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INTRODUCTTION

The United States Apency for International Development ig
funding a research project entitled "The Coirsequences of Small
varm Mechanization on Producticn, Tncomes and Rural Employment
in Selected Countries of Asia" (AID/ta-c-1466). The project has
two components: one is administered by the Agvicultural Development
Council (4/D/C) and has supported a scries of case studies on issues
related to mechanization® the second is conducted by the International
Rice Research Institute (1RR1) 1in collaboration with niational
researchers in Indonesia and Thailand.

A research planning workshop was held at IRPT, Los Banos, on
31 October and 1 November, 1977, to consider the initial proposal and
develop the research design and methodologv. In addition, the workshop
participants considered countries to be included in the studv, possible
survey sites withir countries, sampling, survey techniques, alternative
modeling formats and the nature of the complimentary case studies that
would contribute to overall project objectives. The researecl, design
evolved wis incorporated into the revised project proposal.

A second workshop was held at [RR] 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 designs for field surveys and record-
keeping 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’d
surveys. During the course of the workshecp a minimum set of hypotheses
to be tested at each site was specified.

A third workshop was held at IRKT From 1-4 October, 1979. With
data collection well underway the participants concentrated on the
following issues. First, the status of, and necessary modifications to,
the data coliection instruments were reriewed. Second, progress with
development aud implementation of an elficient data assembly and management
system was considered. Third, procedures for data analysis were defined.
Special attenrion was given to simple, field-bas=d, analytical methods
as well as more sophisticated computerized approaches. I'inally some
initial reports from the A/D/C funded studies were presented.

A fourth workshop was held at IRRI from 14-18 September 1981. This
was jointly sponsored by A/D/C and IRRI. The objectives of the workshop
were to present reports on the A/D/C fund-d projects, to present some
initial analyses from the IRRI study and to review and consolidate plans
for the final year of the study.

The proceedings cf the workshop are summarized in this report,
which is set ont as a series of abstracts of the papers presented and
summaries «f discussion.
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When reviewing the conteats of this report it is necessary to
keep in mind ihe cwo original objectives of the study. The first was
to provide a better understanding of the effects of mechanization on
small farmers. FEmphasis was to be piven to determining output, incomu
and emplovment effects of small scale equipment. The second objective
was to encourage more applied research on the effects of farm mechanization
and improve the capacity of Asian scientists and institulions to undertake
such research.

CONFERENCE PROCEEDINGS

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

Mechanization of Rice Production in Develcping Asian Countries:
Perspective, FEvidence and Tssues

R. W. Herde-/

. A generalized sequence of mechanization of the dsian
riee production process ig developed, based on experience
wn Japan, Taiwan and Kor "a, countries which by 1978 had
reached a relatively high level of mechanized rice land
preparation. Labor force growth vatee are contrasted
across dsian countrics, A net soeial benefits model for
gvalua;ing the desirability cl"mechanizing rice production
1§ outlined and factors often neglected are identified.
Available empirical evidence on some important factors is
reviewed. In closing, the most critical tssves for eva-
luating the economic consequences of mechanization are
stated.

~1-/Affiliatinns of authors are shown in the list of participants
at the end of this report.
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The Total Factor Productivity Crowth of the Three-Digit
Manufacturing Tndustries in Thailand

P. Wiboonchutikula

The paper estimites o cwmalpzes the total Jactor
pro@un/ivity growtle of the munfactio i, Tndustries (n
Thailand. 1t consinta of hoo pavts:  ene iaoon the
ﬁll;*ﬁ('—r/fizf P= 150 e turing fndusi nios NSTHG g re-
gative data, and the Sfher o on fhe /%:m;)mh’h%nv}@
nelust vy weing data oy the fivm Jovol volleot ed j%bm
our o snreene ad Telepos e, The veaud ta ahow that
even thougl the vates of (ofal Jactor product o7y
growth of most industricn ape amal L compared to depe-
Loped cormtytes, they ave ﬂnwrwanfng o mopeopey,
the role of total factor productinity an a souree of
5wwwﬂlnf7vw/rwdf:/hmnwmnfnvwl&'fn stant f7eance
over fime. .

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

C. S. Ahammed and R. W. Herdt

A macroeconomic model, with semi-closed input-output
relations, is used to compare employment, income distribution,
and resource utilization effects of producing «dditional rice
using alternative riee [ivm meehanization sustems.  Aggregate
net effects are computed by theorporating 'factor intensity’,
"distribution’, 'consumption', and "Import substitution' effects.
A methodological step involved disaggregation of the conglomerate
production veetor for rice and agriceul tural machinery sectors
tnto sul-sectors depending on water control-topoavaphy~technology
mix and individual machine groups vespeetively.  Five household
clasces ave distinguished to provide some pariation in consunption,
savings and import behaviour. The simulations consider m subsets
of the final demand vector fov vico. Reaults indicate the cffects
of mechanization vary widely among four water-topographical
regimes considered in the model. ihile ineveasing intensities
of mechanization in a given water regime is found to worsen
employment and income distribution problems, a comparison amoyg
water reqgimes indicate positive vesults of increasing water
control.
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Technology Change in the Philippine
Agricultural Machinery Ipdustry

K. W. Mikkelsen and N. N. Langam

Prelimivary analysis has Leen done on a survey
sample of 47 IMilippine agricul tural machinery mann-
facturcre to inpes tigate the nature of product changes
made and Lo determine the characteristics of innovative
firms. A wide variety of changes have been stituted
showing considepable product i ffevent iation and adapt-
ation to looqgl agricenl tinal conditions. Severval measures
of divect and indireet teehnioo change activity were
jbzyd to be corvelated with the mmibey of produ%t ahanges
made .

