at
IRRT, farm machinery developments in Thai tand; it's domestic resource
costs, and Tastlv the adequacy of repair and wo rkshop facilities for

farm machinere 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 semi-urban towns of mnany developing
countries. llowever, IRRI is now addressing iiself to develop manual
and animal operated equipment suitable for ene to two hectares of
cropland.  TRRI should also develop alternative energy sources using
animal and crop wastes, ete., and also investigate such problems as
the establishment of plants with minimum titlage deserve intensive

research efforte.

The second paper is concerned with the indigenous farm machirery
industrv in Thailand. 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 could perhaps have compared the costs of land preparation
and of threshing using carabao and difference in traditional and
mechanical means.

By using a sct of earlier published 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 Tourth paper, a studv of repair facilities in Faisalabad,
Pakistan, wakes a series of recommendations 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 zovernment policics, of sizes and brands of
imported items. [t 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 Cevelop, even in remote areas,
as demand increases.

Evaluating the Sectoral Tmpact of Mechanization on Employment
and Rice Production in the Philippines:
A Simulation Analysis

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

The paper veolowed theee caiating Philippine
mechand st fon podfew Tns tenenta, neoneli, credit
subaiidy, Al tael [0 omed fuol subed e and cnclyned
Lhei v tmpact v fue sales of five types of machines.
Theso pol oy Tustvents ave peescint [y Tneopporated
oo pod feve o e e e hedny depeloped at TRRI
oo el il Phedv dvpcred o pods Doy employment;

cl T e ekl Tonr S e ol e fog,
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Current Status and Future Plans for Consequences of Mechanization
Project.

Data Management for Analyzing the Consequences
of Mechanization

J. A, Wicks and M. Sumiran

Data management. provides the Tink between the
paw data set and the analytical process,  With ./r/m
complox sots collceled n the Consequences projeet
dexber menagement ionol oan ey Jroeess. In thi "
paper we peviow the parions basie pequivements fop
effective data management. and Lhen caxamine Lhe
alternatine approaches from vaw data efovage through
to speci fic et Dand Ding pocbages, l_/ a proposed
that the best way to howdle Che dala i order Lo

satiafy project veguivements e to st fanecusly

o FMDCAS conel deve lop mope complew sietoms,

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

J. P. G. Webster

This paper has two major purposes. For readers directly
concerned with the 'Consequences of Mechanization' project the
aim is to provide a critical conmentary on the strengths and
weaknesses of information produced by the FMDCAS. The appen-
dices contain some detail about Lhe operation of the programs.
Secondly, for readers outside the project the aim is to provide
a record of the tmplomentation of FMDOAS in the "Consequences
of Mechanization' project at IRRI; to 700 an idea nf the modi-
fieations which weve adopled and theiy eons quences upon the
use of the system.  The paper opens with a brief introduction
to the FMDCAD syctem. Thepe followe an outline of the modi 7.~
cations, together with o disoussion of some of the problems
encorntered in theiy fmpicmentation at 1R Finally there ia
diseussion of the strengths woul weakneases of the FMDCAS in
relation to the stwly of the consequences o mechani zal.ion upon
small rice farma,



Measuring the lmpact of Mechanization on Output

J. Lingard

The impact of agricul tural mechanization on output
wil L pavy with the form of machine, the on-farm resource
niLuukfmﬁ, season, peglon, coll dype, eote. aned Lhe inati-
tutional atenceture (pricing conditions) 0]'quiuul4urct
The peiviar Dpaced of meehon i sat fon i 1] mnnff%nt_ttsclf
i changed  foaver Doy sieiiee Teading o ;w'nftllilf
ordpecd 5 evenees betaineen mnuhuninmf4NL/;untnwfhﬂn1zﬁd
Py, AEedbad D thad paet of the ot pud G0 [ fevence
Juu foomeclvm it fon aleme T howerery d7Tewd b for there
ave wny confoamding factove s A ppoddiet ion jﬂnﬂ(inn .
approcel ws g covapianee anal pnie (t/)()HIU}f rariahles) s
degopibod and thia o applied (o Philippine swevey Jﬂ%ﬂ
caned T Tl vesnd te pregented, Linear daoquant 8 !?]l(ﬂn’%)l{]
vt o of cubat St Ton betoeen i d o and mehines during
Loned proeprad fons operat fone are alao 4ww/1:m1/rn/z A power
Pl lov e subed D budes Sov POh cavabac dags wlidlet a
frvaelor vﬁ;j/ Taequivalent Lo Ad06 eapabae days,

