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DEPARTMENT OF STATE | !:H
AGENCY FOR INTERNATICNAL DEVELOPMENT

‘PD-MD';ZS'I 6

July 26, 1976 ’Cﬁz

T0: TA/AGR, Dr. Leon Hesser

FROM: AA/TA, Etis Farrar

SUBJECT: PID/Agricultural Mechanizatin~ .

I have approved the PID on Agricultural
Mechanization, subject to the addition of
the interrelationships between human
fertility and agricultural mechanization

as an additional subject of study. It is i}
a very ambitious project and I imagine may
have to be scaled down a bit as you develop

_ the specific proposal or proposals.

Please take into account the possibility

that IRRI may not be entirely unbiased on the
subject, in determining their role in the
project.

cc: TA/PPU
Dr. Baird
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FFOM: TA/PPU, "John

| PROBLEM Your Approvai

DATE: April 29, 1976 '

" AA/TA, Mr. Curtis Ferr-~

ing

s Requested "of i the Progect Identni'lcatlon

Document {P.I.D.) for _Xgricultural Mechanization "~/
Proposed Froject Begins: FY 78 __ . Proposing Office: TA/AGR-

AL TA/PPU Review.

' 1.. Does PID Adequatelv pescribe and Tastd v Proiect?.

. .Yes'_. T

Fundn,ng Adequate"-"If T.Q. or FY 77 How Compares to FY 77 C. P.

FY 78 funding.

5. Afe Plans Afor PP Déveiopment, . Approval .and Project Initiation Realistic?;g

This PID has been in TA/Fru; 'staff. work.is incomplete becausée of:'
N TA/PPU work pressure; Tech. Office work pressure. -
Recommend you return the PID for further work prior to your final decision.

TA/PPU recommends the following action:

Approval. : >
x__3) Approval subject to funding for 3. years, submission of
environmental, women, energy, population statements toincluded in PP.
b) Negative environmental threshold determination.
Return for further work prior to AA/TA ‘decision.

- Disapproval.

"AA/TA Action.

v tpp: d. . e, .-
pprove 8‘ roil ! . [ '

v Zpproved subject to _Ua

M‘-’&MW o MK-AM%

Disapproved. ?

Signzture




ENVIRONMEN.TAL THRESHOLD DETERMINATION
TO: AA/TA, Mr. Curtis Farrar
THRU: TA/PP
FROM: TA/AG, 'Leon Hesser .
SUBJECT: Environmental Threshold Determination

Project Title: Agricultural Mechanization

Project # : ] /O b

Specific Activity (if applicable)

REFERENCE: Initial Environmental Examination (IEE) contained in
PID Attachment dated  L4/23/76

On the basis of the initial environmental examination referenced above
end attached to this memorandum I recommend that you make the following
determination: ‘

XXX 1. The proposed agency action is not a major Federal action
vhich will have a significant effect on the human environment.

2, The proposed agency action is a major Federal action
vhich will have a significant effect on the human environment, and:

a. An Environmental Assessment is required; or

—— —

b. An Environmental Impact Statement is required.

The cost of and schedule for this requirement is fully described
in the referenced document, -

3. Our environmental analysis is not complete. We will

submit the analysis no later than with our recommendation
for an environmental threshold decision. :
Approvm
Disapproved

‘Date 7 z’z ‘lZﬁ



PID, Agricultural Mechenization, TA/AG/ESP
Ini%ial Environmental Examination*

The activities of this project fall in the area described in par.
216. 2(c) "Analyses, studies, academic or investigative *esearch “Work-
shops and meetings." These classes of activities will ‘not normally
require the filing of an Environmental Impact Statement or the prepara-
tion of an Environmentel Assessment.

Under these guidelines, this activity clearly quelifies for a
Negative Determination of the time when a& Threshold Decision is
determined.

#*# Developed in conformance with 1nform.tion on pp. 26913 - 26919,
Federal Register, Vol. 4l; No. 127-Wednesday, June 30, 1976.
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AGRICULTURAL MECHANIZATION

I. Summary of Problem

There is general recognition that the mechanizaticn of agriculture
has been & continucus process in cconomic development and that the speed
and direction of this process can be altered by public policies and pro-
girams.  AIL hus been increesingly cencerncd in recent years in ceveloping
programs which would enccurage the mechanization of agriculture in such
a way as to benafit the rural peor. This has preven to be a difficult
task primarily because o7 the leck of solid deta and agreenent on (1)
the impact of mechainizetion on cmpioyment and food precduction and (2)
the  effects of specitic government actions on the type of mechanization
used by the egricultural sector. The proposed progect investigates an
important set of the agriculture) mechznization cuestions. It ic coocerned
Jprimavily with the dupact ot mechanical technology in food grain precucticn
and processing systems in Asia.

The specific objectives of the project are:

1. to estimate. at a micro Tevel, the petential ard actual impact
of various mechanical devices and alternative machanization

3 1 -~ 5 ~ o [ .
cvstems used in food grzin preduction and piccessing on:

6.  empioywont catterne

(1) family vs. ‘hired labor

izg seaschality of employment
. on and off-farm employment

(4) wemen vs. men ~

b. the efficiency of input use

water
fertilizer
pesticides
herbicides
seeds
capital
labor

8) buffalo

SN W N =

- ¢. the reduction of post-harvest losses
d. the intensity of Tand utilization
(1) single crop intensity for both upland and lowland

food qrains
(2) wultiple cropping systems (time frame)



2.

6.

to cvaluate, at a macro level, thc potential impact of allernative
mechanization systems used in food grain production and processing
in sclccted Aaluh countrius on:

a. total on and off-Tarm cmployrent
b. total preduction of rice and other crops
¢. income and land distribution patterns

to develop methodologies for assescing possil:le employment
production-(procuction) tradeoiis associated with theintroduction
of mechanical devices used in focd grain preducticn and processing
and for esseesing the tradeoTfs in teras of the mcat product1on
losscs as animals are replaced by michires.

"nJ

to assess tho impect of voricus gevernment policies and progrome
on the type of mechanical dev1c0< adopted by farmers and precessers
and on tie vate o7 adoplion. Of major irpoirtance are:

a. price policies for
élg food grains
2) major inputs

c. credit progiams for manufacturing and purchase of machincry

d. import pcliciecs affecting the price of equipment, major
componenuq of domestically produceo equipirent, and aveil-
ability of spare parts

e. goverrment extension and training programs to encourage the
usc of mechanical devices

to estimote the impact of alternative preorams to increase
farm power, both animal and mechanical, on the welfare of small
farmers, Tarm laborers, and the vural poor in general.

10 increase host country capacity to evaluate programs and policies
affecting the introducticn of mechenical devices. foi rice pro-
duction and processing. This objective is to be zccomplished
through: :

a, the dcve]opmeni of special, short-term post graduate training
seminars

b. providing opportunities for host ceuntry researchers to
exchange rescarch results and information through short
scminar programs


http:evalu.te

c. assuring that host country perscnnel are actively invelved
in a major way in the desian and implemantation of rescarch
activitics as:ociated with this project

7. Develeping an information network to premote the exchange of
information on cprropriate teciinolegy for 1icchanizing agriculture.

In more general terms, the goals, purposes, outputs, and inputs are
described briefly in the attached Tegical fremework.

There are several rcasons for focusing the projrct on food arain
production and processirg. First, focd grainc are the major crops grown
extensively by small Tuiumars, espacially rice. Seconu,, the reculis of
researcn brobably can be acneralized to othor crops arcen by small farmers.
Third, AtD needs to b cble o better assess the offects of its progran
to expand the sl farm machinery procrem at IRRI €8 othar countirics.
Fourth, tha existine vicld data on the mecianization of focd grain

vecessing particuleriy for rice, appears to be more
C\‘

~
H

producticn ¢nd on |
detaiied and readily available than for othar crops.

. The preject is primarily a research project. The major cutputs will
b2 reporis and seminars. honetheless, to the oxtent that the mroject

can be cairied cut in close ceoperation wizh eovicuTtural pianners in one
or more /isian countries, there will be imredicte utilization of tha
results obiuined from the researeh in developing apprepriate technolngy

ctvodaniac
& & EEE IR

II. Financial Recuireinents

. The estimated total cost of the proposed research is $750,C00 over

a three year pericd. These costs include salaries of senior staff,
‘support, overhead, and research suppart. Financial details are presented
in Table 1.

Part of the work would be carried out in the U.S. but mest of it
would be undertzken in several Asian countries. Most Tikely countries
include: Thailand, Philippines, Pakistan, and Indonesia.



Table 1: PBrdset for Mechanizatien Study
FY 78 FY 70 FY 80 Total

1. Personnel ($0007 TS0y (3000 . (So00)
A. Scnior Staff 50 100 100 250
B. Support Staft 50 50 50 150
C. Overhead 50 - 75 75 200
II. Research Support
A. Travel 10 10 .10 30
B. Comuuter Time 10 10 10 30
C. Publication 5 5 5 15
D.  Seminar Activities 5 10 10 2h
E. Per Diem 5 5 5 15
F. Centingencies 15 10 10 35
3200 $275 8775 %750

II1. _Developmant of the Prodect

The project weuld te developed by TA/EGR/ESP with the cooperaticn cf
other divisions ¢f TA/LGR and PPC. Preliminary discussions have been
undertarer with IRRI and the A/D/C. Both groups have expresseq interost
in participating in such a study.

- IRRY ang A/D/C have suggested that a regional seminer be held 1o
identify major research needs and to determine where such research vould
have the greatest wmpect. Such a seminar could be orgenized by August or
September 1976 and the preject prepared by carly 1977. Personnel frem
TA/AGR and PPC shouls puriicipste in_such a scminar and follewing the
seminar begin to develep a project paper in ccoperation witl. INRI, A/D/C
and other interested groups in Asia.
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PO-ARD-2S51

May 20, 1977
MEMORANDUM FOR: Research and%péilelopment Committee Members
' QL2
FROM: TA/PPU, Robeft C. Simpson

SUBJECT: Research and Development Committee Meeting.
June 2, 1977

The Agency is entering the busiest period of the fiscal year when

FY 1979 reviews must be accamplished simultaneously with implementation
of the FY 1977 program. We are acutely aware of the double burden placec
upon the members of the R & DC who must participate in TAB reviews as well
as those of their own bureaus.

During - the next four weeks you are being asked to participate in eleven
reviews chaired by Mr. Farrar in addition to a regular R & DC meeting
scheduled for May 24. Despite this workload it is imperative that TAB
continue to process its FY 1977 program during this period. There
simply is not enough time prior to September 30 to have a hiatus.

 Attached to this memorandum are seven project papers for FY 1977

projects. Several of them are research proposals for which the July
meeting of the RAC is the last opportunity which permits FY 1977 contract
action. We would prefer not to call still another meeting during this
busy period and request your optional comments and/or clearance

regarding these PPs. Please notify Mrs. Edna Shields, TA/PPU, 235-9011,
if there are any specific proposals for which you request that a meeting
be convened. We have tentatively reserved a conference room for such a
contingency on June 2, 1977, at 2:00 p.m. Please notify Mrs. Shields

no later than May 27, if you wish a meeting and which of the proposals you
wish to be placed on the agenda. We will assume your concurrence with '
“the PPs if Mrs. Shields has not heard from you by June 2..

'&ﬁ;!bropdsals.aré as follows:

1. Small-Scale Fisheries, TA/AGR - two year 211(d) grant extension to
the University. of Rhode Island, Small Scale Fisheries Cluster,(RDA 27).
Please note the cover memorandum which explains that the proposal
is being divided into two components, a 211(d) extension
plus a new project for which a PP will be developed.

2. International Aquaculture Development, TA/AGR - six wonth 211(d) grant
extension to Auburn University, Aquaculture Cluster, (RDA 27).
Although the grant project statement calls for a two year extension,
TAB believes that AID's relationship with Auburn is maturing and should

be put into a form other than that of a 211(d) grant during the proposed

six month extension.

3. Aflatoxin Reduction in Maize, TA/AGR, Research, Post Harvest Food Losses

Clnuater. (RDA 28).

ndd/vi



4. Small Farmer Credit, TA/AGR - Adaptat1on/h;n11catlon, Agriculture Pol‘cy
Impact Analysis Cluster, (RDA 1). :

L/a”fbffects of Mechanizing Grain-Producing Small Farms Uoon Food
Output, TA/AGR - Research, Appropriate'Technology Cluster, (RDA 1).

6. Develooment of Model for Demonstratlon, TA/H - Research, Health
Plannmg Cluster, (RDA 12).

(N.B. Mr. Farrar, AA/TA has not yet reviewed a PID or PP. However,
TAB is soliciting R & DC comments).

7. Alternative Malaria Control Methods, TA/H - Research, Malaria
Cluster, (RDA 13).

Attachments: a/s

(See attached list for distribution)
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SUBJECT:

T eweS FweIR YUY BN 1DV I,0

UNITED S":,TES GOVERNMENT
Memorandum

LA/OR, Mr. Willlam Fel.d/m\an 5 DATE: May 26, 1977

LA/OR/RD, John Balls

Effects of Mechanlzlng/Lraln-Produclng Smal |
Farms upon Food Output, Income and Employment

Thorough study of the Impact of mechanization should produce Invaluable
Information. We were very much Impressed by the thoroughness of the IRRI
study "Changes in Rice Farming In Selected Areas of Asia".* [f thls pro-
posed project enables TRRI to pursue with the same thorodghness, a study
of mechanlzation as another element of HYV technology, we would have an
even more valuable reference. The reputation of AGC for qual Ity research
Is also very well known. Consequently the comblinatlon of resources raises
a high level of Interest in the proposal.

Consequently we roncur w!th this proposal and antlcipate an Improved under-
standing of the Implications of mechanization of small farms to result

from this study. At the same time we anticlpate that the direct application
of this study may be a modest fraction of this work due to the markedly
different place of rice cultivation in L.A. agricuiture.

While supportive of this project, there are statements and aspects of the
project design which raise some technical questions. | believe these can
be adequately deait with Inthe course of our Informai working dialogue with
TA/AGR/ESP.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

s010-110



DATE:

REPLY TO
ATINOF:

SUBJECT:

TO:

UNITED STATES GOVERNME!{':"

May 27, 1577 memorand{]_’l

U

Ten TAB Project Proposals Received for Regional Bureau Review on May 23
and May 25, 1977

NE/TECH/SP-RD, James J. Dalto;hy

TA/PPU, Mr. Robert C. Simpson

A total of ten (10) projects, some extensions and some new, were received
from your office on May 23 and May 25, 1977. They were accompanied by a
message stating that ". . .if comments are not received by COB, May 31,
it will be assumed that you recommend submitting proposals to the

RAC . . ." The memo then states that if the regional Bureaus have
problems with the contents, they should call for a R&DC neeting to be

held June 2, 1977.

