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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 Duilding 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 dzse 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
 
by IRRI are the major component of this project. Under tnis 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 coi't 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 anong the various mechanizz.tion
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.
 

The small, independent research activities directed by A/D/C will
 
provide information on the effects ot mechanization 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
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to carry out small studies on the effects of agricultural mechani
zation and to exchange ideas, information, and results of their
 
work with IRRI researchers.
 

The A/D/C component of the project will be managed in sdch a way
 
as to encourage (1) research on the effects of mechanization in
 
countries not included in tne IRRI component and (2) the exchange
 
of information and results of this research with other interested
 
scholars in the Asian area. The exchange of information will take
 
place, in part, through 'participation in regional seminars on agri
cultural mechanization. Some of the seminar activities will be
 
funded by this project. Funding for- additional seminar and
 
workshop activities will be 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
 
program for the development and extension of small farm 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 nodels 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. In 1975, nowever, the IRRI program was broaden
 
to include "industrial outreach" activities in Pakistan and Thailand.
 
It is anticipated that similar work will be initiated in Indonesia
 
in the near future..
 

In tne early 1970's AID began to direct greater attention to the
 
impact of its programs on small farmers. As part of this process
 
it became increasingly interested in the effects that programs such
 
as the IRRI small farm machinery program might have on small farmers.
 
A thorough review of the literature on the effects of farm mechaniza
tion was undertaken by the Agency in late 1974 and a careful review
 
of the IRRI program was completed in 1975. Following, the 1975 reviews
 

"it was decided tnat, in 'light of the industrial outreach program, it
 
would be appropriate and timely to initiate more in-depth research
 
on the effects of agricultural mechanization once initiated outside
 
of the Philippines.
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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 unsolicited proposal to undertake such research in cpordination with its industrial outreach project, 
 A/D/C had previously indicated its interest ii such research but 
felt that
its style of operation and staff situation would not be consistent 
with accepting primary responsibility for *alarge scale,
coordinated research effort.. 
This project proposal is 
a revision of 
the proposal submitted by IRRI and links that proposal 
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 ExpectedProducts
 

Purpose: 
 This project is designed to 
achieve two objectives.
The firs is to provide a better understanding of the effects
which farm mechanization has had on small-farmer-s. Emphasis will
be given to determining output, income, and employment effects
of small scale (IRRI-type) equipment 
on small grain farms, particularly 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
tihdertake 
such research. 
A large proportion of the total 
funding for this project is devoted to 
achieving the second objective. The rational 
for undertaki-g 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 oojective. The 
first objective is a research objective.
The second, in large part, 
an institution (or capacity) build
ing objective.
 

Expected Products: 

to use 

(1) improved capacity of Asian scientists
the 
techniques of agricultucal 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 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 mechanization on 'typical' farms in four Asian countries; (5) additional
knowledge of the factors underlaying the adoption of improved practices,
 



new 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 by 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 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.
 

policy questions of this

It is recognized that the priorities 	assigned to 


The research designs for the countries
 type will vary between countries. 


may differ somew'hat, as a result.
 

3. Relevance and Significance of the Proposed Project
 

a. The Develooment Problem
 

three vital issues which are
Agricultural mechanization touches on 


important not only to AID and the "New Directions" mandate but, to
 
production
basic development questions: i.e., employment creation, food 


and equitable income distributions. For example, employment creation
 

a most vexing problem for LDCs for i.t is apparent
continues to be 

employment growtn within LDC z-anufacturirn sectors has not
tnat 


labor nor are
been sufficient to absorb the increases in the force 

the near future.
the prospects for doing so likely to 	improve in 


sectors in LDCs, particularly
Therefore the airicultural and rural 

generate added employment
those with low land/labor ratios, must 


if these increases are to be absorped in productive activity.
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On the other hand, food production and productivity per worker
 
must increase to meet the food demands stemming from population
 
growth and the increasing urban populations. 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 innovations,. can be
 
important in this strategy.
 

In the process of food production, initial factor endowments 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 laoor, output and distribution of income. It has been argued
 
that mechanization will result ihi 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 ich make up close to 90% or more of farms in the
 
region, viz., 0-12 hectares.
 

b. Policy Issues and the Research Focus
 

By nearly any measure, the amount ot useable energy (man, animal,
 
and machine) available for agricultural use ih 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 mecnanization. In evaluating the process, one
 
must consider t-he 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.
 

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 foste-r the concept of a mechanization ladder. The first group
 
prescribes a "go slow" policy for mechanizztion while 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 fo'od 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 irs early stages has little effect
 
on crop yields. There appears to be wide 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; vie., those associated with
 
short and intermediate term changes in production, income, and em
ployment.
 

c. 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
 
which adversely'affect such aspects of the human environment as air,
 
water, land, flora or soclo-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 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 are 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 '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 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 specific
 
changes in individual operations.
 

Secondly, although studies of single mechanization options (tractor hire
 
schemes for example) are relatively easy to carry our, 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 nave little impact on production unless a pumpset is used to
 
increase water availaoility. Further, it is tlifficult 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 the level of technology and the-feedbacks between mechaniza
tion and other farming practices. The existing literature provides 

very little insight into the complexities 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 small farmers.
 

These are:
 

(1) Antonio Gayoso, The Impact of Chancing Technologies
 
Mechanization and Eimployent: A Preliminary Review
 
Economic Analysis Division, Bureau oi Program and
 
Policy Coordination, U.S. Agency for International
 
Development, Washington, D.C., 1974
 

(2) William C. Merrill, 'The Impact on Agricultural
 
Mechanization on Emnlovmenc and Food Prolucrion, 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, Evaluation of Factors Affectinz the Rate of
 
Adoption of IRRI 5_Z7al] Farn Ecuioent, Department of
 

Agricultural Economics, 'eashingcon State University,
 
Pullman, Washington, November, 1975.
 

