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FOREWORD
 

The United States Agency for International Development has provision­

ally funded a research study entitled "The Consequences of Small Farm
 

Mechanization on Production, Incomes and Rural Employment in Selected
 

Countries of Asia" (AID/ta-C-1466). 
The first phase in the implementation
 

of the project was the development of a comprehensive research design for
 

submission and review by the Research Advisory Committee (RAC) prior to
 

field implementation of the project.
 

A research planning workshop was held at the International Rice Re­

search Institute in Los Baflos on October 31 and November 1st to consider
 

the initial proposal and develop a research design and methodology for the
 

study. 
 In addition to the research design, a tentative determination was
 

made of countries to be included in the study, possible survey sites within
 

countries, sample size, survey techniques, alternative modeling formats
 

and the specification and nature of the complimentary case studies re­

quired to meet overall project objectives. The research design which 

evolved at the planning workshop is summarized in the present report.
 

Participants were:
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Hans Binswanger 
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Richard Morris 
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John McMennamy
 
Agricultural Engineer, IRRI
 

Donald 0. Kuether
 

Agricultural Engineer, IRRI
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INTRODUCTION
 

Mechanization of small farms in the developing nations has been the
 

center of a continuing controversy for the past two decades. The focal
 

point of these debates centers around three major issues. The first is
 

the impact of mechanization on production. Does mechanization enhance
 

output and inwhat manner?
 

A second issue is the effect of mechanization on employment and the
 

level of labor incomes. To what degree is labor displaced by machines
 

and what are the alternative employment opportunities for that labor?
 

The third issue is the distributional impact of mechanization on
 

rural incomes. Because of the lumpy nature of investments in most agri­

cultural machines, there is a strong presumption that mechanized equipment
 

embodies economics-of-scale in both ownership and operation, particularly
 

in the private market economies found in many developing countries. The
 

above hypothesis strongly implies that benefits from mechanization accrue
 

to larger farmers or to those who connand the resources necessary to pur­

chase the equipment. Equity, employment and production are not separable
 

issues in the context of small-farm agriculture. Associated with each
 

of these issues has been the growing presumption that government policies
 

affecting the prices and profitability of mechanized equipment largely
 

determines the pattern, sequence and level of mechanization in the develop­

ing nations.
 

The basic question being addressed in the proposed study is whether
 

"appropriate" small-scale machines, tailored to the income levels and
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technical needs of small farmers and manufactured locally have the inherent
 

capacity to raise production without concurrently exacerbating problems
 

of employment and income distribution.
 

While there is much evidence available perreining to use of larger
 

equipment, particularly tractors, there has not yet been a 
major method­

ologically sound effort to systematically assess the effects of small-scale
 

mechanization on employment, output and incomes. 
In the secLions that fol­

low, the research strategy for the IRRI component of the proposed joint
 

ADC/IRRI project to evaluate the small machinery issue are elaborated.
 

STUDY OBJECTIVES AND OUTPUT 

The research project has two major objectives. The first is to eval­

uate the effects of small-farm mechanization on small rice based farms in 

Asia. This objective focuses on use of small equipment of the type being
 

developed at the International Rice Research Institute. 
Employment, pro­

duction and income are the pivotal issues in the analysis. The second
 

objective is to develop both the research capacity within countries of
 

the region and the methodologies to rigorously analyze the mechanization
 

issue.
 

The expected output from the study includes: 1) an improved capacity
 

within countries to conduct research on new technologies, to conduct farm
 

level studies and to analyze policy issues, 
2) a set of alternative re­

commendations regarding the consequences to be expected from use by small
 

farmers of appropriate mechanization practices, 3) an analysis of alter­
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native mechanization policies and programs for improving the incomeand
 

employment opportunities of small farmers, 4) an analysis of resource
 

use patterns under alternative mechanization brategies and economic
 

policies, 5) an analysis of factors affecting the adoption and use of
 

mechanization, 6) regional estimates of the effect of mechanization on
 

farm income, employment and production and, 7) a set ok research method­

ologies for assessing the impact of mechanization on small farms. The
 

purpose, objectives and scope of the study are more fully elaborated
 

in the comprehensive project proposal.
 

RESEARCH DESIGN AND METHODOLOGY 

The proposed study is designed to address the mechanization issue
 

at four levels of generality. The first level is an examination of those
 

factors and policies which have affected the adoption and use of mechani­

zation in particular countries using a historical cross-country framework.
 

The second level of analysis is to examine the impact of particular
 

policy alternatives on the adoption and use of mechanization and their
 

implications for regional or sectoral level employment, production and
 

incomes.
 

The third and most important level of generalization in the present
 

study will be a farm-level examination of the consequences of mechanization.
 

The fourth level will be to carefully evaluate performance at the ope­

ration or task level to generate data for particular machines or practices
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over a ofrange anvironmental-economic conditions. The last will be 
particularly useful to the engineers in formulating design and cost spe­

cifications for improved techniques.
 

Figure 1 illustrates these components schematically plus the data
 

acquisition, analysis and expected output from each.
 

Historical Cross-Country Study. 
The cross-courary comparison will attempt
 

to 
identify, using through a careful review of available studies and stat­

istics o agricultural growth and mechanization, the major causal relation­

ships in the adoption of particular types of equipment, the sequence in
 

which mechanization was used and the time of adoption in relation to wage
 

rates, income levels and degree of industrialization. 
This work will be
 

undertaken by project staff at IRRI and will be completed within one year
 

following project implementation. 
Viewed as largely a descriptive study,
 

the cross-country comparison will provide the basis for assembling addi­

tional data for more refined comparisons at a later stage in the four­

country project.
 

Case Studies. 
There are many aspects of the mechanization issue which do
 

not lend themselves to a generalizad research methodology which can be
 

applied at all country locations to be included in the study. 
 Many questions
 

are location or operation specific and can best be addressed through a spe­
cialized case study approach. Some case studies will be able to employ
 

data from project farm surveys, others must conduct independent surveys
 

to generate the required input information. 
In almost all cases, however,
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these will be relatively small efforts, capable of being carried out by
 

M.A. level personnel. While it is envisioned that ADC would plan and
 

implement a number of such studies, there will be cases in which the
 

IRRI component of the project will need to utilize a similar approach.
 

An example is an evaluation of the backward linkage and secondary em­

ployment effects of indigenous manufacturing/distribution activities
 

in the farm equipment industry. Another possibility is a study of the
 

use of farm machinery under alternative institutional arrangements such
 

as individual, joint, cooperative, private contracting or government
 

tractor pools. 
Where specific technical questions such as the 
suitabil­

ity of particular machines to particular agroclimatic conditions or 
multi­

crop utilization must be addressed, the case study approach may be the
 

most appropriate. It is anticipated that the number of such studies will
 

be small and carefully focused. 
They will be planned on an ad hoc basis
 

in close collaboration with in-country research personnel.
 