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

D. Boughton

This study investigates the significance of rising
Jessil energy prices for the development of rice produc-
tion technology, pavticulavly in the ficld of mechaniza-
tion. The use and productivity of vesources employed
on rainfed and irrigated gorme in the Philippines are
measured in energy as well as [inancial torms. Fertilizer
use on all farms and water apply on pump Lrrigated
accounted for the lavgest shaves of fossil enerqy yse
amd cash expenditure. When expocted ineveases in real
prices of chemical Inpits ave added Lo cristing costs
of production they represent 25% of eurrent returns
above variable costs per heetare on rainfed and 16%
on granity irvrigated Jarms.  In g decade of rising input
prices and growing demand for vice mechmical innovations
are needed which both increase yields, and simul taneous Ly
improve the productivity of vesourees that are becoming
searce relative to demanl.  Thin vele of wechanization is
illustrated by an cx-ante analysis of a hand powered
machine for deep plocemonc of faptilizep,



Summary of Reactions and Discussion
J. Lingard

Wiboonchut ikula'g baper reported an ambitious study attempting
to measure total factor productivitv growth for the agricultural machinery
industry in Thailand between 1963-76.  The assumptions involved in
using Solow's model] when appliced to a somewhat inadequate Thai data
base were thoupht to invalidate the results although other discussants
felt that such studies were necessarv.  Confusion was expressed at a
reported productivity growth of =1.36% in table 2 which appeared to
contradict a fipure of +5.33%7 in table 3. Paitoon veplied that the
sample differences accounted for different results.

Ahammed's paper desceribed an Input-output model tracing the
backward and forward Linkayes of agricultural mechanization. Thirteen
alternate icoe systems were evaluated in terms of their overall
resource use (hargse in response to a 17 assumed increase in rice
demand which must he met from one of the svstems.  Substitution
between svstems is nor permitted, the land resource somewhat unreal-
isticallv is unconstrained and questions were raised as to the non-

Zero quasi elasticitics of svstems 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 peneral equilibrium approach
adopted was thought to have much potential,

Mikkelsen/Langam's paper reported on the preliminary results of a
survey of 47 agricultural machinery manufacturers in the Philippines
investigntjng product changes and innovation in machinery designs.
Discussion stressed the need for multivariate analvsis of the data
and asked whether TRR] should plav a coordinnting/updnting role in
disseminating manulacturers’ improvements ro its desipns,

Boughton's paper out | ined the positive role of energy analvsisg
for different rice systems but stressed that eneraev ratios have little
normative significance., Mechanization in the form of a deep fer-
tilizer applicator could be an appropriate wav to chonge the technology
in the cvent oy rising oil and fertilizor prices.



II.1 Land Preparation

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

A. Hurun

A study on the profitabilit: of ownt ’
conducted in Mariuk Village, Wésé Ji;a, IZZuZegéézeguzgi
the wet season, 1980. The objectives were to est%mate tge
profitaktlzty of owning tillers, to describe the eredit
8system n the areo, to tdentify the reasons influencing
f?rmers in purchasing a tiller, and to identify any tech-
nical problems that might influence the profitability of
ownerghtp.‘ The results show that the B/C ratio for gh@
gasoline tiller was 1.14 in the wet season and 0.9 in the
dry season, qnd for the diesel tiller was 0.5 in wet
season, 0.6 in dry season. The internal finaneial rate
of return.was 7.2% for the gasoline iillep and below 1%
for the @Lesel tiller. The breakeven points were 11.3
an@ 9.7 in wet and dry season for the gasoiine tiller
while for the diesel tillep they were 19.3 and 18.6 in
wet qnd qpy season.  Technical problems included diffi-
culties in finding spare parts and the high cost of
replacement parts. l

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

J. Hafsah and R. H. Bernsten

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 the
prst five years (1975-1979) were interviewed. Information
was collected about socio-economic characteristics and various
aspects 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 eapacity
of new tractors during their first year of use has declined each
year since 1975. This suggests that ammual increases in the
tractor population has made it more difficult for owners to
achieve the capacity utilization level required to cover variable

and fized costs.
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Summary of Reactions and Discussion

G. 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' manv positive features.

Many dimportant 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 conflicting statements semel imes appear.

Excess capacity in the custom hiring business is widely reported
in the papers, but the indirect employment implications are not cxplored.
These implications follow beczuse 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 hvpotheses are
advanced as possible explanations for this apparent contradiction.

I. 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 mav produce serious underestimates of the
benefits of tractor ownership.

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

A final comment concems Mr. Monge's econometric model. This is an
ambitious exercise, but the impression is gained that the data base is



perhaps insuffiently firm. Some of the reported elasticity coefficients,
for example, arc positive when economic theory would predict negative values.