While seeking to comply with the terrible staff workload generated by

the sudden dumping of ten complex matters on our desks, I wish to protest
this way of doing business. It turns the whole review role of the ’
regional Burcaus into the most superficial process. It 1is just about all
that regional Bureaus can do to handle one to two PIDs and PPs per week
emanating from TAB. When the pace is kicked up to ten in one bunch,
prudent regional Bureau management would seem to demand a cessation of,
activity. That, however, is only my opinion; and I don't think that
either you nor ourselves have even the time--at the moment--to debate

the procedural/policy issues posed by this episode.

So, with the help of Russ Olson and Emily Leonard of NE Tech Support, we
have plowed through as many of the proposals as we can. Our views follow:

Agriculture

1. The Control of Vertebrate Pests - Eitension'for $1,424,000 on a

project already costing $2,625,000. o ' . T
Dr. Olson states: Food crop losses to pests continue to be very

large despite very significant progress in research, particularly on rice
rats. This project would extend the research and "shift emphasis to
adaptation of control to other rodent species, assessnment of damage to
other crops and development of new research techniques for specific damage
problems caused by other rodent or vertebrate pest species.”" The project
would also put much greater emphasis on development of technology for
control of the noxious quelea bird. There are impuiitant objectives, and
the results of this research should have an important and favorable impact
on food supplies in all regions. We should support.

Action: The Near East Bureau votes in favor of this extension. .
e anemam—,

(REV. 7-76)

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan OPTIONAL FORM NO, |

R GSAFEMA (41 CPR) 191-



2. Small-Scale Fisheries Grant - Rhode Island University
This proposes extension of the 211 (d) grant for another two.

years ($500,000) and the development of a GTS contract which would
appear to cost another $1,227,000.

' While Dr. Olson tends to favor at least extending the two-year
211 (d) component, he makes the point ". . .We do not have the staff
time or technical competence to make a judgement regarding the second
component of the URI proposal . . ." I have reviewed the details of
the proposal in the light of current Agency policies on 211 (d) renewals:
I also have tried to understand what the Agency might be buying through

a GIS contract.
Unless we can be given more time to study this, and some_chance

to discuss the matter.in.detail, I believe_the Near East Bureau must be

counted_as not_favoring.this.propasal.

Action: The Near East Bureau votes against this proposal.

——

3. Aflatoxin Reduction in Maize .
This 1s a new project with the University of Missouri for three

years of research at a cost of $415,000.
_ Dr. Olson states: The topig 1s one of considerable importance
world-wide. Aflatoxin poisoning is a hazard to humans in those areas
where maize is an important part of the diet. Whereas in the past they
problem was considered a post-harvest problem, it is now recognized that
it may be possible to deal effectively with the problem through plant
breeding programs. This project is designed to search over many geo-
graphic areas for maize strains that have genetic factors which reduce
or eliminate synthesis of Aflatoxin. I recommend we support the project
proposal.

A

Ao : .
Action: The Near East Bureau votes in_ggxgzoof this project.
_ﬁfff——- _

4. International Aquaculture Development Grant - Auburn University

This proposes a short-term, six-month, extension of a 211 (d)

grant at a cost of $180,000. ‘
Dr. Olson regards this proposed extension as a reasonable request,

allowing time for TAB/AG and the University of Auburn to develop proposals
for a new project incorporating some of the gains of past activities.

Action: The Near East Bureau votes in favof of this extension.

o Small-Farmer Credit
Review not completed as of May 27, 1977, COB.

Action: The Near East Bureau reserves vote.



6. Control of Tetse Fly .
Papers not received from TAB. No review work started.

Action: Near East Bureau reserves vote.

7. Effects of Mechanizing Grain-Producing Small Farms
' Review not completed as of May 27, 1977.

Action: Near East Bureau reserves vote.

8. Physiology and Ecology of Ticks
Review not completed as of May 27, 1977.

Action: Near East Bureau reserves vote.

Health

1. DModeling for Health.Planning
A one-year project for $100,000 with GE-Tempo in order to develop

- three computer models to be used for sensitaization orientation and

teaching purposes for LDC health and economic planners.
Ms. Leonard observes: " , . .I love it. Only question I have is,

is it under-costed? Seems like a big project for $100,000 . ."
Action: The Near East Bureau votes in favor of this proposal.

2. Alternative Malatia Control Methods (Integrated Genetic/

Biological Mosquito Control)
. A new three-year project with the Agriculture Research Service.

USDA Gainesville, Florida, at a cost of $780,000.
Ms: Leonard observes: ". . .This looks reasonable to me. The

only reservation would-be the exclusion in the discussion of the rest
of the world. The concentration is on Latin America. What about
replication possibilities elsewhere? . . ."

Action: The Near East Bureau votes in favor of this proposal.

S

cc:

AA/NE:AWhite AFR/DP:FMoore
NE/TECH:DSteinberg ASIA/DP:RMechan
NE/TECH:JAlden LA/DR:WFeldman
NE/TECH:ELeonard PPC/DPRE:EHogan
NE/TECH:ROlson PHA/POP :CHemmer
NE/TECH:JSmith SER/MP :ASchoepfer

NE/TECH:JDalton
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SUBJECT:

REF:

TO:

!.
UNITED STATES GOVERNPR@#T
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May 31, 1977 LLICLLIINJLUALLINALLLL

NE/TECH/SP-RD, James J. nalton%j)

Sequal to "Ten Project Proposals for Regional Bureau Review on May 23 and

May 25, 1977
Dalton-Simpson Memo of May 27, 1977
TA/PPU, Robert Simpson

The Near East Bureau now has views to provide on three of the four agricultural
projects on which it reserved votes in the memo of May 27,

These follow:
1. Research on the Physiology and Ecology of Ticks

This s a new project with the Iﬁternational Center for Insect
Physiology and Ecology in Kenya, for a sum of $750,000.

Dr. Olson observes:

" . .Ticks and tick-borne diseases are major limiting factors in
livestock production, particularly in the tropics. This project
would be carried out under a contract with the ICIPE in Nairobi,
ICIFE * is one of the international research centers which AID
does not support in its core program, The fact that they are com
petent to carry out research of value to AID seems justification
for contracting with them fur such research, I think we should

Support..."

Action:. The Near East Bureau votes in favor of this proposal,

2. Small-Farmer Credit

The views of the NE/TECH Agriculture Division are attached, Annex A,

Action: The Near East Bureau votes against this proposal.

Mébkﬂn's za,.Lﬁ o~ = o

\,/STA Effects of égéhanizing Grain-Producing Small Farms Upon Food Output,

Income and Employment
The views of NE/TECH Agriculture Division are.attached, Annex B.

Action: The Near East Bureau vbtes againstﬁgh}s propogg}:

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan .. ... rorm no. 16
(GR:AV;:.:A'R) (41 CrR)101-11.8
$010-112



4. Control of Tetse Fly
Php%rs received on May 31. Now under study.

Action: The Near East Bureau reserves vote.

Attachments: Annex A
Annex B

CC: AA/NE:AWhite
NE/TECH:DSteinberg
NE/TECH/HND:JAlden

ELeonard
NE/TECH/AD :ROlson
NE/TECH/HRST:JSmith
NE/TECH/SP-RD:JJDalton
AFR/DP:FMoore
ASIA/DP:FMeehan
"LA/DR:WFeldman
PPC/DPRE:EHogan
PHA/POP/PPD:CHemmer
SER/MP:ASchoepfer



Annex B

Effects of Mechanizing Crani-Producing Small Farms Upon Food Output, Tncome

and Fmplovment

Genecral Comments

While we can whole-heartedly agree with the need for prioriéy attention
to the subject of mechanization for émall farms and thus support the general
thrust of the project, we would prefer to have had it érganized and ﬁarried

out differently.

1. Why limit the study .to tropical Asia, and for the most part’to
the tropical humid and sub-humid areas. why no{?éé}t; wvhere a temperate
climate could be included and where they have been keeping good farm-records
for several years and there exists a wide-range of mechanization in use.

2. In fact, why limit the study to Asia. A more complete set of
various agri-ecological conditions, whigh.may influence the choicé-and effects

of mechanization, could be obtained by broadening the scope to include other

regions. Otherwise, perhaps it should be deemed a regional project and funded

from such sources.

3. Also, while grain producing farms are to be stﬁdied,,will this really

include many different major grains or will ;ﬁce be overwhelmingly predominate’

4, It also appears they study is mostly to concentrate on small-scale
mechanization as opposed to larger-sized equipment and power-units. If this

is so, it should be better reflected in the tille.

5. On what basis was IRRI chosen and why will the study focus primarily

on the effects of equipment they have developed. One would have thought
'L‘ .JM

they would have wanted to analyze some of the effectsdbefore they widely
. o

b
promoted its use. Why is AID now funding what should have been done;with
\

earlier funds.


http:stuoy.to

6. There has in fact been considerab le research done on mechanization
on small farms and by no means all of it on only larpe-scaled components.
FAO held a world-wide seminar on méchanizntion, employment and produciion
in January 1975. 'They have also assisted w}th mechaﬁization poli;y studies
in several countries including Pakistan. Many of the other bilateral donors
’ v -

have done a lot of work in this area, particularly in Africa. /l:o Huws heun

Specific Comments

1. Policy and Research Focus (top of page 9).

Here it is stated, "The research proposed in this project focuses
on the economic and social costs and benefits . . ." Does this mean no
measurement or evaluation of effeéts on farmers' in;omes (the earlier referred-
‘to 'financial analysisﬂ)will be.carried-out’ If so, this is not only contrary
to what has been 1mplied earlier-on in the document but also a serious
deficiency to which we would have objections.

2. Research Design (page 10)

The case is. made for the essentiality of primarf&? (original)
farm-level data; that secondary data available from farm- surveys is not
sufficient. This is true only to-a point. rhe approach to be followed in
this study will limit the.analysis to the use of cross-sectional data as opposed
to time-series which may be available from past surveys. Time-series data
wou;d much better reveai the dynamic impaéts of mechanization on a farm,

in a .community or country than cross-sectional analysis.

3. Project Design and Method (page 14 - procedure in selecting a sample

of Farms in the study area).

It is not clear whether any pre-sampling will be done to be sure that
the set of farms selected will provide the needed array of variations in size,

type of mechanization, technology used, etc. that are to be studied. This



fs highly recommended.
h. Farm Pugeting Analysis (page 19).

If the synthetic process of farm budgeting is to be used for estimating.
conditioﬁs that ;111 not be ohgervcd empirically (to estimate fu;ure conditions
as well as unobserved), of which considerable?;;:; to be anticipated. Perhaps
some of the large sampling should be.dropped in favor of a post-analysis
surveys to verify model results. Othervise the‘synthetic results will remain
suspect.

5. Also it is not clear despite the term 'farm budget' analysis, whether
a total-farm analysis will be made as an enterprize budget anal&sis. We
agree that a total-farm analysis is essential if one hopes to reflect the
-overall impact of mechanization in employment, incomes and total food outpﬁt.

T tan i 2 e

,rhlxw.Lsa_ analysigﬂcan lead to sub-optimalization, as well as lead

to distortions regarding the true mechanization impact.
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UNITED STATLS GOVERNMENT

Memorandum

TA/PPU, Mr. Robert C. Simpson

pate; June 2, 1977

AFR/DR/ARD, Woodrow W, Leake

R&DC Meeting June 2, 1977

We concur with each of the proposals, per your memo of May 20, and provide
some comments as listed herein: :

1.

2.

ce:

Small Scale Fisheries (rcomments to follow).

International Aquaculture Development Grant, Auburn University
(see comments attached by Mr. Doral Watts) .

Aflatoxin Reduction in Maize

While we have no objection, we are unaware of its importance in

Africa.

Small Farmer Credit (see comments attached by Mr. Stahley Krause) .
Effects of Mechanizing Grain-Producing Small Farms upon Food

Outputs, Income and Employment (comments to follow).

AFR/DP, Mr. Frank Moore

Byy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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UNITED STATES GOVERNMENT
Memorandum

_TO : TA/PPU, Mr. Robert C. Simpson DATE: June 2, 1977.

FROM : LA/DR, Williqﬁx@rq/zc?lég(n

SUBJECT: R&D Committee Meeting, June 2, 1977

REF: Your memorandum of May 20 to R&D Committee Members

We provided comments to Edna Shields by phone on June 1
on how the LA Bureau stands on each of the projects.

Using the same project numbers as the referenced
memorandum, we approved Nos. 4,5, and 7: we disapproved
No. 6; and we questioned the tactics recommended in

Nos. 1, 2, and 3.

We would like TAB responses to the issues raised in
the attached comments.

Byy U.S. Savings Bonds Regularly on the Payroll Savings Plan

" 10010
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June 3, 1977

MEMORANDUM FOR: TA/PPU, Mr. Robert Simpson
FROM : PPC/DPRE, Ed gan

SUBJECT ¢ Research and Development Committee Meeting June 2, 1977

PPC has the following comments on PPs circulated by TAB for clearanqe by
June 2, 1977

1. T?A/H Research, Dev. of Model for Demonstration. PPC does not clear
this project and objects strongly to this proposal. A.I.D. currently has
a substantial ontract with GE-TEMPO which has been in effect for several
years. Recently PHA/POP requested an extension of the project with a
substantial increase in funding. This proposal was examined by the current
A.I.D. Administrator and disapproved. He did approve a modest extension to
the end of this fiscal year to complete ongoing work. The project will
receive an intensive evaluation before A.I.D. decides whether it wishes to
continue a contractual relation with GE TEMPO. In view of this we believe
it highly inappropriate for A.I.D. to be considering entering into another
contractual relation with GE-TEMPO. In view of this I believe it is not
necessary to address substantive matters though we will be prepared to do
so in the future if the project is resubmitted for consideration.

2. 211(d) University of Rhode Island. A review of the 211(d) proposal
submitted by URI indicates that work preformed under the previous 211 (d)
grants has been generally satisfactory and that the University has been
involved in providing useful assistance to several less developed countries.
Certainly no one should under.rate the importance from a production and
income distribution standpoint of assisting the ‘development of small-scale
fisheries. However, one would be more comfortable if there was some concrete
evidence of the benefits derived from this activity in terms of increased
production and incomes of poor majority fishermen. Demonstration of a direct
or indirect relationship of 211(d) activities to the major policy imperative
of A.I.D. is not a simple task but surely we can do better than we have on

this matter.