Field Surveys. 
The basic tool for ascertaining the consequences of mechan­

ization is the farm-level cross-sectional survey. Ideally, such surveys
 

should cover farms with and without mechanization and those who can provide
 

data on the basis of before and after mechanization comparisons. A major
 

defect of almost all previous studies of mechanization has been the failure
 

to use the two-dimensional approach in collecting survey data. 
The key
 

objection against pure cross-sectional comparison is that mechanized and
 

nonmechanized farms may differ in many respects other than the degree of
 

mechanization. 
Mechanized farms are usually larger than nonmechanized.
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tarmer8 owning machinery are usnally better endowed with capital and have 

better access to credit markeLs. This is likely to lead to greater use
 

per hectare of irrigation and purchased input such as fertilizer and thus
 

lead to higher observed yields and cropping intensities. There may also
 

be cropping pattern effects. All these effects may lead to higher pro­

duction, higher yields, higher intensity and higher machine and labor
 

use, even in the absence of mechanization. Most investigators have been
 

consious of these confounding factors ond many have attempted to minimize
 

them by judicious choice of sample farms. Through combined use of size­

adjusted sampling, before and after recall (in combination with control
 

groups), and statistical testing for significant differences, it is pos­

sible to overcome many of these confounding effects. The sampling method­

ology itself must, however, be carefully controlled to achieve reliable
 

results. A thorough description of the survey procedure is presented in 

a subsequent section on sampling and data gathering.
 

Table 1 illustrates the factors considered in selecting countries
 

and stratification variables for the project. The study is confined
 

primarily to small-scale equipment which means the countries to be included 

must have sufficient numbers of such equipment to make comparisons with
 

traditional technologies statistically meaningful. A second criteria in
 

selecting countries was the policy relevance of the research withlin the
 

country. A third factor was the availability and capacity of lo*:al research
 

institutions to organize and implement the research. While Pakistan and
 

Indonesia do not fully meet t1e small machine criteria, they do have a
 



Table 1. Factors in site selection and sample stratification. 

Level of Mechanization 

Country 
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Crop pro-
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-

-
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x 

xx 

- negligible 

x low 
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* major stratifying variable to ba small-scale land preparation equipment 



strong policy interest in such studies. 
Indonesia provides the additional
 

feature of providing an in-country comparison between the densely populated
 

areas of Java and the land-abundant outer islands. 
All countries in the
 

study have both IRRI and ADC representation available for support and lo­

gistics purposes. Considerable potential exists for cooperative research
 

involving complementary IRRI disciplines in the areas of cropping systems,
 

water management and economics. Cross-country variation in the research
 

design also captures the effects of alternative government policies.
 

Land preparation has been selected as the key task upon which to
 

stratify the farm samples. Emphasis is placed on selecting sites within
 

each country where power tillers or similar machines are employed for this
 

task. The coverage will include a major assessment of all crop production
 

activities, including water lifting. The surveys will be confinee to areas 

in which the predominant crop is rice or in which rice weighs heavily in
 

the cropping system. The focus on rice-based cropping systems insures that
 

some portion of the agro-climatic variation in the sample will be controlled.
 

The exact degree of stratification by farm size, water control systems,
 

degree of mechanized versus non-mechanized farms, etc. will be undertaken
 

in recognition of local needs and the particular equipment to be studiei
 

in each country. Where possible, two sites will be selected in each country
 

to permit an 
assessment of in-country variability which may be an important
 

determinant of mechanization. 
Using three farm sizes and three levels of
 

mechanization for land preparation, a sample size of approximately 200 ob­

servations will be necessary to reliably assess the effects of mechanization.
 



In addition to the farm management survey, there will also be two 

supplementary surveys conducted using a subsample from initial survey
 

respondents. 
The first will be a detailed engineering analysis conducted
 

on an operational basis to (for example) evaluate and measure machine per­

formance rates, determine annual utilization levels, monitor weekly or
 

daily labor and power use requirements to determine peak needs and study
 

machine maintenance schedules.
 

The second supplementary survey will be a study of labor utilization
 

with primary emphasis on 
landless laborers and their families. These
 

studies will be designed to assess the degree and nature of alternative
 

employment opportunities available to this labor, to determine the level
 

and proportion of income derived from farming operations which could be
 

mechanized and to quantify the extent of landlessness.
 



-- 11-


MICROANALYTIC SURVEYS-"
 

A recent study of the survey literatuze on tractors in South Asia
 

has shown that fairly simple farm level surveys combined with straight­

forward analytical tools can provide powerful insights into the pro­

ductivity and income distribution consequences of agricultural machines
 

at micro levels and that these surveys can be structured in such a way
 

that the micro-findings can be meaningfully aggregated to at least
 

regional levels. In addition to such agro-economic survey% special
 

investigations normally need to proceed in a parallel fashion to inves­

tigate issues connected with machinery design, service and repair systems
 

and manufacturing problems.
 

Minimun Scope of Data Required. A machinery consequences survey proceeds
 

by identifying regions and subregions where technologies have been adopted
 

in sufficient numbers to make an enquiry meaningful. Within this region,
 

cluster sampling techniques are used to identify villages or groups of
 

villages in which the survey will be made. A census of all households is
 

taken in this cluster, which, in addition to names and addresses, provides
 

the information required to draw a stratified random sample from the house­

hold list. This information includes main and subsidiary occupations,
 

-!/Acknowledgement is given to Hans P. Binswanger for developing the
 
farm survey methodology and analytical procedures outlined in this section.
 



landholding size, irrigation levels, education, machine ownership or
 

machine use and any other information which may become an ex ante strat­

ification variable. 
Such censuses can usually be performed by investi­

gators with the help of local teachers and high school graduates within
 

two or three days for populations of 1000 families. Completeness of
 

the census is essential for any later regional aggregation work.
 

Stratification is carried out according 
to mechanization levels
 

and landholding size. If irrigation or 
other variables vary substan­

tially, and are likely to lead to serious difficulties in interpretation
 

of the results, additional stratifications may need to be introduced.
 

It is essential to include a landless labor sample in the scheme to
 

estimate the incomes earned by these groups from agricultural operations
 

which might be performed mechanically. The added workload to gather data
 

from a landless labor sample is very small because no cultivation schedule
 

has to be obtained from them.
 

For the random sample, the minimum data base includes the following
 

schedules:
 

1. Household member schedule
 

Containing demographic educational and occupational data
 

(collected only once).
 

2. Cultivation schedule
 

This schedule will have to be collected in several rounds over
 

a year. A high level of reliability of the data can be obtained 

by having one round per cropping season, although more frequent 

rounds are desirable. Information is collected and recalled on 



a plot basis where plots are continuous pieces of land planted
 

to the same crop. To be useful in answering timeliness questions,
 

the data are collected operation-wise with one line on the sched­

ule for each operation. Operations must be carefully dated so
 

that delays and "turnaround" times can be estimated and labor
 

use can be estimated for peak and off-peak periods. If possible,
 

the schedules should be constructed so that they can:
 

a) be analyzed by manual methods using a desk calculator,
 

b) be directly computerized without transfer to coding sheets,
 

c) 	contain a set of common core data with the possibility of
 

adding extra data fields and extra codes to collect ad­

ditional information as required or desired in particular
 

country circumstances
 

d) be produced in several copies and on sufficiently high
 

quality paper so that they are durable and can be ana­

lyzed for specific aspects at different locations and at
 

different times.
 

The first step in the analysis of the schedules is to prepare
 

a wise summary of the data, which adds up all inputs and outputs
 

for a season by category, The fieldwise summaries are reasonably
 

easy to computerize whereas computerizing and analyzing the raw
 

data is usually a much more difficult task.
 

l/These summaries are made on the basis of the field and not on a
 
per ha basis because of the need for aggregation at later stages.
 