2. General Discussion

1t was pointed out that the Tndonesian papers dealt only with
certain aspects of a large study. Papers 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 finding that the
West Java sample was evidently located in a labour deficit area, to
which it was replied that the Survey Areca was fairly unusual in this
respect. Vith regard to profitability, it was noted that defaults on
tractor loans were at a high level and hat sales had recently begun
to fall. Another discussant said that the arger farmers were often
the last to repav 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. Tt was observed that farmers were sometimes
subjected to political pressures to buv 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 theorntical advantage
of tractors. Other discussants agrecd 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 tmpacl of power tillevrs on productivity and
employment in Bungladesh Agviculiuve e studied. There
are two main hypotheses.  Fivet, Lhe use of power tiller
in Bangladesh will increase Lhe per heetarve output in
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An Evaluation of the Farmers' Decision-Making
for Investment in Farm Machinery

M. Munir

Results ove derived from a survey of eighty-eight
tractor owning farmers in Faisalabad, Pakistan. The
study highlights decision-making at the farm level in
texms of selection and purchase of far.i machinery. The
majority of the sample farmers were large land-owners.
Investment decisions were made rredominantly on the
basis of economic Jactors, butr non-ceonemic factors
such as expected leisure and rrestige attached with
tractor ownership ulso played a vital rvole. No econ-
omie analysis or financial Justification was formalized
and the perception of benefits [requently led to mis-
caleulation of capected gains. The investment decision
turned out incorvect [or 18 faymers. Joint ownership
was rare and mainly confined to close relatives.
Priorities for purchase of the tractor implements and
attachments were fized by visualizing round-the-year
use, cost and custom services market. Most of the
tractor replacements resulted in inereased H.P. Choices
of farm machinery were most commonly based on the expe-
rience and advice of fellow farmers.

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 consequences of power tiller utilization
were examined with data collected from a sample of 63
tiller owners and 56 non-owners. Timely and quick cultiv-
ation, difficulty in managing Lavge wmumbers of animals,
low cost, better quality tillage and shortage of anitmals



were reported as the main reasons for purchasing tillers.
Cost was low because of distortions in the prices of tillers
and fuel. Unavailability of spare parts and lack of repair
facilities were veported as major problems. Tiller use
significantly increasei tie size of eultivated holding,
decreased reqilar labour, cvieted tenants, changed tenure
status, tnercased evopping intensity and Tnereased machine
orientation of farmere in both of the selected arveas. The
findings indicated that mechanization of tillage would
Largely benefit vicl farmers at the cwpense of small and
marginal  farmeps.

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 increase in output ascribable
to these machines.

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

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

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

6) 1In 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) Adoptionand 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 variet.l adoption and use of fertilizers.

2. Discuss@gg

Discussion firstcentered upon the fact that bullocks arnd buffalo
continue to be used long after the introduction of mechanization into
<0 area. This may be because farmers wish to avoid the risk of hbreakdowns,
or because the tasks carried our by the machines do not cover all operations
(planning, levelling, ete). Turthermore in some areas the cost of
maintaining a fc. cattle is low since many are fed on byproducts or
graze non-productive land. The situation varies also with the availability
of repair facilities.

Participants then discussed the importance of educating farmers
in the costs and benefits of mechanization. This was one area of
government activity which should be encouraged. Some programs were
clearly inefficient and farmers had suffered. Another area which governments
could assist included traininy 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 aveas farmers
travel long distances to get hire customers, whereas in others where there
is no excess capacity machines are not rented out.

II. 2 Postharvest

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

F. Juarez and R. Pathnopas

This paper prevides a cross cownbry comparison
of thresher adoption ond use in Thailand and
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Philippines. It attempts to trace the his{ory

of thresher adoption and diffusion, determine ?he
factors affecting adoption, and measure the private
costs and benefite, 1t s found Lhat'fhntors Like
trrigation, high yiclding riee uariettes, Saorm

size and credit Jacilities affect adoptlon.' How-
ever, it is the net positive bcn@[fts that induces
rapid adoption. “ast and [uture investment s were
analyzed and it i found that benefits ape qgenerally
positive for owners 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 nmethods.
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 wnits surveyed typically
consisted of a mill, rice huller and a polisher., Ninety-
Six percent of the rice mills were privately owned. Seventy
percent hud a capacity of less than § quintals/hr and 30 %
greater. Small mills operated 190 working Adays per annum
and milled 395 tons of paddy. Large miils op~rated 214 days
and milled 503 tons. Net reverue per ton was v5%5.78 for
small mills and US$3.97 Jor large. Investment appraisal
revealed a breakeven requirement ¢f 368 tons of paddy/year
for small mills and 639 for large, together with an internal
rate of return of 409 Sor small mills and 297 Jor large.
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Labour Use Pattern and Mechanization of Paddy
Postharvest Processing in Bangladesh

J. U. Ahmed

In Bangladesh, the cconomic 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 most offthe traditional methods of
paddy processing, extenaive use of low-cost female family
labor, and the existing Low level of postharvest loss. As a
particular case, the analysis reveals that the average of food
loss per farin due to wet seqcon dryying constraints was much .
below the level at which the costs of using small-scale driers
would equal the gains from saving food by BuppZGmcntary
mechanical drying. Contrarily, custom hullers engoy comercial
demand among farmer users mainly duc to their high labor
productivity, The custom hullers, however, were found to have
caused sorie employment and income imbalances among the rural
poor which ray be alleviated by pre-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 scciety 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
producticn are suggested for generating 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 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 scatrce 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.