We would question whether providing budgetary support to URI International
Center for Marine Resource Development ought to be continued. There are two
issues to be addressed. Should A.I.D. continue to provide budgetary support?
Should A.I.D. do this through a 211(d) grant if the answer to the first issue
is yes? The proposal submitted by URI appears to clearly indicate that the
ICMRD cannot be sustained as a really viable institution capable of respond-
ing to less developed countries' needs for development assistance without a
substantial A.I.D. subsidy. The requirement for A.I.D. budgetary support is
infinite. Should A.I.D. continue to provide this type of recurreant cost
support for URI when A.I.D. is not prepared to provide it to our principal
clients, the less developed countries? This issue, of course, is broader than
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the 211(d) but we believe it is of sufficient importance to be brought

to the new Administrator's attention. If an affirmative judgment is made
with respect to providing budgetary support to the ICMRD, it does not
follow that the 211(d) grant is the proper vihicle for providing this type
of assistance. It would appear more straightforward to contract with
ICMRD to provide so many days of services to work on research and other
activities as requested by A.I.D.

We would not be prepared to undertake a substantive review of this Project
which might result in our clearing the URI 211(d) project until the issues
cited abov2 are resolved.

3. 211(d) grant extension for Auburn. The comments made on the URI
211(d) project apply to this request for extension. In addition, there
appears to be a probable duplication of effort between part of the Auburn
proposal and the proposed Milkfish Project Proposal. (We will be commenting

separately to you on that project proposal).

4. Small Farmer Credit. .PPC_does not object to this project going to the
RAC. We would note, however, that we continue to have reservations_with_respect to
undertaking new research activities in the field of agriculture credit.

5. Aflatoxin Reduction in Maize. PPC does not concur in forwarding the
Aflatoxin Reduction in Maise project to the RAC. We do not believe it is
appropriate for funding under the A.I.D. program. This is a world-wide
problem which affects both developed and less developed countries. We
therefore conclude that A.I.D. funds which are appropriated to provide
assistance to less developed countries should not be used to fund this project.
We suggest that as the corn growing areas of ¥issouri.are probably at least
as warm and humid as the average of other corn growing areas throughout the
world that the University seek funding from its State Legislation. We would
also point out that we see no relationship between this proposed project and
A.I.D. policy with respect to assistance to the poor majority. The quality of
the research proposed is irrelevant.

L~6. Effects of Mechanization Grain-Producing Small Farms Upon Food Output.
Based on a review of this project by Mr. McClelland PPC concurs in going forward
with the Effects of Mechanizing Grain-Producing Small Farms Upon Food Output,
Income and Employment,

7. Alternative Malaria Control Methods. PPC approves going forward with the
Alternative Malaria Control Methods project subject to a demonstration that
alternative financing could not be obtained from USDA. In brief, the question
is why should A.I.D. pick up an activity which USDA has been financing. We
would also note that, while we recognize a variety of reasons why the elimina-
tion or reduction of incidence of malaria is important, we do not recognize as
one of the reasons the fact that malaria reduces fecundity.



Effects of Mechanizing Grain-Producing Small Farms
Upon Fooq Output, Income and Employment (New) -
International Rice Research Institute (IRRI).

Duration of project, three years; estimated cost
CAR28 _NNN

Mechanization of farming in developing countries has poten-
tially profound implications that affect the well-being of
rural and urban inhabitants alike. The impacts upon the
poor and destitute subsistence farmer and the landless
rural labocrer can be devastating. Jobs may be lost, in-
come may be reduced, and land may transfer to those who

are able to afford more. On the other hand, meghanization
can result in greater farm productivity, greater employment
off the farm, reduced production costs and improved terms
of trade for the farmer. While the possibilities for signi-
ficant improvement in the welfare of the poor exist, little
concrete information exists aen small farmer mechanization
problems. ‘ '

Some of the questions which remain are: Why don't more
small farmers utilize appropriate mechanical power? What
will happen to farm output and farm labor use if small
farmers co adopt more modern power units? What demands

upon the environment, including fuel requirements, can be
expected with mechanization? Will incomes increase if
small-scale mechanization programs are carried out and,

if so, is it the poor who will benefit? What type of
equipment is most profitable for the typical small operator?
How do other technological advances relate to mechanization

on the small farm?

The proposed project seeks to address these type of questions.
In its focus upon the small farmer and the small-scale eguip-
ment which is being developed by the International Rice Re-
search Institute (IRRI) expressly for this use, it covers

an area given too little attention to date. The project

is an effort involving AID, IRRI, The Agricultural Develop-
ment Council, LDC research institutes, and the farmers

who will participate in country studies.

The R&DC reviewed and approved this proposal with one
dissenting vote from the Near East Bureau.



Summary of RACQ[ -ecommendations - drly 14{ 3, 1977

Effects of Mechanizing Grain-Producing Small
- Farms Upon Food Output, Income and Employment
(New) - International Rice Research Institute
(IRRI). Duration of project, 3 years; esti-
mated cost, $635,000. *Swanson;,; Anderson
Thorbecke, Wittﬁebert..+',gg61§91‘ AlD/C

Recommendation: That the research design development
portion of the proposal be- approved. RAC will consider
and make a recommendation on the remaining parts of the
proposal after it receives a report of the research design,
. including both the IRRI and ADC components. '

.Note: RAC concluded that the output from thlis project
would be highly useful in improving the quallty of decisions
on sub51d1es, tariffs and other social ard economic problems
that are related to mechanization. The specifics of the
research design will be developed at an international
workshop involving professionals from several developing
countries. RAC members suggested some analytical approaches
that could be considered at the workshop. The International
Rice Research Institute was thought to be uniguely qualified
to do the researrh.:

{
*RAC review Subcommittee; Cnairman underscored



FROM

OPFTIONAL FORM NO, 10
JULY 1073 LDITION
GOA FPMR (4) CPR) 101-11,0

UNITED STATES GOVERNMENT

Memorandum

SUBJECT:

TA/PPU, Robert C‘?o_son DATE: August 4, 1977

w2\

TA/RES, Miloslav Rechcigl

Clearance of Research Project PIO/Ts From the July 14-15, 1977 RAC
Meeting. ' . '

This Office has reviewed the following PIO/Ts approved at the July
14-15, 1977 RAC meeting for conformance with RAC recommendations
and the research design as presented in the project paper. Specific
comments to be brought to the attention of PPU are listed below.

"Improvement of Pearl Millet" - Kansas State University
Comments: None

"Sterility Method for Tsetse Fly Control" - USDA
Comments: The funding level in the PIO/T is approximately

$200,000 higher than the funding requested in the PP reviewed
and approved by RAC. No justification is found in the PIO/T

although the project manager has informed us that costs have

significantly increased in the areas of insect rearing and

barrier construction.

"Control of Vertebrate Pests" - Department of Interior - DWRC
Comments: The funding requested in the PIO/T is approximately

$60,000 less than indicated in the budget in the PP.

"Socio-Economic Analysis of Impact of Water Projects on Schistosomiasis"

- Resources for the Future
Comments: None

"Aflatoxin Reduction in Maize" - University of Missouri
Comments: None

"Benchmark Soils" - University of Puerto Rico
Comments: None

"Effects of Mechanizing Grain Producing Small Farms Upon Food-
Output, Income, and Employment" - IRRI and ADC
Comments: This PIO/T was apparently prepared prior to RAC
meeting and therefore does not reflect RAC recommendation on
this project, specifically, "the approval of that part of the
proposal dealing with development of the research design. RAC



.

will consider and make a recommendation on the remainiﬂg parts
of proposal after it recgives a report of the research design,
including both the IRRI and ADC components"”.

We have not yet received the PIO/Ts for "Alternative Malaria Controls"”
or "Research and Implementation of Milkfish Propagation”.

Qur clearance of these projects is based solely upon scientific
considerations and does not indicate the Administrators approval
to go ahead with contracting and funding of the projects.
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A companion activity will be undertaken by the Agricultural Development
Council in New York to involve Asian Scientists in the study of these
problems. . Coordinat:lpn will be maintained betweep the two Agencies.

This activity was approved by RAC on July 15, 1977, subject to the fol-
lowing conditions (a) expenditures not to exceed $40,000 are authorized.
only for Phase I research design activities, and (b) expenditures for .
activities beyond Phase I will not be authorized until RAC has reviewed
_and approved_the proposel research methodology. If the methodology to
be carried out does not meet with RAC's approval project funds will be
_deobligated and the project terminated at the end of Phase I, The final
project proposal containing the detailed research methodology shall be
submitted to RAC for its approval no later than March 31, 1978.

| Funding in this PIO/T is for a 24 month period if approval of Phase II

is provided by RAC upon review of Phase I, The final year of funding
will be provided at a later date, depending on the availahility of funds.
to AI™ : A
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Project Manager:

PROJECT STATEMENT

A. PROJECT SUMMARY

Effects of Mechanization Upon Small
Grain Farm Production, Income, and
Employment ' v

New

Three Years -- September 1, 1977 to
August 31, 1980 -

FY- 1977 $330.8
FY 1978 $222.9
FY 1979 $216.9

Total $§768.6

International Rice Research Instituyte
(IRRI), Agricultural Development
Council, Inc., (a/p/c), and subcon-
tractors to be selected by IRRI.

§ )

| William C. Merrill

Economics and Sector
Planning Division
TA/AGR/ESP



2. Abstract

Since 1965 AID has promoted the development and use of small scale
farm machinery for grain production in Asia.  In recent years there
has been increased interest in the economic and social effects of
such machinery on small farm households. The basic question is,
“Does the development and promotion of small scale farm machinery
truely benefit small farmers?" This project will not provide the
definitive answer to this question but it will begin the process

of building an increased awareness in the Asian region of the. import-
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
mechanization will be carried out ‘in four Asian countries under

the direction of the International Rice Research Institute IRRI

and several smill independent research activities will be carried

out in other Asian countries under tne direction of the Agricultural
Development Council (A/D/C). The coordinated case studies directed
by IRRI are the major component of this project. Under this component
it is proposed that a sample of small farms characterized by varying
agricultural practices and levels of mechanization be selected and
surveyed at various times in the crop production cycle. Farm-level
data will be gathered on use and cost of inputs, yields, incomes and
other variables required to better understand how the use of small
scale farm machinery effects small farmers. Particular attention

will be placed on the timing, amount and composition of the labor
input vis-a-vis“family and hired labor. The data will be analyzed

to determine whether significant differences in employment, yields
and other relevant variables exist among the various mechanization-
technology combinations found in a particular study area. The results
from these case studies, will provide micro-level data on input
characteristics of several farm operations and insights for analysis
of mechanization on other cropping systems in different areas or
countries. Since the research project will focus on four countiies
with differing geographic climatic and socio-economic conditions
these externalities will be greater than those from a s1ngle country
. study,

The small, independent research activities directed by A/D/C will
provide information on the effects of wechanization wnich will
supplement and complement that developed by the IRRI directed
component of the project. The A/D/C directed research will provide
scholars not included in the IRRI directed component an opportunity




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.

Tne A/D/C component of the project will be managed in such a vay

4s to encourage (1) research on thne effects of mechanization in
countries not included in tne 1RRI 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
work:shop activities will be requested at a later date if necessary
but, in general, would be provided by other organizations or through
other AID programs.

B. EXPANDED NARRATIVE STATEMENT

1. General Background

Since 1965, the International Rice Research Institute has had a
progran for the development and extension of small famm machinery
which has been funded in -part by AID. Total AID funding of these -
activities to date amounts to approximately $2,200,000. 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 IRRI design or modifications of
IRRI designs. Most of this work until recently has been conducted
in the Philippines. 1In 1975, nowever, the IRRI progran was broaden
to includeé "industrial outreach" activities in Pakistan and Thailand,
1t is antitipated 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
At was decided that, in light of the industrial outreach proeram, it
would be appropriate and timely to initiate more in-depth re.earch

on the effects of agricultural mechanization once ‘initiated outside
of the Philippines.



Funds were requested for such research in 1976 but staff time
did not permit tne development of a project proposal or request
for such proposal at that time. In early 1977, IRRI submitted
an usolicited proposal to undertake such research in cpordi-
nation with its industrial outreach project, A/D/C had pre-
viously indicated its interest in such research but felt that
its style of operation and staff situation would not be consis-
tent with accepting primary responsibility for a large scale,
coordinated research effort. This project proposal is a re-
vision of the proposal submitted by IRRI and links that pro-
Posal to the approach suggested by the A/D/C for encouraging
small research projects on the effects of agricultural mechani-
zation in Asia, . '

2. Research Purpose and Expected Products

Purpose: This project is dedigned to achieve two objectives.
The first is to provide a better understanding of the effects
vhich farm mechanization has had on small farmers. Enphasis will
be given to determining output, income, and employment effects
of small scale (IRRI-type) equipaent on small grain farms, par-
ticularly rice farms. The second objective is to encourage
more applied research on the effects of farm mechanization and
improve the capacity of Asian scientists and institutions to
undertake such research. A large proportion of the total fund-
ing for this project is devoted to achieving the second ob-
jective. The rational for undertaking IRRI directed research
activities in four countries and the proposed A/D/C research
grant, in large part, stems from the importance of achieving the
second objective. The first objective is a research objective,
The second, in Ihrge part, an institution (or capacity) build=-
ing objective. '

Expected Products: (1) ‘improved capacity of Asian scientists
to use the techniques of agricultural economics and rural sociology
to assess new technologies, conduct farm level studies, and to analyze
policies; (2) recommendations useful to small grain farmers regarding
appropriate mechanization practices based on economic, and technical
studies in regions of four Asian countries; (3) analysis of alternative
policies and programs for assisting small farmers to iaprove income
“and employment opportunities and the extension of this information
to relevant government and parastatal agencies; (4) analysis of
the optimum resource combinations and the resulting .impacts of mechan-
ization on 'typical' farms in four Asian countries; (5) additjonal
knowledge of the factors underlaying the adoption -of improved practices,




pev technologies and mechanization and projections of adoption rates
based on this knowledge; (6) regional estimates of the effects on
farm income, employment, and production of adoption of mechanization
in grain production and (7) methodologies for assessing- the impacts
of mechanization on small farms.

Relevant Policy Questions: The information developed oy this project
will be relevant to program and policy questions such as:

(1) whether or not to include a mechanization component in govern-—
ment agricultural projects,

(2) the use of subsidized small equipment government operated
“power/implement" pools for custom-hire work,

(3) the use of subsidized cggait for equipment purchase,

(4) removing or improving tariffs on imported machinery, parts,
and fuel,

(5) subsidy programs for domestic producers of equipment,

(6) commodity price and input cost subsidies which may alter the
relative profitability of small-scale mechanization

(7) land tenure arrangements which may affect size .of holdings
and thus effect the profitability of mechanization.