3. 	Animal care and machine service schedule
 

The basic purpose is the collection of cost and labor require­

ments for draft animals and the fixed and variable costs and labor
 

requirements for machine service and repair, including frequency,
 

time and 	labor requirements in repair shops.
 

4. 	Asset schedule
 

This schedule contains an inventory of machines, implements,
 

animals and consumer durables for each farm household. The last
 

item is required for analysis of data by wealth class.
 

5. Plot 	inventory and crop rotation history
 

This schedule is crucial to obtain information describing
 

impact of mechanization on cropping patterns, farm growth and
 

land reclamation. 
It must be collected for all sample households,
 

including nonmechanized farms and landless laborers since the
 

landless may have become landless only during the past 5 years.
 

Also, unless the nonmechanized farms are included, one cannot
 

sort out the question of whether changes in cropping patterns
 

were caused by the machines or by common responses to changing 

prices or new varieties, or whether land reclamation occurred
 

only on mechanized or also on nonmechanized farms.
 

Since much of the information on land transfer or landleasing
 

may be sensitive, this schedule should be collected only after
 

rapport has been established between the investigators and the
 
1/
 

farmers. Attempts can be made to trace yields over time, but
 

_1/ 
Excellent rapport can be established by paying the respondents at
 

levels substantially above daily wage rates or opportunity cost of inter­
view time.
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this information is often inaccurate. 
Additional information can 

also be collected on the same schedule such as "when did you first 

use HYV's or fertilizer or a machine".
 

6. The 	supplementary income schedule
 

This schedule collects data on all wage and nonagricultural
 

incomes. 
If incomes from animal husbandry are not collected on
 

schedule 3, they should be collected here. Agricultural labor
 

income has to be disaggregated by task. 
How many hours-'/of
 

ploughing, planting, weeding, harvesting, threshing and at what
 

wage rate?
 

Minimum Tabular Analysis of the Cultivation Schedule. Cultivation schedules
 

can be analyzed in many ways but two crucinl types of analysis are required:
 

1. 	Timeliness and the cost of delays
 

For each mechanization class, the field is the most important
 

unit of analysis. Crops are grouped by:
 

date of sowing
 

delays in sowing
 

delays in weeding/interculture
 

delays in harvest
 

An example of the results from this exercise is shown in the
 

following table.
 

- In most 	areas, a labor day has a customary length: 5, 6, 7, 8 hours.
The inv.stigator may ask in terms of days, but code in terms of hours for

comparability over regions and countries.
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Table 2. Extent and cost of delays in operations.
 

Delay of operation 0 to 2 weeks- 4 weeks- more than
 
Degree of mechan- 2 weeks 4 weeks 6 weeks 
 6 weeks No. of


ization Percent of farms in class observations 

Bullocks 30 20 3020 40
 

Tractor hire 40 30 20 10 
 55
 

Tractor owner 60 30 
 5 5 60
 

Average yields(quintal) 25 
 24 22 15 155
 

Source: A. S. Kahlon, Impact of Mechanization on Punjab Agriculture with
 
Special 	Reference to Tractorization, Indian Journal of Agricul­
tural Economics; Vol. 31, October-December, 1976.
 

2. 	Input-output relationships by farm type/size class.
 

These input/output tables are basic to further analysis such
 

as decomposition, linear programming, quadratic programming,
 

regional projections, regression analysis, etc. They appear as
 

in Table 2 as follows:
 



Crop

Class 


Fallow 


Tradi-

tional 

Unirri­
gated
 

Subtotal 


Tradi-

tional
 
Irri­
gated
 

Subtotal
 

HYV 

Unirri-

gated 


Subtotal
 

HYV 

Irri-

gated
 

Subtotal
 

Total 


Tqble 3. Input-output table for mechanization class X, Strata Q. 

Crop 

Sorghum 
Cowpea 

Area Value 
share share 

W i 

Inut-Output table for Mechanization classX, Strata 0
Yield Value Fer- Other Input Labor Inputs 
per ha per ha tilize (Value) Family Hired Other Tractorper ha-

Yi value 1 X X, M F C M F C Land Other 
1 1F.Prep. 

i L1 L2 L 3 L4 L5 L6 L7 T2 

Machinerv Inputs 
Thresher Bul ock 

T3 B 

Other 
- -

Rice 

EWiYi ESiyi EWiFi rWiXi.*•-• WiI. . ....... EWiTi . EWjT4i rWiBi 

Sorghum 
Cotton 
Fodder 

Rice 
Sugarcane 

-W Y rSlY iSWIiEW1F EW X1I - o WiLi. EW Tli . EWiT 31 EWB_ 

____31 _ ___ ___ 



The individual cells in the input-output tables are all
 

physical quantities or values per ha. The subtotals are values
 

per ha of gross cropped area in a given farm class, because W i
 

is the share of crop, i is gross cropped area. An exception is
 

SiY, where Si is a value aggregate. The tables can be made
 

as complicated as desired. 
For example, one may partition out
 

only total tractor labor or disaggregate that into field prep­

aration, interculture, transport and harvesting. 
One can also
 

distinguish owned animal and hired animal hours or can disaggre­

gate laboi hours by operation. When disaggregation becomes very
 

specific, it may be necessary to split thu tables up into several
 

subtables. In every case, however, all tables should contain
 

empty fields (columns) which allow national cooperators to add
 

their own breakdown based on location or operation specific
 

needs. Note that the input-output table can only be disaggregated
 

to the level of the fieldwise summary discussed earlier. There
 

must be a correspondence between the fieldwise summary and the
 

minimum disaggregation requirements of the input-output table.
 

DECOMPOSITION AS A MINIMUM ANALYSIS
 

Recent experience has shown that decomposition of output and labor
 

use differences may be the most powerful analytical tool to be used with
 

mechanization survey data. The precise decomposition required will depend
 

on the local conditions and on the machines now used on mechanized and
 



nonmechanized farms. Decomposition has powerful advantages over program­

ming, simulation or regression techniques. These stem from its computa­

tional simplicity (it can be performed with a calculator) and the ease
 

with which it can be used and understood by people with widely diverse
 

disciplinary backgrounds and levels of training. Is is not, however,
 

competitive with more complex techniques, although these should only be
 

attempted where computer facilities and concentrated analytical manpower
 

l /
 
make them feasible.


Output Decomposition into Intensity, Yield and Cropping Pattern Effects.
 

The goal of decomposition is to partition the output differences observed
 

between farms "with and without" certain machines or "before and after" 

investment in certain machines into an intensity, yield and cropping pattern 

component. Once this partitioning is done, one can ask much more precisely 

how each of these effects may have arisen and whether a particular machine 

has caused the observed effects. Together with information about differ­

ences in irrigation, cropping pattern and yield raising investments such 

as fertilizers, a clear picture of the output effect of a given machine 

can usually be obtained. An appendix showing a mathematical derivation in 

a continuous function framework is attached.
 