I1.3 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 villages, Subang,
West Java is becoming increasingly mechanized. This has led
to concern over the welfare of migrant laborers. A survey of
125 farmers and 66 migrani laborers was undertaken to determine
the currevt situation. Results indicated that 28% of the labor
used in rice production in Mariuk was migrant labor and 20%
in Tambakdahan. The migrants tended to be relatively young
(average 28 years) with little education avd small families.
Although mechanization has reduced employment opportunities
there still appezars to be a labor shortage during the peak
period of wet season harvect,dvy seasown planting. The average
annual ineome of migrant laborers was RP81,200, at which
RP18,500 came from farm labor outside their home village.
Most migrant 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 Sfrom
120 Kampungs in 24 villages in 3 Kabupatens of East
Java in order to estimate the need for mechanizaticn.
Thig need was quantiyied on the basis of a ranking
between villages for each of 13 variables. The
anount of power currently available for land cultim-
ation and of Tand to be cultivated was :lso compared.
Results indicated potential for mechanization in most
areas. The cost of land preparation by hand tractors
was often cheaper than by traditional methods and the
time required was less. Finally it was concluded the
development of agricultural mechanization will cauge
little unemployment because of opportunities outeide
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

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. So these papers relating
to Java, an island with a very high population density and with relatively
small farms, areof particular interest.



The three papers are to 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 element of historical perspective to the discussion.

Taking them in order:

Colter first vnlvulntodVuqu;gﬂgngljjgngjprQUﬁ and showed how
migrant laborers cnabled these to be satisfied. But mv major interest
surrounded his Table 6 in which the sources of income of the migrants
are listed. Firstlv using the average fipures given, we can see that
about 437 of income comes from agricultural work. This is the income
which would be at risk if mechanization took place. Secondlv these
average figures hide considerable variabilirv. We are told that income
varies from 17 to 250 thousands rupiahs - by a factor of 15 or so.
Thirdly we arc also told that 607 of these people have no land (Annex 4)
which means, presumably, that they have zero farm income. Thus it is
no easy task to gencralize the income=destroving effect for these people
of the mechanization of land preparation and harvesting. Some of
them would be affected onlv sliphtlv 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 arca, [t consisted of two steps. The first 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 serics of indices whose values wore ranked. The rankings were
then added together to give a final index to each of the areas under
study. The magnitudes of the final indices plus the earlier comparison
give the indication of potential for mechanization.

Thie method is subject to a number of serious problems which are:-
listed in the paper. The indices and their treatment is largely
empirical and there seemed to be little evidence of the validation of
these criteria. Obviously some will be highly correlated and other
workers might fecl that different weights should be used.

Collier reminds us in aninterestedly discursive paper of the time
dimension in the mechanization of TIndonesian agriculture. He traces
through recent historv and finishes with a projection of an Indonesian
farm using the array of IRRI implements. This reviewer detected a note
of optimism. However the improvements seemed to he dependent on fortunate
weather and on good conditions in the non-agricultural sector of the
economy. The question naturally arises as to whether the change 1is
vulnerable to outside influences. Tt soemed that Collier was suggesting
there were private benefits to mechanization, but also that social costs
might not be high in the sense that Jobs were heing 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 seemed to be agreement that oppotunities
for off-farm labour in Indonesia had improved. 1t was pointed out however
that 637 of the population was in agriculture and that the *xpansion of
the non-agricultural sector would have Lo he very large to cope with
both the natural increase in population as well as labour displaced by
any mechanization. TU seems that real wages have risen throughout the
economy and the ircreased consumer demand has led to higher wage employment
in the service scector and other non-agricultural scctors. Thus if there
is a slowdown of consum:r demand or if apricultural incomes suffer, the
worst hit will be the landless labourers who form between 20% and 807
of the population of most rural villages. Tt was also pointed out that
agricultural progress teads to go in spurts, so that the perhaps undue
pessimism subsequent on poor results in the early '70's should not be
followed by undue optimism subsequent upon a few good vears.

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 rcported 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 ahle to absorb any labour displaced.

II.4 Irrigation

The Economics of Pump Irrigation in Eastern Nepal

M. R. Khoju

The “mpact of pump-irrigation on eropping intensity,
resource use and crop yields is investigated, and the
profitability of pump irvigation ovnership assessed. Data
were coliected from 189 farms in the terai of the Eastern
Development Reiion of Nepal. Results suggest that pump-
trrigation has promoted higher cropping intensity, higher
Levels of vesource-use and nigher erop yields. More then
79 percent of the increase in improved paddy, local paddy
and wheat yields is attributable to irrigation. Similarly,
Jor 34 percent increase in crepping intensity.  Pump-
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irrigation also inereased emp>Loyment, through increase in
Labor input per crop and increase iy cropping intensity.
Net farm income jor a 4.54 heetare pump-irrigated farm
was estimated at Rs(532 g compared to Rsd003 for q
similar sized rainfed farm., The results of the study
support the curvent expansion program for rPump-irrigation
in the teras of Fastern Nepal. .

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

T. Sudaryanto

Indonesia is developing ground watep sources for
agricultural purposes thrcugh the use of tubewells. The
effects on farm income and employment, as well as the
feasthbility of tubewell investment, are investigated.
Data were collected from 66 tubewell users, 55 non-ysers
and 30 farm laborers. Useps were categorized according
“0 the years of opevation. Fam analyses were completed
Jor two alternative eropping systems. Findings were that

the introduction of tubewells generated increases in eropping

intensity, production and farm income. Imerease in income
varied with the length of tubewell operation. Finaneially
rice-rice—sgybean is better than rice-rice-corn, yet
economically the reverse is trye. The use of tubewells
was finaneially and economically feasible. Tubewells
generated increases in employment and income for laborers,
Sensitivity analysis showed that the prrogram would still
be profitable to farmers even if paying the whole cost of
the enviromment. Users wepe categorized according to the
years of operation. Farm analyses were completed for iwo
alternative eropping systems,
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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, reccommended expansion of power pump irrigation
in their areas; one took care to qualify his recommendation with
suggestions as to how to support better pump irripation expansion.