It is recognized that the priorities assigned to policy questions of this
type will vary between countries. The research designs for the countries
may differ somewhat as a result.

3. Relevance and Significance of the Proposed Project

a. . The Development Problem

Agricultural mechanization touches on three vital issues which are
important not only to AID and the "New Directions" mandate but, to
basic developuent questions: i.e., employment creation, food production
and equitable income distributions. For example, employment creation
continues to be a most vexing problem for LDCs for it is apparent
tnat employment growtn within LDC manufacturimg sectors has not

peen sufficient to absorb the increases in the labor force nor are
the prospects for doing so likely to improve in the near future.
Therefore the agricultural and rural sectors in LDCs, particularly
those with low land/labor ratios, must generate added employment

if these increases are to be absorbed in productive activity.



On the other hand, food production and productivity per.worker
must increase to meet the food demands stemming from population
grovth and the increasing urban pPopulations. Increases in food
production are a vital element of a rural income-generating mech-
anism that will allow self-sustaining growth. New agricultural
technologies, particularly cost decreasing ihnovationsh can be
important in this strategy.

In the process of food production, initial factor endowvments and

the returns to those factors will determine the amount as well

as the direction of income flows. It is important to determine

the changes in direction and amount of flows due to new technologies
and mechanization in particular.

While farm mechanization is viewed as a vital part of agricultural
development, the type of mechanization, i.e., size and power

and type of machine, may have a profound influence on the demand
for Javor, output and distribution of income. It has been argued
that mechanization will result ih.increased output and employment
by increasing the cultivated area, permitting multiple cropping,
and improving cultivation practices and yields, yet, little
empirical evidence exists to support this conventional wisdom.

Unfortunately such statements provide little useful information
to policy makers since each type of machinery can interact dif-
ferently with cropping systems and operations, resulting in dif-
ferent and possibly negative employment and output effects.

While the problems of assessing the.effects of new technology are

not simple, strong interest in these' effects is expressed by LDCs

and is a necessary input into AID decision making. AID is increasingl
concerned. about the development and use of appropriate technology
given the factor endownents and the needed increases in food output,
It is clear that the assessment of the effects of agricultural mechan-
ization can be helpful to many development practjoners. The proposed
research project will provide information about appropriate technology

b. Pblicy Issues and the Research Focus

By nearly any measure, the amount of useable energy (man, animal,
and machine) available for agricultural use if LDCs. is low. One

of the most important decisions facing a low income country is that
of evaluating the most economically and socially desirable process
of agricultural mechanization. In evaluating the process, one
must consider the type of machine used, the rate of intro-

duction, and the operations affected. For individual countries,
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the lack of adequate technical expertise and farm level data makes
the formulation of policy and assessment of impacts speculative
at best. :

Soze economists point to the .paradox of mechanization in labor
abundant economies while other economists and most engineers equate
farm mechanization with modernization; and modernization, in tura
with high productivity of labor and land. ‘The latter group seems
‘to foster the concept of a mechanization ladder. The first group
prescribes a "go slow" policy for mechanization whilé the second
encourages rapid adoption. To some extent these groups may be
talking past each other as a result of initial biases, but these
divergent prescriptions may also result from different perspectives
on the temporal dimensions of mechanization. Over the long run,
mechanization appears to be the only viable means of significantly
increasing agricultural power. As the availability and quality

of land drops per capita, the food energy for men and animals

will become increasingly expensive. Thus, mechanization could
reduce the demand for animal feeds and increase availability

of land for food production. On the other hand most studies have
shown that mechanization in its early stages has little effect

on crop yields. There appears to be wide agreement that the long
‘term effect of farm machinery on agricultural enployment is likely
to be substantially greater than the short term changes. -

Tne proposed project will focus on the economic costs and benefits
of mechanization on small farms; viz., those associated with

short and intermediate term changes in production, income, and em~
ployment.

¢. Possible .Side-effects of the Proposed Research

Environmental aspects of this project have been considered. The

project activities are limited to an economic study of the effects

of mechanizing small farms. Projects of this type normally do not
require the filing of an Environmental Impact Statement (22CFR 216.2(b).
"This activity is not deemed a major Federal Action (Section 1500.6,

CEQ Guidelines) since the project will have no significant effects
vhich adversely “affect such aspects of the human environment as air,
water, land, flora or- socio-economic conditions. Therefore, it is
reconmended that the Threshold Decision be deemed negative, constituting
a8 Negative Determination since the project will not result in ac~-
tivities affecting environment.



This project will analyze the input requirements particularly the
labor used under alternative levels of mechanization. This should
permit a clearer understanding of mechanization impacts on population
growth, energy requirements and the role of women. For example, if
mechanization reduces the drudgery of field work it may-'increase
female labor participation as women assume other jobs. If these

jobs are incompatible with the care of children at home there could
be implications for fertility. Also, if the skill levels required

in agriculture are increased it may motivate farmers to provide

more education for their children and increase the cost of children.
Therefore, the analysis of family vs. hired labor aré or should yield
insight into the role of women and population growth implications of
mechanization. On the other hand, the analysis of input needs should
also provide information on energy requirements of alternatives mechani-
zation levels. '

4. Relation to Existing Knowledfe

A review of the literature on farm mechanization reveals several compli-
cations involved in measuring employment, output and income impacts.
First, each individual operation required for crop production can be per-
formed with many alternative techniques. Land preparation, water control;,
‘planting, harvesting and threshing are individual operations within
the farm production function. Mechanization can impact on all, one
or several of these operations. Thus, in the research design pro-
posed, the mechanical changes are disaggregated into spec1f1c
changes in individual operations.

H
Secondly, although studies of single mechanization options (tractor hire
schemes for example) are relatively easy to carry out, they are of
more limited value to policy makers than those concerned with assess-
ing the impact “of .mechanization options which may affect several pro-
duction operations. Research in the short and medium term should empha-
size the trade-offs inherent in mechanization options. The array of
alternatives is wide and an all inclusive sample would be very ex-
pensive and difficult to collect. This research project will at-
tempt to investigate only a limited range of mechanization alterna-
tives associated with several farming operations. It is recognized
that sorting out the impacts is complicated by the fact that the
type of mechanization employed in one operation is seldom independent
of that used in other operations. Small power tillers for example,
may have little impact on production unless a puapset is used to
increase water availaoility. Further, it is difficult to sort out
the impact of a newly mechanized operation and new tecnnology in-
puts like fertilizer. Mechanization may enable more precise timing
of operations ‘and application of chemical inputs so that double
cropping may take place. Thus, the study has to look not only
at ‘separate operations and the array of mechanical techniques but



also at the level of technology and thé'feedbacks between mechaniza-
tion and other farming practices. The existing literature provides
very little insight into the ccamplexities of these relationships.

Existing data available from farm surveys provide limited infor-
mation for.policy analysis of mechanization. Such surveys frequently
provide information on size of farms, man/land ratios, implements

in use etc., but seldom show changes in output, income distribution
and employment associated with changes in inputs including farm
machinery. The estimates of employment requirements for particular
operations vary widely from country to country. Differences in

soil, weather and cultural practices account for some of the variation,
but in other cases the differences are hard to explain given similar
cultivation practices. Thus the collection of new farm level

data is necessary to provide the information needed for this pro-
ject.

During the past four years, AID has funded five small studies of
the effects of new technology on émall farmers.

(1) Antonio Gayoso, Tne Impact of Changing Technologies
Mechanization and Emplovment: A Preliminary Review
Economic Analysis Division, bureau of Prograz and
Policy Coordination, U.S. Agency for International
Development, Washington, D.C., 1974

(2) William C. Merrill, The Impact on Agricultural
Mechanization on Emplovment and Food Production, Oc-
casional Paper No. 1, Etconomics and Sector Planning
Division, Office of Agriculture, Technical Assistance
Bureau, U.S. Agency for International Development,
Washirgton, D.C., September 1975

(3) A. L. Becker, W. R. Butcher, C. F. Feise, and C. A.
Ulinski, Evaluation of Factors Affecting the Rate of
Adoption of IRRI Szall Farm Equipnent, Department of
Agricultural Economics, wWashington State University,
Pullman, Washington, November, 1975.

(4) John Balis, Appropriate Technologv for Aericultural
Development, Appropriate Tecnnology Comittee, U. S.
Agency for International Developmgnt , Washington, D. C.,
June, 1976.




(5) Wayne A. Schut jer and Marlin G. Van Der Veen,

Economic Constraints on Agricultural Technology in
Developing Nations, Occasional Paper No. 5, Economics
and Sector Planning Division, Office of Agriculture
Technical Assistance Bureau, U.S. Agency -for Inter-
national Developaent, Washington, D.C., forthcoming,
1977.

Each of these studies represented three to six man-months of research
based on ‘existing literature and data. The conclusions of these
studies were quite similar. They confirm: '

w

(2)

(3)

(4)

That little systematic research has been carried out
on the impacts of mechanization on small farmers.

That much of the existing research fails to
separate out the imteractions between mechanization
and the adoption of ‘other technologies and practices.

That there is very little evidence to support the
contention that mechanization substantially increases
yields.

That mechanization which replaces animal power usuaiiy

- reduces rural employment.

(5)

(6)

(¢))

(8)

That tractorization may result in a gradual increase
in the size of land holdings and the displacement of
tenants or farm workers.

That government policies and programs to promote
mechanization through subsidized interest rates,
favorable import arrangements, or increased credit
availability can cause a significant increase in the
rate of mechanization and are likely to benefit large
landholders more than others

That the mechanization of agriculture is 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

That agricultural mechanization®should be viewed as
8 part of modern agricultural production systems,



Combined with new biological and chemical technologies
mechanization may enable more precise timing of
operations and application of chemical inputs so

that the total biological, chemical, and mechanical
package results in an increase in output Jper acre

eraawr 2ith 1deerla * IF ane madunbsan de ot al  amm
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Hany of the studies upon which these general conclusions are based

are careful analyses of specific types of mechanization in selected
types of ‘mechanization in selected regions in most of the countries
included in this project. The focus of these studies, however,
generally was not on small scale, IRRI-~type, farm machinery. A
large proportion of the research on this topic has been on medium
and larger size tractors, associated equipment, and larger scale
modern grain harvesting equipment. These studies will provide
background and complementary information for the proposed research.
Very little, if any, duplication*between the proposed and past
research is anticipated. IRRI has, however, carried out several
small, case study surveys of the impact cf small scale equipment

in the Philippines. This work will provide a starting point for
the proposed study in the Philippines, and illustrations of the
type of information which could be collected relatively quickly
in the other countries working with. IRRI.

5. Relation to Other AID Projects

There are no AID projects currently, underway or proposed on the

effects of different types of mechanization on small farms in other
areas of the world. The AID Working Group on Appropriate Technology
has, however, estaplished a private corporation, Appropriate Technology
International, intended to develop and promote appropriate technologies
for developing countries. A.T. International may at a later date under-
take projects related to the proposed project. TA/AGR/ESP is repre-
sented on the AID Working Group on A.T. and, therefore will be able

to assure close coordination between the proposed project and any
related work sponsored by A.T. International.

- The proposed project is directly related to IRRI's industrial out-
reach program which is funded by AID (AID Contract ¢sd-1208). This
project will be managed by IRRI and AID so as to supplement and
conplement on-going industrial outreach program. It will provide
useful information with which to evaluate the sindustrial outreach
program and for re-focusing the program, if necessary, in the future.
The IRRI industrial outreach network in Pakistan, Thailand, In-
donesia (proposed), and the Philippines will ‘be used to provide
information on where IRRI-type equipment is being used and, where
appropriate, institutional bases for the research activities.



The A/D/C - Reseach and Training Network (RTN) program will be par-
ticularly helpful in the dissemnination of the results of the proposed
project, to policy-makers and other researchers.

Current work. supported by AID/TA/AGR at Michigan State University, Purdue
University, and Cornell University (Poor Rural Households, Technical
Change and Income Distribution in LDCs) is related to the proposed proj-
ect, put differs in the degree of detail being given to the mechanization
issue. The Poor Rural Households ... project will not attempt to define
specific farm level packages of mechanization and then evaluate their
impacts in relation to other tecnnological advancements as does this
proposal. Thus, the proposed activity focusses upon the question of the
role that adoption of mechanization plays in increasing small farm in-
come, in changing farm labor requirements, and in bringing about change
in farm production.

6. Research Project Design and Methodology (IRRI Component)

a. Research Design Summary

The research design for this project will be finalized and approved
prior to and during the initial start-up Phase of the project period.
Nevertheless, the following discussion outlines what is presently an-
ticipated and serves as the basis for estimating project costs. It
‘is recognized that the needs, capabilities, and interests of each
country are likely .to differ and must be reflected in the final
project design.

b. Preliminary Description and -Justification of Project Design

Primary farm survey data supplemented by experiental data derived
from agronomic and engineering studies will be utilized in this
project. Cross~sectional survey data will be obtained from random
samples of farms in selected regions of each of four countries viz.,
Pakistan, Indonesia, Thailand, and the Pnilippines. Farmers will
be interviewed to determine -the nature of their farming operation.
Engineering feasibility and cost data will come from IRRI as will
agronomic and other production oriented data.

Tne entire set of information utilized will serve as the basis

for describing the production, resource use, costs and income

status of typical farms in each region. From these data typical-farm
progranming models will be constructed-and analysis carried out to
identify efficient production levels, use of re'sources, levels of
mechanization, labor utilization, costs and returns! Sensitivity
analysis will be carried out to determine the .impacts at the farm
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level of variations in commodity prices resource constraints input
prices, and other parameters which may be sensitive to government
policies and programs. The effects of alternative levels of mechan-
ization will be shown by comparison between farms where alternative -
sources of power and implements are the primary difference.

Aggregation of the "typical" results will be carried out to show
regional implications of changes -in relevant policies and programs.
To the extent possible,.regional estimates will in turn be ag-
gregated to reveal the general nature of impacts at the national
level. Rough estimates of adoption rates for mechanization wjll
be approximated using information derived from the cross-sectoral
surveys as well as other sources

c. Project Activities

Project Phases: This project will be carried out in four
phases. Phase I will require approximately four months. (October
1977 - January 1978). During this phase (1) sub-contracts will
be negotiated with institutions in Indonesia, Thailand, Pakistan,
and the Pnilippines, and (2) the research design for each country
will be finalized and approved. Phase II will entail completion
of the field survey questionnaires tgo be used and the selection of
the sample farms for intensive study during Phase II. It is an-
ticipated that Phase II will require approximately six months.