I/Decomposition has a long history beginning in the work of Minhas. 
It has usually been used to analyze aggregate data. Raj Krishna, "Measure­
ment of the Direct and Indirect Employment Effects of Agricultural Growth 
with Technical Change", has more recently used the technique in the context 
of mechanization over time at regional levels. What is proposed here is 
to extend the analysis to decomposition across farm types as well. 
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The Decomposition of Labor Use for a Single Crop. Krishna has shown how
 

to de-ompose the ibor use effect of several types of interacting techno­

logict; into the effects of single components.-/ He also shows how to
 

generzi1ize that approach to many crops and, as a last step, how to in­

tegrate the findings with standard interindustry input-output tables to 

get at the indirect employment effect of agricultural technical changes 

in other sectors of the economy. This set of methodologies can be used
 

in a stepwise fashion as the 
project proceeds. The degree of refinement
 
1iLLU Lt:UiLIlC~1 I)ULIL-CLLy Way Vary situation SromsitUation. ne tnn-
LO 

imuit pnalysis which will be theconnon across all countries included in 


JJ.UJtL.L L. LIIU IaLUl. ULUUiipO iJ.L.LUI ULAeCII UiI.LfUUL iar-tn typeS O DerOre 

and after" for the two or three dominant crops in a particular country.
 

Tie pj-inciple of labor decomposition is shown below in 
 a simplified example. 

Operations can be dividcd into those where labor input is (a) area
 

depjpdc~nt cr (b) yield deend ent. 
 Let us consider only two, namely ploughing 

as type (a) and threshing 
as type (b). If all other operations are per­

formed in the same way on two farm types or "before and after", they can 

simply be neglectcd. Sufficient varf.ability must exist in 
the range of
 

techniques Found on sample farms to 
measure the effects. The following
 

notation is used:
 

t = proportion of area ploughed by power tillers
 

s = proportion of output threshed by thresher
 

Note that 
s and t are equal only in exceptional circumstances.
 

./Raj Krishna, Measurement of the Direct and Indirect Employment Effects
 
of Agricultural Growth with Technical Change in Employment in Developing

Nations, edited by E. 0. Edwards, Columbia University Press, New York, 1974.
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if irrigation were considered, the effect mih belre) h c)4tr 

is 1the thresher effect whichtae ho muc~h labor is displaced_4 y 'tethresher.d
 I 1m 

q 

4 



ar computed numriall.y E 

S The-example gvnb Krishn i.s' muc more coplex~~ and considers tw 

~ varieties, thiree irrigation levels and bufflo and incaialypoge 

farms* For th1e individa 'country: studies, the type of decompositi.on 

if desired, whole farms can be considered by comnputing the labor~ decm­

ponents. The total labor effect of all changes are then computed~ as
 

folos wih equal to total labor use on the farm
 
dL. = XdL().
W 


For individ-ial components such as the power tiller ploughing efetairiar~4
 

:haeih te:d:ums:> e:canE:omputed:as2tim and resources permit.,
 

approach may prove necessary to adequately address some issues,,such as the4A 

Aehnzai~specific interaction effects of selected types of mehnzto ver,"aI
 

complex cropping patterno..(Analysis at this stage of refinement should,
 

..hoeve, no aeprecedence over the first stage labor decompositionr.
 
cariedot by4: ldstaff.
 

A'4 

http:decompositi.on


On gr a~ and et t ad b 

a on ane 

sition analysis. Rates of~ addittonil'p4 inr inetmn n~be suunc 

* or projected fro transatedAino nepast data and o~4 As projectionp 

Nomaive fram1ewors such qslnear,; dynamic or integer prgrammin cai 

be used4 ince th? decompsiion analysisprspoe kowledge ofallcof 

ficens equired for these exercises.~ Computation ofandrc employmet 

'dSsaggregated input-output tables and 
jf expendfture elasticitie of in-:r~
 

Aggregation and projection of the farm-level anplysis to a regional 

~ level will bejreasonably uncompli~cated ifl~nonfari effects are not include,<~~ 

Because of the highly specialiized nature the data'Lreqiiired to develop ­

aacompiere equilibrium moaei ac rne regional or sectoral level, nis Wl
 

be beyond the scope of the present study. As menti6rned~previously, 'there 

will be a 'need to undertake case studies to evaluate the indirect income 7J 
* 
and employment effects for selected types cf~mechanization, particularly 

equipment which ismanufactured, serviced and dist ributed 
J~ 
bynienous 

firms. These~studies will, however, be highly specialized and tightlyr 

focused effort6, 'not consistent with the input rqreens of micro-level 

aggegaionandprojection. In utho~e instances where sectoral models 
already exist or .r being developed, an~attempt will be mdto ink the 

lresults of the microanalytic surveys wit~h these models to evaluate -mor'e 

V 
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be'~ obssat rclos
 

reerh coaoati ino ac oftecutiswee.'h o 

Theratonle orinclusion ofThailand, Pakistan, Indonesia and 
 ~ 

country, aminimum of 
two survey sites will be made based on the primary~
 

stratification variables of small- scale mechanization and farm size.
 

Such selections will be made iriclose consultatib'' with research col-'
 

laborators in each country to ensureinclusion in the sample survey of~~
 

Selection of research collaborators will be ,basedupon the degree 
 . 

of mutual interest in the research topic, availability to, participate­

actively in the project, intellectual adorganiz'tion apct to;Zd 

the pioject, plus considerations of previous research on mechaztin, 

tentative listing of possi1ble,'collaborators has bee but~mae 4om­

lation of working relationships has been el in abeyance pending-, deter-

Smination 
 of funding availability fork implementation of~the proect. The 
E lf4 4 4 . 
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tentative collaborators are as follows: 

1. Thailand 

Dr. Ammar Siamwalla
 

Economist, Faculty of Economics
 

Thammasat University
 

Dr. Gajendra Singh
 

Agriculturnl Enginoer & Head
 

Division of Agricultural Engineering
 

Asian Institute of Technology
 

Bangkok, Thailand
 

Advisory support is available from the ADC Associate-Economist 

%,L z named , th-! Depa-,tm ... c . . o .. .. ..r .. ............ ,3... 

Agriculture & Cooperatives, and the Department of Agricultural En­

gineering, Kasetsart University. 

2. Indonesia 

Dr. Thomrin Nurdin 

Faculty of Agriculture
 

Andalas University
 

Padang, West Java
 



eq.r Ww. 

UanUniversity ~oei ~ 

Undvsyspojindndoeineiband rmp 4$
 

Collier, ADC Associate Boo Indonesia and~MrDadag~raao 

the Directorate of FoodCrops t Jkat.ii 

,Pakistan
 

Dr. Javid Haniid
 

Planning Commission
 

Islailtbad, Pakistan
 

Dr. Bashir Ahmad ~~ 

Joint Secretary 

~J~ ~j~<~-jGove::rnment of the Pna 
'-Lahore
Pakista
 

" - - i %~ 

ld 4-4 
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Advisory support can be obtained from Dr. Richard Goldman,
 

Ford Foou, -.
tiou, Islamabad and Dr. Brian Lockwood, ADC Associate
 

in Lyaliupr.
 

Research Wr;oMnnel to carry out field studies and first stage analy­

ticl work will be recruited from local universities and research instit­

utions. Upon iip -euicntation of the project, one or two field staff from
 

cach coLatry \I]II he assembled at IRRI for approximately two months of
 

trai nin g in d gathering, interviewing, questionnaire
-nta rormulation andi
 

data nnalysis. An expericncecd field survey administrator will be retained
 

to pan and dLreCuL tinS t:raaning exercise.
 