Summary of Reactions and Discussion

R. Bernsten

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

Wicks and Sumivan outline the desivable characteristics of a
data manapement and analvais asvstem, followed py a descri ption of the
approaches heing used at IRRE. Since there are manv potential data
users residing in o several comntries, the paper pives the impression
that IRRU should desipgn a weneralized svatem rhat meots the needs
af all portential nsera,

Most ot the pmmediate analvais will be done at 128D in conjunction
with pradiate stadents Trom The cooperating count rics., consequently,
availabic programning vosomrces shoatd he divectoed ot developing a
svstem that will permit fmmedinte accoass and analvais of the most
important variables by Los Boanos - hasod invest ipators. 1o part, this
will he achiveved when the PMRCAS svatem ja fally operational,
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Hebstor's paper provides a detailed description of the FMDCAS
svstem, inclading difficulticos that have boeon oncountoered in mod v ing,
the programs to penerate the out po requiroed for analveing COnsOqUenNces
survey data., Mhese dnciyht s will he invaluable to other researchers
who have an interear in adopting FAO's poneral surves quest ionnaire

and analwtical pachape.

Lingard cwplasizes that in Foture analveia, dinvestipatore mis
Focus on developing maltivariate mode]s Loountang te the numerous
rebated Pactors thiat alfoe vaviability in cropping intensity, labor
use aad pradoction. Introdacing domme variables s proposed as g
particularl appropriate was to measure (e independent contribution
of mechanization.  Sovoral mode s e prosented aod 1 jo stpgrestoed
Lhat these conld bhe oot imatoed or cach data sot (o conevate initial
vross-site comparative vosulta, WVhile (hio stvratersy in cound, the
models cstimated iaclade onlv dimmice o power sonree and 23 additional
indepondent variables.  Given the number of variables for which data
was collected, it seems that the models should be specificd in more
detail. This is necossare to control for o wide varicty of variables
associated with power source whose inf lucnce is nov oeaptured in the

dummy variables.

summary of Reports of Working Groups

J. Linga r(lz/

The 4 site proup.. reported back separately on their deliberations
although several common points emerped. A general ecase was made for:

I. Documentation of all significant crop ovear cevenls so that data files
can be both used and interpretoed correctiv o in future research. The
necessary backpround and milico studies should bo fully written up
in the near future for reference purposcs. A mechanism shonald be

setoup to contact cnumerators should ihev be needed.,

2o Individual site studics to cphasize the anique advantapes of the
chosen sitesy for example, 5. Sulawesi should focus on aspects dealing
with Tand use 2t the fronticr in relation to its low population density
and Thailand on issues conmected to its relat ively advanced form of

)

machinery adoption,

) ;T )
, “UThis section s oa synopsis of the reports of discussion proups
presented by Do Bouphton, P. Charch, R. Fieldson and K. Mikkelsen, together

with the final discussion of these reports.
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oo Careful coovdination of the project from the contre particularly
with reparvd to work covered by the various student theses. Wheroe
possible, duplication of offort should be avoided and the necessary
paps plopeed b additiong ] ctadice.

The specitic site recommendat ions are gummarized below althouph
HCowas recogniced that many sappeestions tor further work were not within
the capacit ol the carrent project and priovities would have to be set
tnethe near tuture to mateh the available resources to the  oecified
u}vi“('l ives.,

Thaitand
Two major points were siressed for this site:

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

i1) Mechanization is alroeady well advanced therefore with/without
comparisons arce not too ecasv nor particularly relevant.