Phase 111 is the data collection phase. It will require approximately
one year. Phase IV is the data analysis phase which will end with
the preparation of final reports at.-the end of year three. Workshops
will be scheduled at appropriate times during each phase to coordinate
the activities in each country and assure the maximum comparability
of results,

>

Phase I October I, 1977-January 31, 1978

The proposed primary contractor 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. country
studies will beaselected. .

During early meetings between AID and IRRI staff members the pro-
cedures to be followed. for reaching project objectives will be final-
ized. Details to be agreed upon include the different types and levels
of mechanization to be examined, the farm size units, to be considered,
the "mix" of other traditional/modern cultural practices to be included,
the basis for stratification of sample data, the probable variation in
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sample data, the specific sampling procedures and size required in order for
the study to produce statistically reliable results and the methods of anal-
‘8is to be followed in evaluating the data.

Following agreement on thetstudy design and methodology, IRRI will
identify sub-contractors to carry out three studies, one in Pakistan, one
in Thailand, one in Indonesia, and will conduct a study themselves in the
‘Philippines. Each sub-contractor will be selected on the basis of ca-
pacity to carry out the'work and institutional commitment to the research.
AID/TA/AGR will have final approval of the sub-contractors. While final
selection of sub-contractors has not yet been made IKRI has had preliminary
dicussions with several institutions. The following is a synopsis of their
findings:

Indonesia -~ Three institutions offer possibilities to assist with the
project. They are the Central Research Institute for Agriculture, the
Agriculture Institute (an agricultural university) both at Bogor, and the
Institute of Technology, Bondung.: The Agricultural Engineering Department,
Ministry of Agriculture is also very much interested in mechanizaion studjes-:

Pakistan - Dr. H. Slamul Haque, Director General of the Agricultural Research
Council (ARC) and R. M. Tono Quraishi, Director of Economic Research for ARC
are interested in mechanization utilization research. Dr. Quraishi has experi-
ence with this type of research at the Sind University and will welcome the
>pportunity for additional study

Dr. M. L. Quraeshi, Director Pakistan Institute of Development Economics
(PIDE) and members of his staff also indicated an interest in mechanization
use studies. Dr. Abdul Salam appeared the most interested in conducting
such researcn. Dr. Quraeshi indicated interest in coordinating a Pakistani
effort in thnis ares

Dr. Anir Khan IRRI/Pakistan talked with Dr. Bashir Ahmed, Joint Chief
Economist - Planning and Development Department, Government of the Punjab;
and staff of the Economics Department - Layallpur University. Both offices
were interested in participating in mechanization use research. All
Pakistani contacts indicated facilities for analysis and assessment of data
and availability of survey staff. PIDE appeared to be the most capable and
interested in coordinating project activity in Pakistan.

Thailand - In Thailand, interest and capability to ‘assist with mechanization
use studies were found in the Ministry of Agritulture, Agricultural Economics
Division: Kasitsart University Faculty of Economics and Business Adminis-
tration and at the Asian Institute of Technology (AIT). bDr. Nguen Susurak,
Agricultura; Marketing Chief and Dr. Nurong Chaprakab, Chief of Planning
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Branch are interested staff members in the Ministry of Agriculture. At
Kasitsart University, Dr. C. Boonma, Director of Agribusiness and Manage~
ment Programs also indicated interest. Both the ministry and university
voiced preference for a secondary role and not that of coordination. The
AIT in addition to having good facilities and capabilities, was interested
in contracting to coordinate project activities in Thailand. Also through
their graduate training program, they see an opportunity to conduct surveys
in neighboring countries with their students who are nationals of those
countries.

Dr. Peter Cowell, Agricultural Engineering Chief at AIT is the principal
contact for mechanization use studies.

Phase II - February 1, }978 = July 31, 1978

Phase II begins with the selection of the study region.
' 4

Criteria for selection should include:
(a) a high degree of specialization in grain farming;

(b) low variation in those factors which can not be controlled in
the model specification such as clinate;

(c) videspread use of mechanical, biological, and chemical technol-
ogies, and modern practices;

(d) a high level of existing available knowledge, data, or
information about farmers and farming in the area in order to
facilitate specification of research hypotheses development as
well as sampling design and questionnaire construction;

o

(e) a high degree of cooperativeness of farmers in responding to

questions, as exnhibited by any previous surveys;

(£) accessibility to facilitate senior staff participation in
field work and to facilitate numeration.

Also in Phase II the questionnaire will be developed, translated into
the local ‘language and tested. Testing should be carried out on a

- wide range of farms using di fferent combinatjons of technology and
practices and of different sizes and cropping patterns. After com-
pletion of field tests, a workshop will be held in March, 1978

by the research collaborators to construct the final questionnaire and
to design sampling procedures for the survey.
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Phase III - August 1, 1978 - August 31, 1979

During Phase III basic data will be collected describing farming oper=-
ations and the economic and institutional environment in which sample
farmers exist. As indicated above, these.data pertain to farm size,
enterprise combinations, access to and use of resources including land,
labor, non-farm produced inputs, capital, water, machinery and work animals,
cultural practices, inpyt costs and output -prices. These data will be used
to delineate farming systems prevalent in the regions of interest and the
timing and level of inputs utilized. Upon completion of the survey, initial
analysis will be undertaken to stratify the sample by farming characteristics.
The basis of the stratifications cannot be specified a priori, but it will
include relationships such as size of holding, use of mechanical, biological,
and chemical technology employed, other cultural practices, and enterprise
combinations. Whole-farm calendars of operations and budgets will be the
. fundamental framework for preparing typical farm accounts. Anong the
strata will be the traditional farm operation not characterized by mechani-
zation or use of other modern practices.

Following completion of field work the data will be processed for veri-
fication and storage for later analysis (i.e. Phase IV). Prelinminary
examination of the data will be carried out to identify missing segments or
. gaps, and complementary experimental data added to the data file.

At the end of Phase III a workshoﬁfwill be carried out in order for the
country research teams to share experiences and knowledge gained, and to
review programming for Phase IV, N

Phase IV - September 1, 1979 - Septenber 30, 1980

Once data has been collected and made ready for analysis Phase IV begins.
In this Phase the‘activities to be carried out involve, first, the design of
programming models which adequately characterize typical farming operations
vithin each region studied. It is expected that for each region there will
be several typical farming systems, each one reflecting different levels of
mechanization and other cultural and resource base differences. For each |
.type of system there will pe a economic programming model designed to sim-
ulate basic production and resource use behavior of that type of farm. More
than likely tnese models will be based upon linear programaing activity
analysis, however the "lumpy" nature of mechanization inputs may mean
another approach such as integer programming will be a more realistic tool.
of analysis. In any event, the appropriate mQdelling technique to be uti-
lized will be decided upon later by tne researchers “involved in comsultation
with AID/TA/AGR staff.

Analysis of the impacts of mechanization upon iasa production, income,



and resource use, and the interactions which are likely to show up between
mechanization and other cultural pract1ces will be carried out by first
testing initial solutions of the programming models against actual farm
behavior, evaluating solutions to isolate the impacts of interest, and °
then carrying out parametric studies of the models. The latter ac-

tivity (i.e., parametric studies) will permit the researcher to evalu-

ate the impacts upon efficient farm operations of alternative policies

and programs which affect such things as farm Qutput prices, input costs,
input-output technical relationships, and resource constraints.

Finally, attempts will be made to generalize the results of the typical
farm studies to their regional and to the extent possible, national impli-
cations. Future research needs will be identified, the methodology followed
will be evaluated, a final workshop .will be carried out and project com-
pletion reports will be prepared and distributed.

d. Independent Research Activities: A/D/C Component

»

The proposed $115,000 research grant to the A/D/C is intended to en-
courage and facilitate small, independent studies on the effects of agri--
cultural mechanization in Asia. These studies will not be coordinated with
those carried out by IRRI but opportunities will be provided for persons
working under A/D/C grants to meet with the IRRI directed researchers to
compare results and exchange information and data. The A/D/C research
grants will be used primarily to fund research by Asian Scholars who are
working .with A/D/C associates on full time appointments in Asia. The A/D/C
will assign one of its associates as the project manager for the A/D/C
mechanization research grants component. The project manager responsibilities
" will be:

(1) to keep other A/D/C associates informed of the research granmts
program,.

(2) to assist in the final selection of small research activities
to receive ‘grant support,

(3) to keep in touch with the coordiated research projects directed
by IRRI, and

(4) to assure that, where approprlate, researchers funded by A/D/C
grants participate in the seminar and workshop activities
carried out under the IRRI directed component of this proposal.

. ’ ‘. )
The basic pnilosopny of the Agricultural Development Council and style of
operation in Asia precludes tne identification and specification, at this
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time, of the research activities to be grant funded. The A/D/C's primary
objectives are to facilitate the training of Asian scholars and the ex-
change of information on the problems of agricultural development. The-
A/D/C component of this project is designed to be consistent with the
broad A/D/C objectives while at. the same time encouraging research on

the economic and social effects of agricultural mechanization in Asia.
The A/D/C, through its associates, will assist in the design and will
monitor (or assist in) the implementation of the research. Grants will
be made only when there:is reasonable assurance that the proposed re-
‘gearch is feasible and the work will meet the high professional stand-
ards of the A/D/C. The principle criteria specified by AID selection of
activities to be- grant funded is that the research must be concerned with
the economic and/or social effects of small scale mechanization on small
grain farmers in Asia.

7. Contribution to Institution Building

Institution building is one of the principal objectives of this project.
This will be achieved in two ways under the IRRI directed component. First,
by facilitating close working relationships between IRRI personnel and
national institutions concerned about the effects of agricultural mechan-
ization. This, in a sense, is building capacity through "on-the=-job"
_training and experience. Second, by hopefully establishing long term pro-
fessional relationships with scientists in neighboring countries who are
undertaking similar work and contributing to international recognition of
the interests and capabilities of the institutions selected to participate
in the project.

The A/D/C directed research grants will also improve national capacity
to undertake research on agricultural mechanization. Again the mechanism
is to providing, opportunities (1) to undertake research in this area, and
(2) to exchange information data, and research results with other Asian
scientists through seminar and workshop activities.

To a large extent, this project attempts to build individual and in-
stitutional capacity primarily through investments in human capital. Only
a small percentage of the funds vill be invested in physical capital such
as automobiles, calculators, and books.

8. Facilitate Utilization of Research Results

This project has been developed with the assistance of TA/AGR's Food -
Crop Production Division which manages an AID-funded' project carried out
by IRRI to develop small scale agricultural machinery (AID Contract csd-1208).
That project focuses on engineering/technical constraints and problems in
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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 develop-
ment 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 study will be
made available to the Extension Services of these Ministries. Simi-
larly agricultural sector planners will receive publications. IRRI will
- also publish the results,in one of their regular research publication
series for distribution to the international community.

9. Researcher Competence and Resources

IRRI has had twelve years of experience in working on agricultural
mechanization programs in the Philippines. 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 insti-
tutions interested in agricultural mechanization 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 international reputation of excellence in any
job which it elects to undertake. Its staff is widely known ard respected
in Asia and has developed close working relationships with Asian uni-
versities and scholars in both government 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 IRRI havs a capacity to rapidly respond to any
problems vhich 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.



Project funding consisi.s of two components:

(1) A research grant of $115,000 (includes 15% for overhead) to the
Agricultural Development Council to undertake  independent research in
selected countries.

(2) A centrally funded research contract between the Agency for Inter-
national Development (TA/AGR/ESP) and the International Rice Research
Institute. Funding of this contract for the three years of operations
will be $653,600. Major budgetary items will be for research programs in
three countries as shown in the work plan, a project coordination and re-
search program in the Philippines at IRRI and funding for consultants to

-advise and assist in the planning and implementation of data assembly and
in analysis.

Budget Components

Year
Item . 1 2 3 Total .
. (50005

Three Country Projects $147.9 $§132.9 $126.9 $407.7
Philippine Project 53.9 64.5 62.5 180.9
Consultant s* : 14.0 a 25.5 25.5 65.0

$215.8 . $222.9 $214.9 $653.6

Total '

ADC Grant 115.0 - - 115.0

$330.8 §222.9 . $§216.9 $768.6

* Includes salary, per diem and travel :
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A. IRRI - Individual Country Research Component

Year
Item 1 2 ’ 3
, (5000) |
1 o
Salaries ~ $15.0 $§15.0 $15.0
2/ '
Fringe Benefits ~ 5.3 5.3 5.3
3/ : '
Overhead ~ 3.0 3.0 3.0
Domestic Travel & Survey Costs 10.0 10.0 10.0
Vehidle.(including Operating -
4, 8.0 2.0 2.0
Cost)
Materials & Supplies 3.0 ‘4,0 2.0
International Travel (workshop 4.0 4.0 4.0
& conferences)
Contingency 1.0 1.0 _ L0
Tot al $49.3 $44.3 $42.3
FOr three countries $147.9 $132.9 $126.9

1/ Includes salary supplement for one Senior Research Associate and sals:ies

Researcn Assistants and one Secretary.

Z/ Fringe benefits calculated ‘as 35 percent of base salaries.

3/ Overhead'fot country projects calculated at 15 percent of base salaries.

4/ Locally procured.vehicle. Estimated cost is $6,000..

Total

$45.(
15.¢
9.0

30.C
“12.0

9.0

12.0

3.0

$135.9

_$407.7

for four



B. IRR] - fnilippine Component
Year
Item 1 . 2 3 Total
' ($000)
y ' |
Balaries _ $16.0 $17.0 $17.0 $50.0
2/ . .
Benefits 5.6 6.0 6.0 17.6
3/ o
Jverhead 3.3 3.5 3.5 10.3
&»
& ' , p
Travel and Transportation 15.0 -15.0 10.0 40.0
? 5/
(Materials & Supplies 6.0 8.0 10.0 24.0
i 6/ |
!WOrkshOPS & Conferences - __b8.0 15.0 16.0 39.0
Total $53.9 $64.5 $62.5 $180.9

f

l/ Includes salary éOmponanb for IRRI project manager plus support for three Research
Assistants, -

Zj.Frinée benefits are calculated as 35 percent of project employee salaries.
3/ Overnead is calculated as 15 percent of project salaries and benefits,

4/ Includes domestic travel for country research and international travel for
pProject coordination.