6Project a Wjnistration will be largely decentralized (as far as pos­

sible) to permit in- counLtry collaborators maximum flexibility 
in implem, nting 

and monitoring field surveys and case studies. A workshop to develop a in­

country administrative and data gathering procedures will be held at thki 

inception of the study. This workshop will involve the research collabo­

rators in each country, ADC personnel and the project coordinators from 

IRRI. It is anticipated that an additional associate agricultural economist 

may be required at IRRI 
to handle the analytical and field monitoring acti­

vities associated with the project.
 

Timing of project activities will be phased in accordance with the
 

schedule outlined in the comprehensive project proposal. 
 The exact se­

quences in which each stage of the study is undertaken will necessarily
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be conditioned by the rapidity with which local institutional linkages 

can be developed, project personnel hired and trained and site locations 

identified and sample populations dctermined. 

COORDINATION BEIEEN ADC AND IRRI 

The ADC component of the project will be complimentary in two ways 

with work to be planned and implemented by IIRRT. First, ADC will attempt 

to identify research topic areas not included in the central research 

effortdirected by RRIT. These may be country specific topics relating 

to sociological, institutional or technical issues outside the scope of 

the main project. Secondly, ADC will attempt, to the degree possible, to 

focus studies in the areas outside Indonesia, the Philippines, Pakistan 

and Thailand. 

ADC personnel associated with these research projects will be in­

volved in the planning and implementation of joint workshops and confer­

ences dealing with project activities. In addition, it is anticipated
 

that specific ADC personnel will be involved in the development of
 

questionnaires, training programs, and field coordination, particularly 

in Pakistan, Thailand and Indonesia.
 

Lastly, there is considerable scope for complimentary work at the
 

graduate level between ADC and IRRI thought linkages at the University
 

of the Philippines and support of field research projects to meet thesis
 

requirements.
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Appendix A
 

DECOMPOSITION ANALYSIS
 

At the farm level, all changes in cropping patterns, for example,
 

are discrete. The initial presentation, however, will be for the con­

tinuous case. The following notation is used: 

Y, = yield of crop i =
P. price of crop i
 

yi = YiP. = values ol crop i 
 per h (yield ir money terms). As in 

the input-output table, JYV and traditional varieties 

or irrigated and unirrigated plots ot the same crop are 

treated as "different crops".
 

C = g-.oss cropped area
 

A = operated area
 

N = net cropped area
 

F = fallow land = A - N
 

(fallow land will be treated as 
crop number zero)
 

c = G/A cropping intensity (alternatively c could be defined as
 

c* =G/N, but the extent of fallow is an important consideration
 

in the mechanization debate in some areas).
 

Ai = area under crop i
 

Wi = AiG i = proportion of gross cropped area under crop i
 

y. = =EWYi value of output per operated area: This is the yard­

sticks of "productivity" of a farm class inmeeting national
 

production goals.
 



-30-

Si 4Wiyy. =--value share of crop i in total value 

Decompo:sition prcceeds as follows:
 

q :. cy. = (1)
i i -1 

Di ffcren I Lo (i;i ig totally 

dq v, y- + ci1.dy + c~dW v (2) 

These equations can be converted into rates of change or proportional 

change by:
 

- dividing both sides of the equation by q
 

- dividing and multiplying the second and third right hand side 

terms of equition (2) by yi and Wi, respectively. 

d - dcMiy. + ci.dY.Y 4 c .y.dW i 
q 

cDWiyi ciyiyi c-'1.y .W. 
j1. 1 i 

After cancelling, we obtain the following expression
dYi dW i 

- dc iWi piwiliyi ­

(a) (b) (c)
 

The three right hand side terms measure the contribution to the pro­

portional difference in output per ha of operated area of a) intensity, 

b) yield and c) cropping pattern changes. The yield effect a) is the 

share weighted sum of the yield differences of individual crops and the
 

cropping pattern effect, b) is the share weighted effect of the cropping
 

pattern differences.
 



-31-


When converting this equation into discrete effects, the following
 

notation is adopted: Let A ind ]'be two different farm types or one farm
 

type 	 "before. and ,ftcLr" acquisition of a machine. 

Let XA iiid 'A;t1elevelIs of any mcasured variables in the two farm
 

types and definc the proportional differences as:
 

X1 = X A -X1) -7 A.X
 

X X
 

where X = (XA + XB)/2, i.e. the mean of the variable among the two types.I / 

Thus 	 equation (3) cin be rewiitten as follows: 

q =.c' + + > W RSit (4)
11 ji i 3 

The R lerm is a "residual" or "intcraction" effect which can be given 

alternative interpretations. It is usually small and normally is regarded 

simply as ar approximation error arising out of the switch from the con­

tinuous to ith discrete case. It can be measured and, if it is large 
I 

relative to other terms, helps provide a check on spurious effects. The
 

output decowposition is computed from and displayed in the following table,
 

which corresponds closely to 
a comparison of the two input-output tables
 

for the two farm types being compared-


A/
 
It is important to measure proportional differences with respect


to average levels to keep approximation errors (the R term in equation
 
(4)) at a minimum.
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A decomposition table displayed in this fashion gives very clear 

indications of the most important source of output differences. If it 

is intensily, irrigation data can be compared to see whether the irri­

gation difference is i.Larger or smaller than the intensity differences. 

Large yield contributions can be compared with fertilizer levels to see 

whether a itichinc or the fertilizer wns the predominant source of the 

yield difference. And large cropping pattern effects can be compared 

with capitaLtaZ- nd machine input data to see whether the cropping pattern 

difference wns conditional on the machine or not. If a fnrmer plants 

more maize ofter acquiring a maize planter, the machinc ,as causal, but 

if output on tryctor faiiiis is higher because they plant more tobacco, 

t would be difficutlt to believe that the tractor wis an essential pre­

condition for the shift. To interpret these tables requires common sense 

and hnowleC,.;ce of the farming situation in the area, but no complicated 

techniques which are the exclusive preserve of a single discipline.
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- ~opment vel;~~:~~j$~,,, an uo f,' S,m~allac.r1nry for'gin'poutn'&i.4s7;' Inrcn er 
c 
there~fiap~ bee~ *ncr ed intere~in he' d social "n'ff 

such'iachinery,.on smallJ farm households'., The basic qusto is
'Does the'development and promoion,of s1
 

truely benefit, din11,farmers?,'t This projec' will'o].oie'h
IIdefinitive answer to this question'but...t will' beg n,,te process 
 "'. ' pf 
 arf
Duilding an increased aw'.reness in'theAsianliegjion, the imot
 
ance of the question and an increased capacity to carry out research~*related to the question, 

, 

Under this project coordinated~ case studies of the,effects of farm

wettaInizacio wilie
op. rrrjpdi mu- ir fn,,,- Ar; 
the direction of the International Rice' Research~ Institute' IRRI
 

and evea1~smal serch activities will be carried
iidecndnw
f in other Asian countries under the 'direction of the Agriculturaout 


A I q PN- - ­

by IRRI are the major component of this project, Underthis component

it is proposed that a'smmple of sm-all 
farms characterized by varying

agricultural' practices and levels of mechanization be selected and­
surveyed at 
varijous times in the crop 'production cycle. Farm-level
'1' data will be gi~thered. on 
'use and cotof'inputs, yields, inc'omes'.ad"
 

other variables required
44 to better understand how the use of small.y
acale faTm machinery effects small farmers. Pariicular attention 
- viii be Flaced4~on the timing, amount' anid composition of the labor 

input vis-a-vis"family and hired labor.' The data will beanalyzed
to deemn whether significant differences in epomn,.yed
and other relevant variables exist among the various mechanization­technology combiniations found in a plarticular study area. The results
from thes- case studies, will provide rnicro-level'data on input­
,characteristics of sevrlfmopatns and insights for-a'"ysi

~of mechanization on other'cropping systems in-'4ifferent ,areas or

countries. Since the research project will 
focu-)on four 4countrieswith differing geographic climatic and 'socio-economic conditions .4 these externalities will be' greater' than' those from 'a single country 
study. 