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

The first reservation concerns the representativeness of
the data. The irripgation 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 the farmer participants though did specify threa types of
user organization: owners, cooperatives and village association.
The Sudaryanto study selected a project site where rhere 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 inevitably
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. Turther 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.

ITI. Major Studies of the Impact of Mechanization

I11.1 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 presented,
Data came from the household census in March [970
and household surveys in the 1979 wet season and
1980 dry season. Results show that there were no
significant differences across villages in the demo-
graphic characteristics of households, average faym
area and land use. Marked differences were seen
when villages were compared in terms of irrigated
area, cropping intensity, land ienure, deqree of
mechantzation and assets. The degree of mechaniza-
tion, measured in terms of area plowed by machine,
was found to be closely associated with irrigation,
ecropping intensity and assets.

Effects of Mechanization on Intensity
of Land Use

A. Generalla and A. M. Aguilar

Use of Tand under different types of farm was
analyzed. Farming activities of 42 Farm Record Keep-
ing Cooperators were 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 irrigated arzas. The cropping pattern
for the rainfed and puap ivrigated farms is still rice-
rice but the dominant pattern is rice-fallow because only
those who have aceess to supplementary irrigation from
creeks grow second vice crop. Cropping intensity was
found to be significantly Jiffevent between the mecha-
nigzed and non-mechanized farms at 1% probability level.
Mechanized farms whon grouped together regardless.of the
source of water supply gave an almost similar turnaround
time to that of the non-mechanizned farms.



Production Effects of Mechanization

Y. Tan and J. A. Wicks

The dmpact of faym mechanization on output was
assessed using decomposition analyces.  An avithmetic
decomposition technique was employed to di saggreqate
output differecnces, between mechanized and non-mechantzed
Jarms, yield, price, arca and cropping intensity eomponents.
Results showed the most important factors wepre cropping
intensity and yield. The yield effect of mechanization
was taen investigated by wsing a decomposition technique
derived from a production function framework. Total .yiecld
differences wope decomposed into ihe effects of neutral
technological change, nov-neutral techmological change,
and change in the yse of tuputs component, The vesults
of the analysis showed that the major source of yicld
diffeorences between the two Jarm tupes was brought about
by non-neutral technical change, i.c., shift in the slope
coefficients of the production Sunctions,  The cropping
intensity effect of mechanization was Jurther investigated
using covariance analysis.  Results of the test showed that
this was modified by the impact of irrigation and credit
avatilability. Epen 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

Mechanization of small rice [arms may be assessed in
terms of its tmpact on land preparation labor requirements.
Although it is liffienlt to solely attribute the findings to
mechanization, the study shows that Sarms using two-wheel
tractore exhibited significant reductions in labor use for
Land preparation as well as for all other farm operations.
This decline implics that no offsetting effects in lcbor
utilization in other cperations, such as post-production
were evident inspite of higher yields produced by mechanized
Jarms.  However, it is inappropriate to aseribe this yield-
difference to mechanized land preparation sive - a variety of
Jactors, ineluding higher levels of chemical and fertilizer
application by mechanized farms, myy account  for this differ-
ence. Inspite of its analytical weaknesses, the study provides
tmportant information vegarding diffeverces in labor utiiiza-
tion and er Loyment Dbetween mechanized cnd non-mechanized Jarms,
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Summary of Reactions and Discussion

R. S. Tieldson

1. Reactioqg

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 greups of farmerd, and
full consideration of technical factors.

For cxample, agronomic and agricultural engineering trials have
provided little evidence of any liak between mechanization and vields.
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 betwren mechanization and yields
and cropping intensity may well be spurious.

The need for a broader view of the social centext 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 aiso to suffer from water shortages.
Hence, yield differences appeared to result from differences in water
reliability vather 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.

2. Discussioq

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 accovnting 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



- 28 -

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 1f turnaround time is not reduced by
mechanizatiun, it may ensure better land preparation and so give the
crop a lLetter start resulting in earlier harvest. Certain data was
questionned in Sison and Moran's paper, which showcd that mer’ anized
farms have 405 higher yields but 20% lower post-production la,our
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 cutput 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.

I1T1.2. 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
stgnificant 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 machine using and the level of water control.
Among the seven village sites, Plubplachai, village 3, is
the highest average employment omd income from off- and
non-farm.
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Effect of Mechanization on Intensity of Land Use: Thailand

L. Niyomvit and &. Sukharomana

Average farm size was found to be higher in mechanized
farm than non-mechanized one, both in irrigated and non-
irrigated areas. The eropping 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 fanimal labour avatlable and to save time.

Effects of Mechanization on Employment
and Intensity of Labor Use

A. Wongsangarooasri

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 nonm-mechanized farms were die-
aggregated into their respective elements name Ly
planting method, yield effects and interaction terms,
using decomposition teelmiques. The results show that
the differences yere 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 Reactiors and Discussion

W. Chancellor

1. Reactions
feactions

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 siach realities in our work?