The primare focas of the 81/82 survev and analvsis of the 79/80
data should be on the effects of mechanization on different participants
i the process rather than en the differences hetween participants and
non-participants.  Reealt data should be colleeted to determine what
mechanized farmers did prior to adoption and to determine the short term
cllfects on the paritceipants in the mechanization process.

Hyvpotheses thoupht to be lmportant were:

a)  Employment - investigate the impact viz hired/fami ly, crop/

noncrop, chitdren/women, wages and non-farm linkages.

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

) Ineome - examine the costs of production and of f-farm income

bt was thought particulariv appropriate to examine the machinerv manufacturing

and service industry with rospect to ils
oo Evolution = many manulacturers come from farm background

2. nterface = how responsive is the supplyv of mamufacturers
to demands by the farm sector

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



A

How would one cvaluate the role of macro pol icv in the
industry's doevelopment ?

Ao Eneray - development of alternative sourcoes

S. Sulawesi

Output retated hvpotheses were thought to be most fmportant
cmplovment aspects Tess soo 0F high priority are hypotheses concerning
the offect of mechanization on vield (via reduceed losses due o late
season droaght) and on coltivated area arisinge from land veeloamatdon
over time. Doces the proportion of farmband cropped inevease with the
Fevel of mechanizat ion”  ITncome prolated hepotheses coveringe hoth the
averagpe costoo ol production and farm honcehold income are of hioh

priority,

The effect of mechanization on labour use in machinery manuafacture
and service support shonld be investipated, and further invest ipation
of the constraints to tractor profitab., ity are of immedint o concern,
Tractor hire enterprises appear to have potentinl benefits for (he area
but protitabitity ic low and an investipation into Factors tmpaiving the
viability of tractor hire services, drawving on both the completed case
study and sapplementary information from poticy makers should be ineluded

i the report .,

Yoest JJava

Tt was felt that there is currently a need for detailed deseriptive
work of the survey area based on the experience of the ficld-workers, so
as Lo provide o social, cultural, and phvsical backyground Lo quantitative
work. "Scenarios" piving the rescarchers! perceptions of rhe main chanpos

Facing tvpical mechanizing farmers and laborers Fformerly emploved by
mechanizing favmers are redquired.

Income effects have heen neglected so far, and there are ne data
on TandTess Tabor with respect Lo those displaced by vechanization or

on workers oot ool the sice aren.

Fmplovment ¢f fects are of particular concern in a high populaticen
region such as Yest Jdava, and other issues to he investipated are resource-
use and productivity and wape lovels.,  Post-harvest operations and linkage

cffects are very important bot it was felt that such aspects are inadequately
covered in the present data cot.

Other points included the need for due attention to land-tenure,
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Philippines
Two main points were thought to be of special importance,

Fo A Mechanization Policy Body now being set up would dircct requests
for information to 1RRY proups althouph the consequences study
work is recogpnized to be of limited penerality to the Philippines
as a whole.  IRRY wondd plav an important role liaising with the

new Policy Conneijl.

co A characteriatios studv of the site is now required to allow more
genceral conclusions o be drawn.

Future work on eaplovment should be expanded beyond the machine or
task Tevel to the farm/community level.

More emphasis on threshers and not just tillers is require .

Timeliness issues should be developed in cooperation with agronomis:cs;
what are the costs of delays?

Tt was also felt that the census results and the experiences of survey
personnel have been larpely untapped.

Future

Plans

Assipnment 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 personncl .

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

The immediate short term need is for the quick establishment of a
production line for "numbers' to perform multivariate analysis. The FAO
program was nearly readv amd work on establ ishing an SAS data base should
procecd dmmediatelv. Report writing will flow from the analysis and as
Lime progresses any emerping gaps din the above arcas filled. The future
presents a chatlenpe!
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