' , 

The small, independent research activities directed by: AID/c w.illprovide information on the eifectsof taechn 
 to ,wn ch willV
 
supplement and coplement'that 
''eopdb 
 th JR die"e
component of the project.' 
 e e4"eerc''l'p-vd 

Th A// 

4rc'
 

scholars' not 
included 'inthe IRRI directed component 'anopportunity~­
6I4 ~ ~ 4~ ~ 

http:inc'omes'.ad
http:such'iachinery,.on


-3­

to carry out small studies on the effects of agricultural mechani­
zation and to 
exchange ideas, information, and results of their
 
work with IRRI researchers.
 

The A/D/C component of the project will be wanaged in sdch a way
 
as to encourage (1) research 
on the effects of mechanization in
 
countries not included in tne IRRI component and (2) the exchange

of information and results of this research with other interested
 
scholars in the Asian area. 
 The exchange of information will take
 
place, in part, through participation in regional seminars on agri­
cultural mechanization. 
 Some of the seminar activities will be
 
funded by this project. Funding for additional seminar and
 
workshop activities will be requestd at 
a later date if necessary

but, 
in general, ,ould be provided by other organizations or through
 
other AID programs.
 

B. EXPANDED NARRATIVE STATEMENT
 

1. Cenernl arkarroind 

Since 1965, the International Rice Research Institute has had a
 
program for the development and extension of small 
farm machinery

which has been funded in part by AID. Total AID funding of these
 
aUCLVJLJe5 LU U a amounts to approximareLy *2,2UU,UUu. Under the
 
IRRI program prototype models are designed and field tested. Suc­
cessful models are 
then made available to local manufacturers. IRRI
 
provides these manufacturers technical 
assistance and engineering

testing services for machinery of IKRI design or modifications of
 
IRRI designs. IMost of 
this work until recently has been conducted
 
in the Philippines. In 1975, however, the IRRI program was broaden
 
to include "industrial outreach" activities in Pakistan and Thailand
 
It is anticipated that similar work will be 
initiated in Indonesia
 
in the near future..
 

In tne early 1970's AID began to direct greater attention to the
 
impact of its programs on small farmers. As part of this process

it became increasingly interested in the effects that programs such
 
as the IRRI small farm machinery program might have on small farmers.
 
A thorough review of the literature on the 
effects of farm mechaniza­
tion was undertaken by the Agency in 
late 1974 and a careful. review
 
of the IRRI program was completed in 1975. Following, the 1975 reviews
 
it 
was decided that, in light of the industrial outreach program, it
 
would be appropriate and timely to initiate more 
in-depth research
 
on the effects of agricultural mechanization once initiated outside
 
of the Philippines.
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(5) subsidy programs for doet mestc~p~duersof,eqimet Ad~er 
(6) commodity price and input cost
rrelative subsidies which'imayale th
profitability of small-scale mechanization
 

(7) land tenure arrangements which myaffect. size,.of holdingsand thus effec't 
the profitability of mechanization.
 

It is recognized that 'the priorities assigned to 'policy questions othis
9:Ye arybetween countries.
mLl The research designs for. h cuitiemay'differ somewhfat l" as a result.j , ,­

3. Relevance an Si+n 4
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a. 
TheDevelopment 
Problem
 

Agicl u i ehaiaintouches
.......................................
...... .... on three vital,'issues which aream
, ood ,::
important not only to AID the proand "New Directions", mndate but~,-to
basic development questions: *i.e., 
Vemployment"4 creajo-- ma f~o rdcin~­'am


4 iand 'equitable income distributions.~ For exampe
1 lmn 'ceaiocontinues to be a most vexing problm for LDCs for4 it i
tnat 
employment growtn within'LDC ranufact rinp.,sectors 'has- 4~~4been suf ficient to absorb the increases: in the labor-{f'rce, nor 
not ' 

are7 .the prospects fo~r doing
:+: +: . +:++
!+:++ .+ - :++.+: so +likely+:+ to improveintena'uth+a,, - :: ,-- 1 " t 0
-+-,,++ kj'++:+ ?+: +,/+- -+
!+:i,+:++Therefore!:i+ the agricultural-4'*i' and rural sectrs.. . . . . . . . :. .:..+ .4 '+,A..,+ :+ :, 


+ d::++a+Lz in.:LDCs particularly4b
those with low land/labor ratios, must goert ade 
 mployment
iftee increases are t 
 eabsorbe'd in productive' activity
 

--


http:size,.of


d 	 owp
wth 	n t In dictan urAn,,poular -~n~ ' :z90 

4, u4"icm-g.-	 -. on-re 


vec l 	element of I ta ar ofane~ ~ia r 

t~rpeofmcfine may g rpo o thedmad"a nav od inwtuenc 


otpt 	arid can1y'&
.tecnJ6g aticuWlalyrewltdemesnin nasd 

by inrasing thes sutate, a emrt gutpe rpig
 

prctices a, lno'iettean
 
te ca eviderc est to supeteti on to asweld l
 
and iheproing c ftvoo 	 ndtilfact 


&e. the- o diet4q l s.4ti 

Unfrchunaely:i surch tteents praovideof lttle uefulne technologies ' /14 
toplic maker sic ec tyeomahnr cantrc dif-we


1 


Ia~~~~~~wi:~utu%.6-riut-C G C . effects. 
feretmcanpiblzeationwl e 3eltnncetaed tp ade lomn 

ferently ith croping myemshandtonaios ueigindf-;F
 

I' 	 t',pitle
 

"/'~ *, While the problems of assessing the effects 'of new technology are 
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and is a necessary input into AID decision making. AID is increasin~gly 
concerned about' ti~e development and use of appropriate technology 
given the factor endow.ments and the needed increases in food output. 
It is'clear that the assessment of the e.ffects of a'gricultLural mechan­

uuL bi s t r t fi haC- 0-	 LDC 

can be helpful to many, development practioners. The propos~dL
A'.ization 


* 	 re~search project will provide information abot aprpite technology 
on farm sizes 'hich make up close to 90% or more of' farms in thef11~'~.region,viz., 0-12 hectares.
 

b. Policy Issues and the Research Focus
 

By nearly any measure, the amount of useable energy (manL animal, 
Oneand miachine) available for agricdltural use ih LDCs. is low., b 

of the most, important deiin aigalwicome country istht' ­

. of evaluating the. most economica1ily and salydsrabe, ocs 
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4u 4 tconsider-.the_ty pe,,of machine . sdte ateo i'it ­
duci0n ad theoperations affected.. For individual coun~tries, 
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(3) That therei*vr te evidence to; upport the 
contentioni that mechanization substa t$1y 2increases' 
yields. 