There appear sometimes to be tenfold variations in yield, even
in the wet season. 1In some low yield cases the farmers barely obtained
yield equal to the seed they used. Are such occurences usual? Do
farmers have zlternatives? Do tractors or pumps permit the avoidance
of these low-yield occurences, or do low yields keep farmers from being
able to affcrd 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. 1n these techniques
the effects of dirfferent 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' 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. Case studies of representative individual farm
development would be of much help in interpreting the data reported.

2. Discussion

Althou,.: a very small percentage of farmers made changes in
cropping patterns it was thought to be of interesi 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 irn 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.

I11.3 West Java

Consequences of Small Farm Mecharization Project Site
Description: West Java

Y. Saefudin

Subang and Imdramayu Districts West Java were selected
for the survey because cf the extent of rice production and
the presence of a significant number of tractors. Initial
results indicate that the villages are homogeneous with

almest all of the land irrigated and growing modern rice
varieties. By mechanization category, riinor differences
only were found for social characteristics and 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, Indonfsia

H. Siswosumarto

Ancreasing cropping intensity makes it possible
to ratse total production on a fived 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 District, West Java, Indonesia in 1979-80
to evaluate the relationship between power source
and cropping intensity. Analysis of the data showed
that mecharized farmere had only slightly higher
eropping indices than non-mechanized and that non-
@echanized farmers prepared their ficlds more rapidly
in the wet season, but glower 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 yield/ha. A study was under-
taken in West .Java in 1979-81 to evalucte the impact
of mechanization on yields. FResults of this research
showed that after adjusting for evop failure and
differcnces in fertilizer application there was no
evidence to support the expectation that mechanization
inereases yield.

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 mctheds. 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 meckanized farms, the total anmual iabor use per
farm was higher due to big area differences. Mechanized
farms had a lower cropping intensity. Decomposition
analysis was used te thvestigate the impact of mechanization
et production and total labor use. Results showed the
most impor tant explanator to be area, while yield and
eropping inutensity had only minor 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 furm size and fertilizer use were the main explanators,
mechanization dummies were small and insignificant and
pesticide use was both significant and negative.
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Summary of Reactions and Discussion

L. A. Gonzales

1. Reactions

I feel that the Saefuddin paper should have provided more
policy background information concerning mechanization. There must
be some policies in Indonesia that more led to this massive adoption
of machines despite their low benefitwost 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 mechani-
zation adoption significantly increases yield. His conclusion, using
the survey data was that mechanization adoption has no effect on vield.
His analysis however does suffer from methodological flaws. One is
his assumption that the fertilizer responses are the same (i.e., 1 kg
of fertilizer = 10 kg of paddy) for both mechaunized 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. TFurthermore his assumptions
imply that land qualities for both are the sa. 2,

The Handaka paper demonstrated that cropping intensities of
mechanized farms are relatively low. I think the definition of cropping
intensity could be cleared. One reason perhaps why it appears low may
Ye that secondary ¢rops were not included. Table 4 is not very clear.
He should specify "percent of what" under the area 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 analyzing the impact of
mechanization. He used three different techniques - t-test, decomposiiion
analysis and production function - which gave differing results but
nevertheless shed some light on the controversial mechanization issues.

I hope that he continues this type of methodological experimentation
uittil some real indicators for peiicy formulation emerge.

The Sri Bagyo paper does not apper to reconcile with those of
Sinaga, Saefudin and Handaka. Particular attention should be focused
to his analysis of the 1980 dry season data where he affirmed the non-
existence of pest and infe tation. The other papers which analyzed the
same' data all showed that during the same period, stemborers and rat
infestation desiroyed 24% of crops.
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2. Discussion
z_.scussaion

Discussions during this session were directed to the question
of why there were low cropping intensities in the arcas (particularly
West Java) where tillers and tractors were introduced. The assumption
of the government that farmers would grow a third rice crcp 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 rhe 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, 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 power
tillers and tractors on yield. The critical issue upon which there was
agreement was the economic undesirability of tractor and tiller adoption
in an area where the man-land ratio is very high.

ITII. 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 Sulawest.

Eight villages were selected in twe dictricts for
the research which involved an extensive survey, farm
recordkeeping, case studies and price and wage monitoring
Data were collected from 1979 (wet season) through 1980/81
(dry season) for more than 300 households in mechanized and
non-mechanized farms and in two different environwments,
irrigated and rainfed.
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Effect of Mechanization on Intensity of Land Use
South Sulawesi, Indonesia

1.G.P. Sarasutha and F. Bernsten

[nereasing cropping intensity is one way
to inerease production on q fTlxed land base.
Mechanized land prepavation naly contribute to
this objective. Puring 1979-81 over 250 farmers
in Stedrap omd 1T npang Districts, South Sulavest,
were surv:yed and farm activity records were
maintained on 70 respondents, stratified to
represent the w.jor non-mechanined and mecha-
nized Land preparation techniques used. The
data indicated that mechanired rainfed farmers
had highev cropping intensitics than the non-
mechanized, but fop irrigated farmers there was
a0 differvence.  In the wet se son, non-mechanized
Jarmers genevally prepaved theiy Jtelds more rapidly
than those using a mini-traetor, For the districts
as a whole, the inercase in mini-tractor nmbers
did not cause an observable “nerease in cropping
intenaity.