é/ Includes computer analysis of data and publications,

/ Includes local support costs of workshops and conferences :plus travel costs
for reseaches not directly associated with the IRRI component



C. IRR1I - Consultants

Year
Item | 2 3 . Total
B— ($000) -
Consultant's fee . $1.5 $15.0 $15.0 $37.5
Per diem 1.5 3.0 3.0 1.5
Travel 5.0 7.5 7.5 20.0
Total $14.0 $25.5 $25.5 $65.0
Summary =+ Line Item Budget
Year
Item 1 | 2 3 Total
($000) ~
Salaries $61.0 $62.0 $62.0 $185.0
Consultants 1.5 15.0 15.0 37.5
Fringe Benefits 21.5 21.9 21.9 65.3
Overhead . 12.3 12.5 12.5 37.3
Travel & Transportation 63.5 67.5 67.5 : 193.5
Vehicles* 24.0 6.0 6.0 36.0
"Materials & Supplies 15.0 20.0 16.0 51.0
"~ Workshops & Conferences 8.0 15.0 16.0 39.0
Contingency 3.0 3.0 3.0 9.0
Total $215.8 1$222.?‘A_ $219.9 $653.6
Grant to Agricultural Development Council $115.0
Grand Total 768.6

* Included operating expenses for country research projects

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

The general work plan for the pro;ect is outlined in Section 6 and th
estimated prOJect budget presented in Sectlon 10. The proposed project
timetable is as follows: :

Phase 1

. (1) July 15, 1977 .RAC Approval
'(2) September 30, 1977 Contract< signed with IRRI and A/D/C

(3) November 30, 1977 IRRI sub-contiactors selected and initial
planning workshop held

(4) January 31, 1978 Research design finalized
Phase I1

(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 completed

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

Phase 111

Y

(9) August 1, 1978 Field data collection initiated
(10) August 31, 1979 Field survey work completed

(11) November 30, 1979 Workshop held to compare initial results
of field surveys and coordinate 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 compdre results of typical
- farm analyses.



(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 equal weight. Nevertheless, most of the
funds are allocated to achievingithe research objective and the institution
building objective is to be achieved as a by-product of the research ac~
tivities

12, Managemeﬁt Considerations

'No unusual management problems are expected to arise in conmnection with
this project. TA/AGR has worked closely 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 emnloyed 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
és 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
Tnirty six months after project initiation
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The project evaluation team will be composed of:
1-Project Manager, TA/AGR/ESP

2-Representatives of A/D/C and IRRI

3-Dr. William J. Chihcelioi, Agr. Eng. Dept,
University of California, Davis (tentative)

4-Additional Membérs selected by AID (optional)

14. Proposing Office General Appraisal

TA/AGR/ESP, assigns this project high pr10r1ty. This is, in part, due
to the worldwide importance of the topic and, in part, because of potential
effects of the IRRI program to develop and promote small scale farm impla-
ments in Asia. 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
possible.

TA/AGR/ESP has discussed alternative research designs with several ex-
perienced researchers. There is general agreement that the proposed research
is feasible but considerable differences in opinion exist as to the specific
research design most appropriate to achieve project objectives. The essence
of what is peing proposed is to first define typical farms using different
technology mixes and different types of mechanization in four contries. Then
to analyze tne effects of mechanization based on_in-depth field surveys of
the typical farms' operations using for example, linear programning as one of
the principal analytical methodologies.

It is recognized that research results with greater statistical re-
11ab111ty could pe obtained by utilizing the proposed funds for research
in only omne or ‘two countries. This approach, howaver, would limit the
achievement of the institutional building capacity objective to fewer
contries and would provide less information on differences between
countries.

1f the entire project could not be funded, TA/AGR/ESP would give highest
prlorlty to the IRRI directed component of the project. Further reductions
in funding would require reducing the number of countries included in the
IRR]I component.

Because of the number of host contry Jnstltutlons that will be involved
in implementing this .project and -the poss:b111t1es of raising false expec-
tations TA/AGR/ESP is reluctant to involve these institutions in detailed dis-
cussions of the prject's design until RAC has reviewed the project. Never-



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 pro;ect, the
one preferred by TA/AGR/ESP would be:

(1) RAC provide recommendat1ons for improving the research design.

(2) RAC approve the pro;ect 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 reésearch design at the first RAC meeting following com-
pletion of Phase I. The RAC participant in Phase I would have
authority to recommend (a) termination of the project.at the end
of Phase I, (b) delay of initiation of Phase II, or (c) initiation
of Phase 1I activities with suggested changes in project design
to be reviewed by RAC pripr to final approval.

William C. Merrill leoni F. Hesser
Project Manager Director, TA/AGR
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A. PRIECT SUMMARY

Effects of Mechanization Upon Small
Grain Farm Production, Income, and
Employment

New
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FY 1977 $320.8
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FY 1979 $216.9
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International Rice Research Institute
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tractors to be selected by IRRI.

William C. Merrill
Economics and Sector
Planning Division



2. Abstract

Since 1965 AID has promoted the development and Lse of small scale
-farm machinery for grain production in Asia. In recent years there
has been increased interest in the economic and social effects of
such machinery on small farm hou.ehglﬂgi_qjhe basic question is,
“boes the development and promofion of small scale farm machinery
truely benefit small farmers?" This project will not provide the
definitive answer to this question but it will begin the process
ol puilding an increased awaremess in the Asian region of the import-
. ance of the question and an increased capacity to carry out relearch
related to the question.

Under this project coordinated case studies of the effects of farm
mechanization will be carried out in four Asian countries under
the direction of the International Rice Research Institute IRRI
and several small independent research activities will be carried
out in other Asian countries under the direction of the Agricultural
Development Council (A/D/C). The coordinated case studies directed
IRRI are the major component of this project. Under this component
1t 1s proposed that a sample of small farms characterized by varying
agricultural practices and levels of mechanization be selected and
surveyed at various times in the crop production cycle. Farm-level
data will be gathered on use and cost of inputs, yields, incomes and
other variables required to better understand how the use of small
scale farm machinery effects small farmers. Particular attention
will be placed on the timing, amount and composition of the labor
input vis-a-vis family and hired labor. The data will be analyzed
to determine whether significant differences in employment, yields
and other relevant variables exist among the various mechanization-
technology combinations found in a particular study area. The results
from these case studies, will provide micro-level data on input
characteristics of several farm operations and insights for analysis
of mechanization on other cropping systems in different areas or
countries. Since the research project will focus on four countries
with differing geographic climatic and socio-economic conditions
these externalities will be greater than those from a single country
study.

Tne small, independent research activities directed by A/D/C will
provide information on the effects of mechanization which will
supplement and complement that developed by the IKRI directed
component of the project The A/D/C directed research will provide
scholars not included in the IRRI directed component an opportunity




to carry out wwal] Radies on ¢l clivctn of agricultural wechang -
2ation aud ty exchange ideas, iufornntion. and resultg of their .
wrk with 1rRj] researchers. :

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. Tne exchange of informatjion will take
Place, in part, through Participation in -egional seuinars on agri-
cultural mechanization. Sope of the seminar activities will be
‘funded by this project. Funding for additional seminar and
workshop activities will be requested at a later date if necessary

but, in 8eneral, would pe Provided by other organizations or through
other AID progrems.,

B. EXPANDED NARRATIVE STATEMENT

1. >Coneral Background

Since 1965, the Internatjonal Rice Research Institute has had a
program for the development and extension of smal] farm machinery
which has been funded jn part by AID. Tota] AID funding of thege
activities to date amounts to approximately $2,200,000. Under the
IRRI program Prototype models are designed and field testec, Suc~
cessful models are then made avaijlable to local manufacture g, IRRI
Provides these manufacturers technical assistance angd engineering
testing services for machinery of IRpr design or modifications of
IRKRI designs. Most of tnig work untjl recently has been conducted
in the Philippines. fq 1975, however, [ne IRRY Program was broaden
to include "industrjal outreach" activitjeg in Pakistan and Thailand,
1t is anticipated that similar work will pe initiated jn Indonesia
in the near future,

ln tne early 19,u's AIp began to d’ rect greater attentjon to the
impact of jtg Programs on smal} farmers, Ag part of thig process

of the IRRI Program was completed in 1975, Following, the 1975 reviews
it was decided that, in light of the industri a] outreach pProgram, it
would be appropriate and timely to initiate more in-depth research

on the effects of agricultural mechanization opce initiated outside

of the Philippines. ’



Funds were requested for such research in 1976 but staff time
did not permit tne development of a project proposal or request
tor such proposal at that time. In early 1977, IRRI submitted
an wnsolicited proposal to undertake such research in coordi-
nation with its industrial outreach project, A/D/C had pre-
viously indicated its interest in such research but felt that
its style of operation and staff situation would not be consis~-
tent with accepting primary responsibility for a large scale,
coordinated research effort. This project proposal is a re-
-vision of the proposal submitted by IRRI and links that pro-
posal to the approach suggested by the A/D/C for encouraging
small research projects on tho effects of agricultural mechani-
zation in Asia.

2. Research Purpose and Expected Products

Purpose: This project is designed ‘to achieve two objectives.
The first 1s to provide a better understandiiiz of the effects
vhich farm mechanization has had on small farmers. Emphasis will
be given to determining output, income, and employment effects
of small scale (IRRI-type) equipment on small grain farms, par-
ticularly rice farms. The second objective is to encourage
more applied research on the effects of farm mechanization and
improve the capacity of Asian scientists and institutions to
undert ake such research. A large proportion of the total fund-
ing for this project is devoted to achieving the second ob-
jective. The rational for undertaking IRRI directed research
activities in four countries and the proposed A/D/C research
" grant, in large part, stems from the importance of achieving the
second objective. The first objective is a research objective.

Ine second, in large part, an institution (or capacity) build-
ing objective.

txpected Products: (1) improved capacity of Asian scientists
to use the techniques of agricultural economics and rural sociology
to assess new technologies, conduct farm level studies, and to analyze
policies; (2) recommendations useful to small grain firmers regarding
appropriate mechanization practices based on economi., and technical
studies in regions of four Asian countries; (3) analysis of alternative
policies and programs for assisting small farmers to improve income
and employment opportunities and the extension of this information
to relevant government and parastatal agencies; (4) analysis of
the optimum resource combinations and the resulting impacts of mechan-
ization on 'typical' farms in four Asian countries; (5) additional
knowledge of the factors underlaying the adoption of improved practices,
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nev technologies and mechanization and projectiuns of adoption rates
based on this knowledge; (6) regional estimates of the effects on
farmm incoe:, employment, and production of adoption of mechanization
in grain production and (7) methodologies for asaessing the impacts
of mechanization on small farms. : :

Relevant Policy Questions: The information developed by this project
will be relevant to program and policy questions such as:

(1) whether or not to include a mechani zation component in govern=-
ment agricultural projects,

(2) tne use of subsidized small equipment government operated
“power/implement" pools for custom-hire work,

(3) the use of subsidized credit for equipment purchase,

(4) removing or improving tariffs on imported machinery, parts,
and fuel,

(5) subsidy programs for domestic producers of equipment,

(6) commodity price and input cost subsidies which may alter the
relative profitability of small-scale mechanization

(7) land tenure arrangements which may affect size of holdings
and thus effect the profitability of mechanization: '

It is recognized that the priorities assigned to policy questions of this
type will vary between countries. The research designs for the countries
may differ somewhat as a result.

3. _Relevance and Significance of the Proposed Project

8. The Development Problem

Agricultural mechanization touches on three vital issues which ace
important not only to AID and the “New Directions" mandate but, to
basic development questions: i.e., employment creation, food production
and equitable income distributions. For example, employment creation
continues to be a most vexing problem for LDCs for it is apparent
tnat employment growtn within LDC manufacturing suctors has not

been sufficient to absorb the increases in the labor force nor are
the prospects for doing so likely to improve in the near future.
Theretore the agricultural and rural sectors in LDCs, particularly
those with low land/labor ratios, must generate added employment

if these increases are to be absorbed in productive activity.
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M the other hand, food production and productivity per worker
sunt increane to weet the tood domands stemming trom populat ion
grovth and the increasing urban populations. Increases in food
production are a vital element of a rural income=generating mech-
sanisn that will allow self-sustaining growth. New agricultural
technologies, particularly cost decreasing innovations, can be
important in this strategy.

In the process of food production, initial factor =ndowments and

the returns to those factors will determine the amount as well

‘as the direction of income flows. It is important to determine

the changes in direction and amount of flows due to new technologies
and mechanization in particular.

While farm mechanization is viewed as a vital part of agricultural
development, the type of mechanization, i.e., size and power

and type of wmachine, may have a profound influence on the demand
tor lavor, output and distribution of income. It has beeu argued
that mechanization will result in increased output and employment
by increasing the cultivated area, permitting multiple cropping,
and improving cultivation practices and yields, yet, little
.empirical evidence exists to support this conventional wisdom.

Unfortunately such statements provide little useful information
to policy makers since each type of machinery can interact dif-
ferently with cropping systems and operations, resulting in dif-
ferent and possibly negative employment and output effects.

. While the problems of assessing the effects of new technology are

not simple, strong interest in these effects is expressed by LDCs

and is a necessary input into AID decision making. AID is increasingly
concerned about the development and use of appropriate technology
given the factor endowments and the needed increases in food output.

It is clear that the assessment of the effects of agricultural mechan-
ization can be helpful to many development practioners. The proposed
research project will provide information about appropriate technology
on farm sizes which make up close to 99% or more of farms in the
region, viz., 0-12 hectares.

b. Policy Issues and the Research Focus

By nearly any measure, the amount of useable energy (man, animal,
and machine) available for agricultural use in LDCs is low. One
of the most important decisions facing a low income country is that
of evaluating the most economically and socially desirable process
of agricultural mechanization. In evaluating the process, one

must consider the type of machine used, the rate of intro-
" duction, and the operations affected. For individual countries,
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the lack of adequate tech ‘:al expertise and farm level data makes

the tormulation of policy and assessment of impacts speculative
at bdbest.

Some economists point to the paradox of mechanization in labor
abundant economies while other economists and most engineers equate
farm mechanization with modernization; and modernization, in turn
with high productivity of labor and land. The latter group seems
to foster the concept of a mechanization ladder. The first group
prescribes a "go slow" policy for mechanization while the second
encourages rapid adoption. To some extent thege groups ‘may be
talking past each other as a result of initial biases, but these
divergent prescriptions may also result from different perspoctives
on the temporal dimensions of mechanization. Over the long runm,
mechanization appears to be the only viable means of significantly
increasing agricultural power. As the availability and quality

of land drops per capita, the food energy for men and animals -
will become increasingly expensive. Thus, mechanization could
reduce the demand for animal feeds and increase availability

of land for food production. On the other hand most studies have
sho,wn that mechanization in its early stages has little effect

ou crop yields. There appears to be wijde agreement that the long
term effect of farm machinery on agricultural employment is likely
to be substantially greater than the short term changes.