-(4)'p 	 That mechanization which replaces animal wer usually,
reduces rural'employment. 

(5), That tractorization. may reutin a gradual increase
Lin the size of land'h-61dings and the displacew~ent of
tenants or farm workers. 

(6)That government poiicieis and programsjto prom~ote
niechanization through subsidized interest rates, 

- favorable import arrangements,,or increased credit 
availability can cause disig'ificanit increase in the 2 4I3. 	 rate of mechanization and are likel' to benefit -large

landholders more than others -­

(7) That the mechanization of agri~ulturefis a con­
* tinous and inevitable process in economic develop­

ment-but one whose speed and direction can be al-­
tered by public policies, and programs' . 

- (8) That agricultural mechanization'should be viewcd as 
222a part of modern agricultural prdcinsses 
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N -* , the activities in each country and assure the maximum comparability. '.. ' 

Teproposed primary contractors is the International Rice Research
 
Institute (IRRI). 
 During Phase I the research design and methodology

for each country will be finalized, and sub-contractors' for counitry

studies will be selected. 

" -- ' 

During' early meetings between~AID and IRRI 'taff members the pro-

cedures to be followed for reaching project objectives will be,,final-, 
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dicussions with several institutions.,~ The olow np, is 'asyno.psis of.:their
findings; 

Indnesa -Three 
 institutions offer possibilities oass ihte 
~ 
poj3ect. They are the Central 
 earch Institute. for Agriculture, the
Institute can aqrictfriirn1 irr f-,.t. ~ ~~ 7 M9i t!71,~ A~ J ~ iu ~ ,~otug~ nu gricuiua gneering DepartmTent~
Ministry of Agriculture is also very muchlinterested'in mochaizajon studi es , 

Pakistan -Dr. 
 H. Slamul Haque, Director General of tho Agricultural Research
 . ri.ciuul h-~dU iuttu quraisni, iiWrecror or Ecpnomiic Research, fo r,ARCare 
interested in mechanization utilization research., 
Dr. Qurai shi. has' experi­.ence with this type of research at 
the Sind Univers ity and will welcome the
opportunity for additional study. 
 : ' 
Dr. M. L. Quraeshi, Director Pakistpn institute of Development Economics
(PIDE) and members of nis staff also iadicated an in irest in.mechanization
* use studies. Dr. Abdul Salam. appeared the most inter(esrpci in riid'iri sucn researcn. 
 Dr. Quraeshi indicated interest 'in*
coordinating a Pakistani

effort in this Area.
 

*Dr. Amir Khan IRRI/Pakistan talked witna 
Dr. Bashir Ahtnod; Joint Chief 
Ecoomit -Planning a& Departpment Depart ent ,and staff of the Ecnmc Governmnent of the Punjab;eatet- Layallpur University.' Bohofie
 were interested in participating in mezhanization use researchi., All
Pakistani contacts indicated facilities for 
analysis. and ~asslessrnent of- dataand availability of survey staff. 
 PIDE appeared to be the most capable andy
interested in coordinating project activity in Pakistan.
 

Thailand - in Thailand, interest and capability to 'assist with mechazaionr
'Use studies were 
found in the Ministry ~fArtl~rygi' uralE~
 
Division: 
 Kasitsart University Faculty of Economics-and Business Admnis-'z
and at the Asian Institute'o ehnlg-(
~Dr Y 
 Nguen Ssuak,
Agricultural Marketing Chief and D. Nrn harkb1"Cifo Plannig~ 
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a large extett 
stitutional capacity, ritmarily through investments in human cip'ital. Ol. ' 

C ProD/Th dtiret. ] hma . n!AD fn dy;z and' ain- -'To ontionvaspnthis projecCg attempts to build, individ'ual 

to under'aeloeseac onacltragr]cl mechanization Agai th rccan 
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the design of machine prototypes to be manufactured in the LDCs. 
 This
project focuses on 
the impacts of adopting similar machinery types and
other mechanization forms by small 
farmers and thus will be of direct
value to the evaluation and 
redesign of future IRRI programs to promote
agricultural mechanization. -In addition, results will be of interest 
to
four audiences: 
 farmers, LDC machinery manufacturers, LDC government
policy and 
program planners, and the international community of develop­ment practioners and scholars. The results will be 
released to farmers

and manufacturers 
through IRRI's Industrial Liason groups. 
 These
 groups provide technical advisory services 
to manufacturers of farm
machinery and through them to 
farmers. In addition, IRRI has ex­
cellent relationships with the Ministry of Agriculture in each of the
countries. Publications summarizing the results of 
this 3tudy will be
made available to 
the Extension Services of these Ministries. Simi­larly agricultural sector 
planners will 
receive publications. IRRI will
also publish the results in 
one of their regular research publication
 

9. Researcher Competence and Resources 

IRRI has had 
twelve years of experience in working on agricultural
mecnanizacion programs in the Vnilippines. 
 Since 1970 
it has undertaken
several small studies on 
the effects of IRRI designed machines. As part
of its industrial outreach 
program it has established contacts with insti­tutions interested in agricultural mehanization throughout Asia. 
 IRRI
has an international reputation for high quality research and 
the strongest
agricultural economics division of 
any of the international research in­
stitutions.
 

The A/D/C also has an internatioaal reputation of excellence in any
job which it elhcts to undertake. I!s 
staff is widely known and respected
in Asia and has developed close working relationships with Asian uni­versities and 
scholars in both goveinrient and private institutions. Although
the A/D/C staff does 
not have long term experience in research related 
to
agricultural mechanization, it has had 
substantial experience in 
the design

and implementation of small research activities.
 

Both the A/D/C and 
UhRI have a capacity to 
rapidly respond to any
problems utiich may arise in carrying out 
the proposed research. This is in
part because both already have staff members in most 
of the countries

involved in this project and, 
in part, because this project is highly

complementary to their 
existing programs.
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B. IRRI- Pnilippine Component
 

Year
 

Item 
2 3 

. ...,(-uo- Total 

Salaries-
$16.0 $17•0 $17.0 $50.0 

2/Benefits-

3/6.01 
5.6 6.0 6.0 17.6

6 
Overhead-

r 5. 

Travel and Transportation 4/- 15.0 i5.0 10.0 40.0 

Materials & Supplies 6.0 8.0 10.0 24.0 

6/Workshops & Conferences-
8.0 15.0 16.0 39.0 

Total 
$53.9 '$64.5 $62.5 $180.9 

1/ Includes salary component for IRRI project manager plus support for three Research 

Assistants.
 

2/ Fringe benefits are calculated as 35 percent of 
 ;1rvject employee salaries.
 
3/ Overhead 
is calculated as 
15 percent of project 
salaries 
and benefits.
 

4/ Includes domestic travel 
for country research and, i
 
project coordination.
 

5/ Includes computer analysis of data and publications.
 