The Effect of Mechanization on Productivity in
South Sulawesi

R. S. Sinaga

The mechanization of land preparation has been
expected to inerease rice yield per hectare. A study
was undertaken in South Sulawesi in 1979-81 to evaluate
the impact of mechanization on wields. Results of this
research showed that after adjusting for erop failure
and differences in fertilizer application there was no
evidence to support the expectation that mechanization
increases yield.
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fects of Mini-Tractor Mechanization on

Employment and Labor Use Intensity, Sidrap and

Pinrang, South Sulawesi, Indonesia

R. H. Bernsten

The mechanization o) land preparation can be expected
to reduce labor requirement/vice erop. In order to eval-
uate the magnitude and nature of this impact, a farmer
survey was conducted durirg 1979-81 in Sidrap and Pinrang
District, South Sulawesi. Kespondents included non-
mechanized and mechanized farmers in rainfed and irrigated
enviromnents, The data showed that while mechanization
reduces human/animal land preparation labor requirements,
this is primarily family labor. Consequently, mechaniza-
tion improves farmers welfare by freeing frmily labor for

alternative

work opportunities or leisure activities.

Summary of Reactions and Discussion

1. Reactions

The four
component where
a few power til

The firs
sampling method
given about the
(20 to 90) in t
seemed to be ra
mechanized dryl
In addition the
(9719), the "to
(290). Again,

The mach

B. Lockwood

papers present some results from the South Sulawesi
the main types of machinery were mini-tractor plus
lers.

t paper described the study site and outlined the

s. I felt that there could have been more informaticn
Sidrap villages since there was considerable variation

he percentage of farm households. Village TT in Sidrap
thcr unique and since it provided almost all the

and farms some further description seemed warranted.

re was confusion between the total population of households
tal sample " in table 7 (1794) and the "sample survey"

some clarification appeared necessary.

ines are only used for land preparation and they appear

to halve the labour input required. There appears to be little effect

on the cropped
with trailers.

area. I am surprised that the tractors are not used more
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The results concerning intensity of land use seemed clear
enough. But those relatiag 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 s0?
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 density 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 conirikuate 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. I.. Nafziger

Research has shown the need for mechaniza-
tion to optimine the production of the small
farmer.  lHowever, serious constraints face thg
destgner of farm machinery in developing rachines
that are economical for the farmer and can be
procaced by the small cntrepreneur (n the
developing country,

Machines provide the favmer the means to
produce beyond his own needs. However, there
are severe restrictions on the designer to develop
effective, easy to operate, casy to maintqin
machines which will provide a return on his
tnvestment. The economic constraints extend to '
the design of the machine elements. The.rqsult is
a large number of individual desiqn deqzstqns,'all
of which have an economic element, culminating in a
machine which will do the task effectively yet at
a low cost.



The designers decisions also determine whether
or not a machine can be economically produced by .
the manufacturer who may be Limited in his'productzon
capabilities but must also reap a reasonable return

on his Tuvesiment.

The Domestic Resource Costs of Agricultural
Mechanization in Thailand

S. Sukharomana

Farm mechanization, especially expansion of labor
displacing technologies within rice production, will
stmultaneously reduce the use of domestic resources and
increase the demand for imporied input such as fuel oil,
power engine, spare and parts of machine. The effects
of farm mechanization on domestic resource of earning
18 less than the effects of yield and the opportunity
cust of land. Mechanization has a tendency to generate
profits for society even though 7t increases the demand
for imports of machinery related items.

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

S. Wattanutchariya

The purpose of this paper is to add information
on farm mechanization in Thailand by looking at the local
farm machinery industry and the econmomics of using farm
machinery in the case of hired service. The local farm



machinery tndustry, developed during the past two decades
ts now facing high competition both within the country ’
and.frnm abroad, It is the duty of the government to
4eczde whether this Indus*vy should be t%uely supported
tn order to develop it potential and to provide farmers
With Low-cost machinery.,  The tpaotor contra. tor has gene-
rated farm mechani natien throughout the country.  The
study showed some profitabilit@ among contre Lorg.
@o@ever, due to inerease in operating cost und compet-
ition, the contractor is making chs.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 and Policy Recommendations

K. A. Hussain

Facilities for repair and maintemance of farm machinery,
in District Faisalabad, werz evaluated. Machinery breakdowns
were concluded to be caused predominantly by improper use and
ability to maintain machines was found to be poor. Forty-seven
repatr shops, employing a total of 211 persons, were surveyed.
This provided the basis for a set of recommendations on the
need for farmer training in the operation and maintenance of
machines, improved training for mechanics and improvements to
the capacity 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
IRRT, farm machinery developments in Thailand; it's domestic resource
costs, and lastly the adequacy of repair and workshop facilities for
farm machinery in Pakistan.



The TIRRI 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 miny developing
countries. IHowever, IRRT is now addressing itself to develop manual
and animal operated equipment suitable for one to two hectares of
cropland. TRRI should alsgo develop alternative encrgv sources using
animal and crop wastes, ete., and also investigate such problems as
the establishment of plants with minimum tillage deserve intensive
rescarch cefforts.