The proposed project will focus on the economic costs and benefits
of mechanization on small farms; viz., those associated ‘with

short and intermediate term changes in production, income, and em-
ployment. \

c. éossible Side-effects of the Proposed Research

Environwental aspects of this project have been considered. The

Project activities are limited to an econmomic study of the effects

of mechanizing small farms. Projects of this type normally do not
requive the filing of an Environmental Impact Statement (22CFR 216.2(b).
This activity is not deemed a major Federal Action (Section 1500.6,

CEQ Guidelines) since the project will have no significant effects

which adversely affect such aspects of the human environment as air,
water, land, flora or socio-economic conditions. Therefore, it is
recommended that the Threshold Decision be deemed negative, constituting
a Negative Determination since the project will not result in ac-
tivities affecting environment.



This project will analyze the input requirements. particularly the
labor uvsed under alternative levels of mechanization. This should
permit a clearer understanding of mechanization impacts on population
growth, energy requirements and th: role of women. For example, if
mechanization reduces the drudgery of field work it may increase
female labor participation as women assume other jobs. 1If these

jobs are incompatible with the care of children at home there could
be implications for fertility. Also, if the skill levels required

in agriculture are increased it may motivate farmers to provide

more education for their children and increase the cost of children.
Therefore, the analysis of family vs. hired labor are or should yield
insight into the role of women and population growth implications of
wechanization. On the other hand, the ar:lysis of input needs should
also provide information on energy requirements of alternatives mechani-
zation levels. :

4. Relation to Existing Knowledge

A review of the literature on farm mechanization reveals several compli-
cations involved in measuring employment, output and income impacts.
First, each individual operation required for crop production can be per=-
formed with many alternative techniques. Land preparation, water control.
planting, harvesting and threshing are individua. operations within

the farm production function. Mechanization can impact on all, one

or several of these onerations. Thus, in the research design pro-

posed, the mechanical changes are disaggregated into specific

changes in individual operations.

Secondly, although studies of single mechanization options (tractor hire
schemes for example) are relatively easy to carry out, they are of

more limited value to policy makers than those concerned with assess-
ing the impact of mechanization options which may affect several pro-
duction operations. Research in the short and me >;um term should empha-
size the trade-offs inherent in mechanizatjion options. The array of
alternatives is wide and an all inclusive sample would be very ex-
pensive and difficult to collect. This research project will at-

tempt to investigate only a limited range of mechanization alterna-
tives associated with several farming operations. It is recognized

that sorting out the impacts is complicated by the fact that the

type of mechanization employed in one operation is seldom independent

of that used in other operations. Small power tillers for example,

may hav. little impact on production unless a pumpset is used to
increase water availability. Further, it is difficult to sort out

the impact of a newly mechanized operation and new technology in-

puts like fertilizer. Mechanization may enable more precise timing

of operations and application of chemical inputs so that double

cropping may take place. Thus, the study has to look not only

at separate operations and the array of mechanical techniques but
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also at tne level of technology and tne reedbacks between mechaniza-
tion and other farming practices. The existing literature provides
very little insight into the complexitiegs ot these relationships.

. | '
Existing data availavle from farm surveys provide limited infor-
mation for policy analyeis of mechanization. Such surveys frequently
provide information on size of farms, wan/land ratios, implements

in use etc., but seldom show changes in output, income distribution
and employment associated with changes in inputs including farm
machinery. The estimates of employment requirements for particular
operations vary widely from country to country. Differences in

soil, weather and cultural Practices account for some ‘of the variation,
but in other cases the differences are hard to explain given similar
cultivation practices. Thus the collection of new farm level

data is necessary to provide the information needed for this pro-
ject.

During the past four years, AID has funded five small studies of
the effects of new technology on small farmers.

These are:

(1) Antonio Gayoso, The Impact of Changing Technologies
Mechanization and Employment: A Preliminary Review
Ecunomic Analysis Division, Bureau of Program and

Policy Coordination, U.s. Agency for International
Development , Washington, D.C., 1974

(2) William c. Merrill, The Impact on Agricultural
Mechanization on Employment and Food Production, Oc-
casional Paper No. 1, Economics and Sector Planning
Division, Office of Agriculture, Technical Assistance

Bureau, U.S. Agency for International Development ,
Washington, D.C., September 1975

(3) A. L. Becker, W. R. Butcher, C. F. Feise, and C. A.
Ulinski, . raluation of Factors Affecting the Rate of
Adoption of IRRI Small re.o Equipment, Department of
Agricultural Economics, Washington State University,
Pullman, Washington, November, 1975.

(4) John Balis, Appropriate Technology for Agricultural
Development, Appropriate Technology Comittee, U, S.
Agency for International Development , Washington, D, c.,
June, 1975, o
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Wayne A, Schut jor and Marlin ¢. Van bDor Veon,

- Bconumic Coustraints on ricultural Technolo in

Developing Nations, Occasjonal Paper No. 5, Economics
and Sector Planning Division, Office of Agriculture
Technical Assistance Bureau, U.S. Agency for Inter-
national Development, Washingtom, D.C., forthcoming,
1977.

Each of these studies represented three to six man-months of researc
based on existing literature and data. The conclusions of thege
.8tudies were quite similar. They confirm:

(1)
(2)

(3)

(4)

(5)

(6)

(2

(8)

That little systematic research has been carried out
on the impacts of mechanization on small farmers.

That much of the existing research fails to
separate out the interactions between mechanization
and the adoption of other technologies and practices.

That there is very little evidence to support the

contention that mechanization substantially increases
yields.

That mechanization which replaces animal power usually
reduces rural employment.

That tractorization may result in a gradual incréase
in the size of land holdings and the displacement of
tenants or farm workers.

That government policies and programs to promote
mechanization througn subsidized interest rates,
favorable import arrangements, or increased credit
availability can cause a significant increase in the
rate of mechanization and are likely to benefit large
landholders more than others

That the mechanization of agriculture is 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

That agricultural mechanization should be viewed as
a part of modern agricultural production systems.
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Combined with new biological and chemical technologies
mechanization may enable more precise timing of
operations and application of chemical inputs g0

that the total biological, chemical, and mechanical
package results in an increase in output per acre

year with little, if any, reduction in total ea-
ployment ' ' '

Many of the studies upon which these general conclusions are based
are careful analyses of specific types of mechanization in selected
types of mechanization in selected regions in most of the countries
included in this project. The focus of these studies, however, .
generally was not on small scale, IRRI-type, farm machinery. A
large proportion of the research on this topic has been on medium
and larger size tractors, associated equipment, and larger scale
modern grain harvesting equipment. These studies will provide
background and complementary information for the proposed research,
Very little, if any, duplication berween the proposed and past
research is anticipated. IRR] has, however, carried out several
small, case study surveys of the impact of small scale equipment

in the Philippines. This work will provide a starting point for
the proposed study in the Philippines, and illustrations of the
type of information which could be collected relatively quickly

in the other countries working with IRRI.

5. Relation to Other AID Projects

There are no AID projects currently. underway or proposed on the

eftects of difierent types of mechanization on small farms in other
4reas ot the world. The AID Working Group on Appropriate Technology
has, however, established a private corporation, Appropriate Technolo
International, intended to develop and promote appropriate technologies
for developing countries. A.T. International may at a later date under-
take projects related to the proposed project. TA/AGR/ESP is repre~
sented on the AID Working Group on A.T. and, therefore will be able

to assure close coordination between the Proposed project and any
related work sponsored by A.T. International.

The proposed project is directly related *o IRRI's industrial out-
reach program which is funded by AID (AID Contract csd-1208). This
project will be managed by IRRI and AID so as to supplement and
complement on-going industrial outreach program. It will provide
useful information with which to evalugte the industrial outreach
program and for re-focusing the prograw, if nécessary, in the future.
The IRRI industrial outreach network in Pakistan, Thailand, In-
donesia (proposed), and the Philippines will be used to provide
information on where IRRI-type equipment is being used and, where
appropriate, institutional bases for the research activities.
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The A/D/C - Reseach and Training Network (RTN) program will be par-
ticularly helpful in the dissemmination of the results of the proposed
project, to policy-makers and other researchers.

Current work supported by AID/TA/AGR at Michigan State University, Purdue
University, and Cornell University (Poor Rural Households, Technical
Change and Income Distribution in LDCs) is related to the proposed proj-
ect, but ditfers in the degree of detail being given to the mechanization
issue. e Poor Rural douseholds ... project will not attempc to define
specitic fam level packages of mechanization and then evaluate their
impacts in relation to otner technological advancements as does this
proposal. Thus, the proposed activity focusses upon the question of the
role that adoption of mechanization plays in increasing small farm in-

come, in changing farm labor requirements, and in bringing about change
in farm production,

6. Research Pruject Design and Methodology (IRRI Component)

a. Research Design Summary

The research design for this project will be finalized and approved
prior to and during the initial start-up Phase of the project period.
Nevertheless, the following discussion outlines what is presently an-
ticipated and serves as the basis for estimating project costs. It
is recopnized that the needs, capabilities, and interests of each
country are likely to differ and must be reflected in the final
project design.

b. Preliminary Description and Justification of Prdject Design

- Primary farm survey data supplemented by experiental data derived
from agronomic and engineering studies will be utilized in this

" project. Cross-sectional survey data will be obtained from random
samples of farms in selected regions of each of four countries viz.,
Pakistan, Indonesia, Thailand, and the Philippines. Farmers will
be interviewed to determine tihe nature of their farming operation.
Engineering feasibility and cost data will come from IRRI as will
agronomic and other production oriented data.

The entire set of information utilized will serve as the basis

for describing the production, resource use, costs and income

status of typical farms in each region. From these data typical-farm
programming models will be constructed and analysis carried out to
identify efficient production levels, use of resources, levels of
mechanization, labor utilization, costs and returns. Sensitivity
analysis will be carried out to determine the impacts at the farm



level of variations in commodity prices resource constraints input
_prices, and other parameters which may be sensitive to government
policies and programs. The efiects of alternative levels of mechan-
ization will be shown by comparison between farms where alternative
‘sources of power and implements are the primary difference.

Aggregation of the "typical" results will be carried out to show
regional implications of changes in relevant policies and progranms.
To the extent possible, regional estimates will in turn be ag-
gRregated to reveal the general nature of impacts at the national
level. Rough estimates of adoption rates for mechanization will

be approximated using information derived from the cross-sectoral
surveys as well as other sources.

c. Project Activities

Project Phases: This project will be carried out in four
phases. Phase I will require approximately four months. (October
1977 - January 1973). During this phase (1) sub-contracts will
be negotiated witn institutions in Indonesia, Thailand, Pakistan,
and the Pnilippines, and (2) the research design for each country
will be finalized and approved. Phase II will entail completion
of the field survey questionnaires to be used and the selection of
the sample farms for intensive study during Phase II. It is an-
ticipated that Phase II will require approximately six months.

Phase III is the data collection phase. It will require approximately
one year. Phase IV is the data analysis phase which will end with

the preparation of final reports at the end of year three. Workshops
will be scheduled at appropriate times during each phase to coordinate

the activities in each country and assure the maximum comparability
of results,

Phase I October 1, 1977-January 31, 1978

The proposed primary contractor is the International Rjce Research
Institute (IRRI). During Phase I the research design and methodology
for each country will be finalized, and sub-contractors for country
studies will be selected.

During early meetings between AID and IRRI staff members the pro-
tedures to be followed for reaching project objectives will be final-
ized. Details to be agreed upon include the different types and levels
>f mechanization to be examined, the farm size units to be considered,
‘he "mix" of other traditional/modern cultural practices to be included,
‘he basis for stratification of sample data, the probable variation in



sample data, the specific sampling procedures and size required in order for
the study to produce statistically reliable results and the methods of anal-
sis to ve followed in evaluating the data.

Following agreement on the study design and methodology, IRRI will
identify sub-contractors to carry out three studies, one in Pakistan, one
in Thailand, one in Indonesia, and will conduct & study themselves in the
Philippines. Each sub-contractor will be selected on the basis of ca-
pacity to carry out the work and institutional commitment to the research.
AID/TA/AGR will have final approval of the sub-contractors. While final
selection of sub-contractors has not yet been.made IRRI has had preliminary
dicussions with several institutions. The following is a synopsis of their
findings: :

Indonesia - Three institutions offer possibilities to assist with the
project. They are the Central Research Institute for Agriculture, the
Agriculture Institute (an agricultural wmiversity) both at Bogor, and the
Institute of Technology, Bonduag. The Agricultural Engineering Department ,
Ministry of Agriculture is also very much interested in mechanizaion studies.

Pakistan - Dr. H, Slamu! Haque, Director General of the Agricultural Research
Council (ARC) and R. M. Tono Quraishi, Director of Economic Research for ARC

- are interested in mechanization utilization research. Dr. Quraishi has experi~
ence with this type of research at the Sind University and will welcome the
opportunity for additional study.

‘br. M. L. Quraesni, Director Pakistan Institute of Development Economics
(PIDE) and members ot his staff also indicated an interest in mechanization
use studies. Dr. Apbdul Salam appeared the most interested in conducting

such research. Dr. Quraeshi indicated interest in coordinating a Pakistanij
effort in this area.

Dr. Amir Khan IRRI/Pakistan talked with Dr. Bashir Ahmed, Joint Chief
Economist - Planning and Development Department, Government of the Punjab;
and staff of the Economics Department - Layallpur University. Both offices
were interested in participating in mechamization use research. All
Pakistani contacts indicated facilities for analysis and assessment of data
and availability of survey staff. PIDE appeared to be the most capable and
interested in coordinating project activity in Pakistan.

Thailand - In Thailand, interest and zapability to assist with mechanization
use studies were found in the Ministry of Agriculture, Agricultural Economjcs
Division: RKasitsart University Faculty of Economics and Business Adminjs-
tration and at the Asian Institute of Technology (AIT). . Dr. Nguen Susurak,
Agricultural Marketing Chief and Dr. Nurong Chaprakab, Chief of Planning



Branch are interested ataff members in the Ministry of Agriculture. At
Ranitaart thiveraity, br. C. Movnma, Director of Agrinduniness and Manage-
weul Programe als indicatod interest. Both the miniatry ami miveraity
viiced pratarence tor a secondary role and aot that ot coordination. The
ALT in addition to having good facilities and capabilities, was interested
in contracting to coordinate project activities in Thailand. Also through
their graduate training program, they see an opportunity to conduct surveys

in neighboring countries with their students who are nationals of those
countries.

Dr. Peter Cowell, Agricultural Engineering Chief at AIT is the principal
contact for mechanization use studies.

Phase II - February 1, 1978 - July 31, 1978
Phase II begins with the selection of the study region.