6/ Includes local support costs of workshops and conferences plus travel 
costs
for reseaches not directly associated with the IRRI component
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C. IRRI- Consultants
 

Year
 

Item 
 1 2 
 3 -Total
 
($000) 
 Toa
 

Consultant's fee 
 $7.5 
 $15.0 
 $15.0
Per diem $37.5

1.5 
 3.0 
 3.0
Travel 7.5

5.0 
 7.5 
 7.5 
 20.0
 

Total 
 $14.0 
 $25.5 
 $25.5 
 $65.0
 

Summary-- Line 
Item Budget
 

Year
 

Salaries 
 $61.0 
 $62.0 
 $62.0 
 $185.0
Consultants 

15.0
Fringe Benefits 

7.5 15.0 37.5
21.5 
 21.9 
 21.9
Overhead 65.3
12.3 
 12.5 
 12.5
±LUVULi & 37.3

U~aItspdr~aion
oJ. 67.5 67.5Vehicles* 193.5

24.0


Materials & Supplies 15.0 
6.0 6.0 36.0
 

20.0 
 16.0
Work'shops & Conferences 51.0

8.0 
 15.0 
 16.0
Contingency 39.0
3.0 * 3.0 
 3.0 
 9.0
 

Total 
 $215.8 
 $22.9 
 $214.9 
 $653.6
 

Grant to Agricultural Development Council 

$115.0
 

Grand Total 

768.6
 

• Included operating fxpenses for country research projects
 

It is recognized that 
some budget adjustments may be required for the IRRI
directed component once specific sub-contractors have been identified and
 
scopes of work finalized.
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11. 	 Work Plan and Contract Budget
 

The general work plan for the project is outlined
estimated project budget presented in Section 10. 
in Section 6 and the
 

The proposed project
timetable is as 
follows:
 

Phase I
 

(1), July 15, 
1977 	RAC Approval
 

(2) September 30, 1977 Contracts signed with IRRI and A/D/C
 
(3) November 30, 
1977 IRRI sub-contractors selected and initial


planning workshop held
 

(4) January 31, 
1978 Research design finalized
 

ri* = ii 

(5) March 31, 
1978 Planning workshop held to finalize 
field
 survey questionaires and design sampling procedures
 
(6) September 30, 1978 Field testing of questionaires completed
 

(7) September 30, 1978 Survey of existing data and 
studies on

agricultural mechanization ccmpleted


(8) September 30, 1978 Workshop to compare results of initial 
field
 
survey work and exchange inf rmation on existing research.
 

Phase III
 

(9) August 1, 1978 Field data collection initiated
 

(10) 	August 31, 
1979 	Field survey iork completed
 

(11) 	November 30, 1979 workshop held 
to compare initial results
of field surveys and coordinaLe Phase IV activities
 

(12) 	January 1, 1980 Field data processed and verified
 

(13) 	June 30, 1980 Programming analysis of typical farms completed
 

(14) 	July 30, 1980 Final workshop held to compare results of typical

farm analyses.
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(15) 	September 30, 1980 Final policy analysis work completed and final
 
reports prepared.
 

It is recognized that there will be some overlap in the timing of the ac­
tivities associated with each phase of the research. The four workshops
 
held during each phase of the project are the principal means of coordinating
 
the research activities in the four countries and exchanging results. Never­
theless, it is anticipated that research results will be exchanged through­
out the project through publications and travels of individual researchers
 
to other countries. Where appropriate, researchers funded under A/D/C grants
 
will be invited.to participate in the workshops and to evaluate research
 
designs and implementation procedures.
 

It is not possible to make a concise allocation of funds to the two
 
principal project objectives outlined in Section 2. TA/AGR/ESP assigns
 
both objectives approxiamtely equai weight. Nevertheless, most of the
 
funds are allocated to achieving the research objective and the institution
 
building objective is to be achieved as a by-product of the research ac­
tivities
 

12. 	 Management Considerations
 

No unusual management problens are expected to arise in connection with
 
this project. TA/AGR has worked :losely with both the A/D/C and IRRI on
 
past projects. Both institutions have shown high technical capacity, efficient
 
administration and excellent cooperation with AID's technical and contract
 
staffs.
 

It is estimated that the project will require approximately 2 person months
 
per year of TA/AGR/ESP staff time. Consultants will be utilized when necessary
 
for major evaluations of the project.
 

No person will, on the grounds of sex, race, color or national origin
 
be excluded from participation in, be denied the benefits of, or be
 
subject to discrimination under this project. Women, who are qualified
 
and available, will be employed as research assistants, as consultants
 
and evaluators, and in administrative positions.
 

13. 	 Internal and External Reviews
 

The project will be evaluated on a regular schedule of reviews as well
 
as by continuing supervisions by the AID project manager. For the life of
 
the project full-scale evaluations will be scheduled for:
 

Ten months after project initiation
 
Twenty-two months after project initiation
 
Thirty six months after project initiation
 

http:invited.to
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The project evaluation team will be composed of:
 

1-Project Manager, TA/AGR/ESP
 

2-ReprestenLatives of A/D/C and IRRI 

3-Dr. William J. Chancellor, Agr. Eng. Dept, 
Univ..sjt.y of California, Davis (tentative)
 

4-Addit'onal Members selected by AID (optional) 

14. Proposing Office General Appraisal 

TA/AGR/ES!', nssigns this project high priority. This is, in part, due 
to the worldwid importance of the topic and, in part, because of potential 
effects of the 1RRI program to develop and promote small scale farm imple­
ments in Asin. Both IRRI and the A/D/C also assign high priority to the 
proposed research and would like, to begin work on the project as early as 

TA/AGR/ES1 has discussed alternative research designs with several ex­
perienced reseorchers. There is general agreement that the proposed research 
is 'easible Lut considerable differences in opinion exist as to the specific 
research design most appropriate to achieve project objectives. The essence 
of .Y.at is L:.ciag proposed is to first define typical farms using different 
technology ,ix:;, and different types of mechanization in four contries. Then 
to analy~e tiicz effects of mechanization based on in-depth field surveys of 
the typical fars' operations using for example, linear programming as one of 
the principal a alytical methodolog'ies. 

T- s recognized thor -r. r4--!_ ."th gra : i- rc 
liability could be obtained by utilizing the proposed funds for research 
in only cne or two countries. This approach, however, would limit the 
achievemcnt of the institutional building capacity objective to fewer 
contries and would provide less information on differences between
 
count ries. 

If the entire. project could not be funded, TA/AGR/ESP would give highest 
priority to the IRRI directed component of the project. Further reductions 
in funding would recq ire reducing the number of countries included in the 
IRRI component. 

Because of the number of host contry institutions that will be involved
 
in implementing this project and the possibillties of raising false expec­
tations TA/AGR/ESP is reluctant to involve these institutions in detailed dis­
cussions of th . prject's design until RAC has reviewed the project. Never­
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theless, TA/AGR/ESP is of the opinion that the final 
project design can not be
finalized until Phase I is completed.
 
Of the various recommendations which RAC could make on this project, the
 

one 
preferred by TA/AGR/ESP would be:
 

(1) RAC provide recommendations for improving the research design.
 

(2) RAC approve the project subject to (a) 
a RAC member (or

designated consultant) participating in preliminary discussions
with IRRI sub-contractors and the finalization of the 
project

design during Phase I of the 
project, and (b) review of the

final research design at 
the first RAC meeting following com­pletion of Phase I. The RAC participant in Phase T would have
authority to recommend (a) termination of the projL.t 
at the end
of4 Phase I, (b) delay ofinitiation of Phase II, orD TV (c) initiation 

e:----..- -­ . .. . ill uLu1ect designto be reviewed by RAC prior to final approval.
 

William C. Merrill 
 Leon F. Hesser
Project Manager 
 Director, TA/AGR
 