The second paper is concerned with the indigenous farm machinery
industry in Thalland. [t 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 fucl 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 set 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 Fourth paper, a study of repair facilities in Faisalabad,
Pakistan, makes a scries 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 aud brands of
imported items. Tt 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. Herdt and J. P. Webster

The paper veoicwed three existing Philippine
mechanization policy instruments, namely, credit
subsidy, tax/taviff and fuel subsidy and analyzed
their tmpact on the sales of five types of machines.
These policy instrumes. = are prescntly incorporated
n a policy wialysis model being developed at IRRI
to evaluate theiv ifmpast on production, employment
and tneome distribution in the vice scctor,

]
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Measuring the Impact of Mechanization on Output

J. Lingard

The impact of agricultural mechanization on output
will vary with the form of machine, the on-jarm resource
sttuation, season, veyion, scil type, ete. and the insti-
tutional structure (pricing conditions) of agricul?ure.
The primary impact of mechanization will manifest.ttself
in a changed formr input structure leading to posstblg
output differences between mechanized and nonimechantzed
farms. Attributing that parvt of the output difference
due to mechanization alone 1s however diffZcult for there
are many confounding factors. A production jynction ‘
approack using covariance analysis (cdummy vaviables) is
descerived and this is applied to Philippine survey da?a
and initial vesults presented. Linear isoquants shom%n£
rates of substitution between canimal and machines during
Land préparation operations arc also estimatedz A power
tiller day substitutes Jor 2.5 cavabao days whilst a
tractor rilag/ is equivalent to 4.6 carvabao 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 TRRI. Since there are many potential data
users residing in several countries, the paper gives the impression

that TRRT should design a generalized system that meets the needs
of all potential users.

Most of the immediate ~nalysis will be done at TRRI 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 FMDCAS system is fully operational.
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Webster's paper provides a detailed description of the FMDCAS
system, including difficulties that have been encountered in modifying
the programs to generate the output required for aalyzing cunsequences
farvey data. Thege insights will be invaluable to other researchers
who have an interest in adopting FAO's general survey questionnaire
and analytical package,

Lingard emphasizes that in future analysis, investigators must
focus on developing multivariate models to untangle the numerous
related factors that affect variability in Cropping intensity, labor
use and production. Introducing dummy variables is proposed as a
particularly appropriate wav to measure the independent contribution
of mechanization. Several models are presented and it is suggested
that these could be estimated for each data set to generate initial
Cross=site comparative results. While this Strategy is sound, the
models estimated include onlv dummics fop power source and 2-3 additional
independent variables. Given the number of variables for which data
was collected, it seems that the models should be specified in more
detail. This is neces: ry to control for a wide variety of variables
associated with power source whose influence ig now captured in the
dummy variahles.

Summary of Reports of Working Groups

J. Lingardg/

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. The
necessary background and milieu studies should be fully written up
in the near future for reference purposes. A mechanism should be
set up to contact enumerators should they be needed.

2. Individual sirte studies to emphasize the unique advantages of the
chosen sites; for example, S. Sulawesi should focus on aspects dealing
with land use at the frontier in relation to its low population density
and Thailand on 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 zoordination of the project frem 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 pluaged by additional studies.

The specific site recommendations are summarized below although

it was recognized that many suggestions for further work were not within

the capacityv of the current project and priorities would have to he set

in the near future to match the available resources to the specified
objectives.

Thailand
Two major points were stressed for this site:

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

ii} 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 participants and
non-participants. Recall data should be collected to determine what
mechanized farmers did prior to adoption and to determine the short term
effects on the participants in the mechanization process.

Hvpotheses 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.

¢) Income - examine the costs of production and off-farm income

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

l. Evolution - many manufacturers coume from farm background

2. 1Interface - 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;



liow would one evaluate the role of macro policy in the
industry's development?

4. Energy - development of alternative sources

S. Sulawes{

Output related hypotheses were thought to be most important,
employment aspects less so. Of nigh priority are hypo.heses concerning
the effeci of mechanization on vield (via reduced losses due to late
season drought) and on cultivated area aricing from land reclamation
over time. Does the proportion of farmland cropped increase with the
level of mechanization? T*weome related hypotheses covering both the
average costs of production and farm household income are of high
priority.

The effect of mechanization on labour use in machinery manufacture
and service support should be lnvestigated, and further investigation
of the constraints to tractor profitability are of immediate concern.
Tractor hirce enterprises appear to have potential benefits for the area
but proritability is low and an investigation into factors impairing the
viability of tractor hire services, drawing on bhoth the completed case
study and supplementarv information from policy makers should be included
in the report.

West Java

It was felt that there is currently a need for detailed descriptive
work of the survey u.ea based on the experience of the field-workers, so
as to provide a social, cultural, and physical background to quantitative
work. "Scenarios" giving the researchere’ perceptions 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 with respect to those displaced by mechanization or

on workers out of the sipe area.

Employment effects are of particular concern in a high population
region such as West Java, and other issues to be investigated are resource-
use 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.



Philippines
Two main points were thought to be of special importance.

I. A Mechanization Policy Body now being set up would direct requests
for information to IRRT groups although the consequences study
work is recognized to be of limited generality to the I..ilippines
as a whole. [RRI would play an important role liaising with the
new Policv Council.

2. A characteristics study of the site is now required to allow more
general conclusions to be drawn.

Future work on employmei - should be expanded beyvond the machine or
task level to the farm/community level.

More emphasis on threshers and not just tillers is require .

Timeliness issues should be developed in cooperation with agronomis:s;
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 ¢f who will put the results together and how? Analytical
resource constraints were continuously stressed particularly the shortage
of country ccordinating 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 term need is for the quick establishment of a
production line for 'numbers' to perform multivariate analysis. The FAQ
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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