Criteria for selection should include:
(a) a high degree of specialization in grain farming;

(b) low variation in those factors which can not be controlled in
the model specification such as climate;

(c) widespread use of mechanical, biological, and chemical technol -~
ogies, and modern practices;

(d) a high level of existing available knowledge, .data, or
information about farmers and farming in the area i: order to
facilitate specification of research hypotheses development as’
-well as sampling design and questionnaire construction;

(e) a high degree of cooperativeness of farmers in responding to
questions, as exnibited by any previous surveys;

(f) accessipility to facilitate senior staff participation in
field work and to facilitate numeration.

Also in Phase II'the questionnaire will be developed, translated into
the local language and tested. Testing should be carried out on a
wide range of farms using di fferent combinations of technology and
practices and of different sizes and cropping patterns. After com-
pletion of field tests, a workshop will be held in March, 1978

by the research collaborators to construct the final questionnaire and
to design sampling procedures for the survey, '
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Phase III - August 1, 1978 - August 31, 1979

~ During Phase III basic data will be collected -describing farming oper-
ations and the economic and institutional environment in wvhich sample
farmers exist. As indicated above, these data pertain to farm size,
enterprise combinarions, acceas to and use of resources including land,
labor, non-farm produced inputs, capital, water, machinery and work animals,
cultural practices, input cosis and output prices. These data will be used
to delineate farming systems prevalent in the regions of interest and the
timing and level ot inputs utilijzed. Upon completion of the survey, initial
analysis will be undertaken to stratify the sample by farming characteristics.
The basis of the stratifications cannot be specified a priori, but it will
include relationships such as size of holding, use of mechanical, biological,
and chemical technology employed, other cultural practices, and enterprise
combinations. Whole-farm calendars of operations and budgets will be the
fundamental framework for preparing typical farm accounts. Among the
strata will be the traditional farm operation not characterized by mechani-
zation or use of other modern practices. -

Following completion of field work the data will be processed for veri-
fication and storage for later analysis (i.e. Phase IV). Preliminary
examination of the data will be carried out to identify missing segments or
gaps, and complementary experimental data added to the data file.

At the end of Phase III a workshop will be carried out in order for the
country research teams to share experiences and knowledge gained, and to
revicw programming for Phase IV.

Phase IV - September 1, 1979 - September 30, 1980

Once data has been collected and made ready for analysis Phase IV begins,
In this Phase the activities to be carried out involve, first, the design of
programming models which adequately characterize typical farming operations
within each region studied. It js expected that for each region there will
be several typical farming systems, each one reflecting different levels of
mechan/zation and other cultural and resource base differences. For each .
type of system there will be a economic programming model designed to sim-
ulate pasic production and resource use behavior of that type of farm. More
than likely tnese models will be based upon linear programming activity
analysis, however the "lumpy" nature of mechanization inputs may mean
another approach such as integer programming will be a more realistic tool
of analysis. In any event, the appropriate modelling technique to be uti-
lized will pe decided upon later by the researchers involved in consultation
with AID/TA/AGR staff.

Analysis of the impacts of mechanizatjon upon farm production, income,



and resource use, and the interactions which are likely to show up between
eechanization and other cultural practices will be carried out by firse
testing initial solutions of the programming models against actual farm
behavior, evaluating solutions to isolate the impacts of interest, and
then carrying out parametric studies of the models. The latter ac-
tivity (i.e., parametric studies) will permit the researcher to evalu-

ate the impacts upon efficient farm operations of alternative policies

and program’ which affect such things as farm output prices, input costs,

Finally, attempts will be made to generalize the results of the typical
farm studies to their regional and to the extent possible, national impli-
cations. Future research needs will be jdentified, the methodology followed
will be evaluated, a final workshop will be carried out and project com-
pletion reports will be prepared and distributed.

d. Independent Research Activities: A/D/C Component

Tne proposed $115,000 research graat to the A/D/C is intended to en-
courage and facilitate small, independeat studies on the effects of agri-
cultural mechanization in Asia. These studies will not be coordinated with
those carried out by IRRI but opportunities will be provided for persons
working under A/D/C grants to meet with the IRRI directed researchers to
compare results and exchange information and data. The A/D/C research
grants will be used primarily to fund research by Asian Scholars who are
working with A/D/C associates on full time appointments in Asia. The A/D/C
will assign one of its associates as the Project manager for the A/D/C

mechanization research grants component. The project manager responsibilities
will be:

(1) to keep other A/D/C associates informed of the research grants
program,

(2) to assist in the final selection of small research activities
to receive grant support,

(3) to keep in touch with the coordiated research projects directed
by IRRI, and

(4) to assure that, where appropriate, researchers funded by A/D/C
grants participate 'in the seminar and workshop activities
carried out under the IRRI directed component of this proposal.

The basic puilosophy of the Agricultural Development Council and style of
operation in Asia precludes the identification and specification, at this



time, of the research activities to be grant funded. The A/D/C's primary
objectives are to facilitate the training of Asian scholars and the ex-
change of information on the problems of agricultural development. The '
A/D/C component of this project is designed to be consistent with the
broad A/D/C objectives while at the same time encouraging research on

the econcmic and social effects of ngricultural-mechanization in Asia.
The A/D/C, through its associates, will assist jn the design and will
monitor (or assist in) the implementation of the research. Grants wil]
be made only when there is reasonable usssurance that the proposed re-
search is feasible and the work will meet the high professional stand-
ards of the A/D/C. The principle criteria specified by AID selection of
activities to be grant funded is that the research must be concerned with

the interests and capabilities of the institutions selecteg to participate
in the project.

The A/D/C directed research grants will also improve national capacity
to undertake research on agricultural mechanizatjon. Again the mechanism
is to providing Opportunities (1) to undertake research in this area, and
(2) to exchange information data, and research results with other Asjan
scientists through seminar and workshop activities.

To a large extent, this Project attempts to buijld individual and jn-
stitutional capacity primarily through investments jn human capital. Only-
a small percentage of the funds will be invested in physical capital such
as automobiles, calculators, and books.

8. Facilitate Utilization of Research Results

This project has been developed with the assistance of TA/AGR's Food
Crop Production Division which manages an AID-funded project carrjed out
by IRRT to develop small scale agricultural machinery (AID Contract csd-1208).
That project focuses on engineering/technical constraints and problems in



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 formg Dy small farmers gnd thus will be of direct
value to the evaluation and redesign of furyre IRRI programs to promote
agricultural mechanization. JIn addition, results will be of interest to
four audiences: farmers, LDC machinery manufacturers, LDC government
policy and Program planners, and the international comaunity of develop-
®ent practioners and scholars. The results will be released to farmers
and manufacturers through IRRI's Industrjal Liason groups. These

Rroups provide technical advisory services to manufacturess of farm
machinery and through them to farmers.” 1In addition, IRR1 has ex-
cellent relationships with the Ministry of Agriculture in each of the
countries. Publications summarizing the results of this study will be
made available to the Extension Services of these Ministries. Simj-

9. Researcher Competence and Resources

IRRI has had twelve years of experience in working on agricultural
mechanization programs in the Philippines. Sjnce 1970 it has undert aken

The A/D/C also has an internatjonal reputation of excellence in any
Job which it elects to undertake. 1Its staff is widely known and respected
in Asia and has developed close working relationships with Asian uni-

versities and scholarg in both government 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 IRRI have a capacity to rapidly respond to any

involved in this project and, in part, because this project is highly
complementary to their existing pPrograms.
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Project funding consists of two components:

(1) A resecar
Agricultural Devel
selected countries

will be $653,600.

three countries as
search program in

advise and assist

in analysis.

Item

——

Three Country Projec
Philippine Project
Consultant g*

Tbtal

ADC Grant

* Includes salary,

ch grant of $115,000 (includes 153 for overheaa; to the

opment Council to undertake

Major budgetary items will
shown in the work plan;
the Philippines at IRRI and
in the planning

independent research in

hree years of operations
be for research programs in

a project coordination and re-

funding for consultants to

and implementation of data assembly and
Budget Component s
' Year

\ 2 3 To Ty

» (3000) N
ts $147.9 §132.9 $126.9 $407.7
53.9 64.5 62.5 180.9
14.0 25.5 25.5 65.0
$215.8 $222.9 $214.9 $653.6
115.0 -~ - 115.0
$330.3 $222.9 $216.9 $768.6

per diem and travel




A. IRRI - Individual Country Research Component

——————amm e iear -
) 1
. | .
Item 2 3 Total
/ (§000)
1 . ! :
Salaries ~ $15.0 $15.0 $15.0 $45.0
A 2/ ‘ '
Fringe Benefits 5.3 5.3 5.3 15.9
3/
Overhead ~ 3.0 3.0 3.0 9.0
Domestic Travel & Survey Costs 10.0 10.0 10.0 - 30.0
Vehicle (including Operating
‘_../ 8-0 2.0 . 2-0 '.12-0
Cost) '
Materials & Supplies 3.0 4.0 2.0 9.0
ernational Travel (workshop 4.0 4.0 4.0 12.0
(:ij) & conferences)
Contingency 1.0 1.0 ) 1.0 3.0
Tot al $49.3 $44 .3 $42.3 $135.9
For three countries $147.9 $132.9 $126.9 $407.7

1/ lncludes salary supplement for one Senior Research Associate and salaries for four
Kesearch Assistants and one Secretary.

2/ Fringe penefits calﬁulated as 35 percent of base salaries.
3/ Overhead for country projects calculated at 15 percent of base salaries.

4/ Locally procured vehicle. Estimated cost is $6,000.
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IRRI - Pnilippine Component

Year
Item _ 1 . 2 ' 3 Total
($000)
y . -
alaries $16.0 "§17.0 $17.0 $50.0
2 .
enefits 5.6 6.0 6.0 17.6
3 .
Overhead 3.3 3.5 3.5 10.3
4/ .
Travel and Transportation 15.0 15.0 10.0 40.0.
| 5/ |
Materials & Supplies 6.0 8.0 10.0 254.0
6/ o .
Workshops & Conferences __8.0 15.0 _l6.0 39
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 project employee salaries.
3/ Overhead is calculated as 15 percent of project salaries and benefits.

¢/ Includes domestic travel for country research and international travel for
project coordination.

%/ Ilncludes 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



c. IRRI - Consultants
i Year
Item 1 2 3 Total
(3000)

Consultant's fee $7.5 $15.0 $§15.0 $37.5
Pel‘ die- 105 3-0 hd 300 7-5
Travel 5.0 7.5 7.5 20.0

Tot al $14.0 §25.5 $25.5 $65.0

Summary -~ Line Item Budget
Year
Item 1 2 3 Total
(50000

Salaries $61.0 $62.0 $62.0 . $185.0
Consultants 7.5 15.0 15.0 37.5 .
Fringe Benefits 21.5 21.9 21.9 65.3
'Overhead ) 12.3 12.5 12.5 _ 37.3
Travel & Transportation 63.5 67.5 67.5 193.5
Vehicles* 24.0 6.0 6.0 36.0
Materials & Supplies 15.0 20.0 16.0 51.0
Workshops & Conferences 8.0 15.0 16.0 39.0
Contingency 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 expenses for country research projects .

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



11. Work Plan and Contract Budget

The general work plan for the project is outlined in Section 6 and the
estimated project budget presented in Section 10. The propoaed project
ri-«tahlr_iu as follows:

Phase 1
(1) July 15, 1977 RAC Appa.. .
. (2) Septemver 30, 1977 Contracts signed -yith IRRI and A/D/C'

(3) November 30, 1977 IRRI sub-contractors selected and initial
planning workshop held

(4) January 31, 1978 Research &esign finalized
Phase I1

(5) March 31, 1978 Planning workshop held to finalize field
survey questionaires and design sampling procedures

(6) Séptember 30, 1978 Field testing of questionaires completed

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

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

Phase III
(9) August 1, 1978 Field data collection initiated
(10) August 31, 1979 Field survey work completed

(11) November 30, 1979 workshop held to compare initial results
of field surveys and coordinate 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. ' '

N oin vrecognized that there will be aome weorlap in the timing of the ac-
‘tivition amnociated with each phase of the research. The four workshops

held during each phase of the project are the principal weans of coordinating
the research activities in the four coun’ries and exchanging results. Never-
theless, it ‘s anticipated that researcl rasults will be exchanged through-
out the pr t 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 .ae two
principal project objectives outlined in Section 2. TA/AGR/ESP assigns
both objectives approxiamtely equal weight. Nevertheless, most of the
funds are allocated to achieving the research objective and the institution

building objective is to pe achieved as a by-product of the research ac-
tivities

12. Nang;gﬁent Considerations

No unusual management problems are expected to arise in connection with
this project. TA/AGR has worked closely 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, C

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 avajlable, will be employed as research assistants, as consultants
and evaluators, and in administrative positicns.

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 jroject initiation
Thirty six months after project initiation
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The project -evaluation team will pe composed of:
i

l-Project Manager, TA/AGR/ESP }

2-Representatives of A/D/C and IRRI

[

. ) 8
3~Dr. William J. Chancellor, Agr. Eng. Dept,
University of California, Davis (tentative)
i

4-AMditional Members selected by AID (optional)

14. Proposing Office General Appraisal

TA/AGR/ESP, assigns this project high priority. This is, in part, due
to the worldwide importance of the topic and, in part, because of potential
effects of the IRRI program to develop and promote small scale farm imple-~
ments in Asia. 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
possible.

TA/AGR/ESP has discussed alternative research designs with several ex-
perienced researchers. There is general agreement that the proposed research

is feasible but considerable differences in opinion exist as to the speci fic
research design most appropriate to achieve project objectives. The essence

. of what is being proposed is to first define typical farms using different ]
technology mixes and different types of mechanization in four contries. Then
to analyze the effects of mechanization based on in-depth field surveys of '
the typical farms' operations using for example, linear orogramming as one of
the principal amalytical methodologies.

‘1t is recognized that research results with greater statistical re-
liability could be obtained by utilizing the proposed funds for research
in only one or two countries. This approach, however, would limit the
achievement of the institutional building capacity objective to fever
contries and would provide less information on differences between
countries.

1f 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 require reducing the number of countries included in the
IRRI component.

Because of the number of host contry jnstitutions that will be involved
in implementing this project and the possibilities of raising false expec-
tations TA/AGR/ESP is reluctant to jnvolve these institutions in detailed dis-

cussions of the 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
witn IRR1 sub-contractors and the finalization of the project
design during Phase I of tne project, and (b) review of the
final research design at the first RAC meeting following com-
Pletion of Phase I. The RAC participant in Phase I would have
authority to recommend (a) termination of the project at the end
of Phase I, (b) delay of initiation of Phase I1, or (c) initiation
of Phase II activities with suggested changes in project design
- to be reviewed by RAC prior to final approval.

Wwilliam C. Merrill leon F. Hesser
Project Manager Director, TA/AGR