(4) John Balis, Appropriare Technolozy for Aericultural
 
Development, ApproDriate Technology Co-1ittae, U. S.
 

Agency for International Develop-nmt, Washington, D. C.,
 
June, 1976.
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(5) Wayne A. Schutjer and Marlin G. Van Der Veen,
 
Economic Constraints on Agricultural Technology in
 
Developing Nations, Occasio'al Paper No. 5, Economics
 
and Sector Planning Division, Office of Agriculture
 
Technical Assistance Bureau, U.S. Agency-for Inter
national Development, 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:
 

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

(2) That much of the existing research fails to
 
separate out the iateractions between mechanization
 
and the adoption of other technologies and practices.
 

(3) That there is very little evidence to support the
 

contention that mechanization substantially increases
 
yields.
 

(4) That mechanization which replaces animal power usually
 
reduces rural employment.
 

(5) That tractorization may result in a gradual increase
 

in the size of land holdings and the displacement of
 
tenants or farm workers.
 

(6) 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
 

(7) 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

tbred by public policies and programs
 

(8) That agricultural mechanization'shou.ld 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 so
 
that the total biological, chemical, and mechanical
 
package results in an increase in output .per acre
 
year with little,, if any, reduction in total em
ployment 

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, hotever,
 
generally was not on small scale, IRRI-type, farm machincry. 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 u-pact -6f 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 unich could be collected relatively quickly
 
in the other countries working with IRRI.
 

.5. Relation to Other AID Projects
 

There are no AID projects currently.ounderway 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, estaolisned a private corporation, Aporopriate 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 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 evaluate the ,industrial 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.
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The A/D/C - Reseach and Tr.aining 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 Univers*ity (Poor Rural Households, Technical
 
Change and Income Distribution in LDis"is related to 
the prcposed proj
ect, out diiiers in the degree of 
detail being given to the mechanization
 
issue. The Poor Rural tfousenolds ... project will not attempt to define
 
specific farm level packages of mechanization and then evaluate their
 
impacts ixi 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 .at 
 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 obtzined from random
 
samples of farms in selected regions of each of four countries viz.,
 
Pakistan, Indonesia, Thailand, and the Philippines. Farmers will
 
De interviewed to determine the nature of 
their farminag 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 as
serve 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
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resource constraints input
level of variations in commodity prices 


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 differeince.
 

' 
results will be carried out to show
Aggregation of the "typical
 
policies and programs.
regional implications of changes in relevant 


To the extent possible,.regional estimates will in turn be ag

reveal the general nature of impacts at the national
gregated to 

level. Rough estimates of adoption.rates for mechaniization will
 

be approximated using information derived from the cross-sectoral
 
surveys as well 3S other sources.
 

c. Project Activities
 

Project Phases: This project will be carried out in four
 

phases. Phase I will rejuire ap roxiraitely four months. 'October
 

1977 - January 1978). During this phase (i) 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 farmus 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
 

assure the maximum comparability
the activities in each country and 


of results.
 

Phase I October , 1977-January 31, 1978
 

The proposed primary contractor is the International Rice Research
 

research design and methodology
Institute (IRRI). During Phase I the 


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

cedures to be followed for reaching project objectives will be final
*ized. Details to be agreed upon include the different types and levels
 

be examined, the farm size units to be considered,
of mechanization to 

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
sis to be 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 
a study themselves in the
 
Philippines. Each sub-contractor will 
be selected on the basis of capacity to carry out the'work and institutional commitment to 
the research.
 
AID/TA/ACR 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 university) both at 
Bogor, and the
Institute of Technology, Bondung. The Agricultural Engineering Department,
Ministry of Agriculture is also very much interested 
in mechanizaion studies.
 

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
 
opportunity 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

sucn researcn. 
 Dr. Quraeshi indicated interest in coordinating a Pakistani
 
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 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 a..d capability to assist with mechanization
 
use studies were found in 
the Ministry of Agritulture, Agricultural Economics
 
Division: Kasitsart University Faculty of Economics and Business Administration and at 
the Asian Institute of Technology (AIT). Dr. Nguen Susurak,

Agricultural 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 pioject 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 iiclude:
 

(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 in. 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) 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 different combinations of technology and
 
practices and of different sizes and cropping patterns. After com
pletion of field tests, a workshop will be held in,Xarch, 1978
 
by the research collaborators to construct the final questionnaire and
 
to design sampling procedures for the survey.
 



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 io 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, inpqt 
costs and output prices. These data will. be used
 
to delinea:e 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 b.y farming characteristics.
 
The basis of the stratifications darnot be specified a priori, but it will
 
include relationships such as 
size of holding, use of mechanical, biological,

and chemical technology employed, other cuitural 
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 tradit'ional firm operation not characterized by mechani
zation or use 
of other modern practices.
 

Following completion of 
field work the data will be processec 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 teans to share experiences and knowledge gained, and to
 
review 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 characteriee typical farming operations

within 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 cultuiral and resource'base differences. 
 For each
 

. type of system tnere will De a economic progra=ing 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 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 mqdalling technique 
to be uti
lized will be decided upon later by the researchers"involved in consultation
 
with AID/TA/AGR staff.
 

Analysis of the impacts of mechanization upon farm production, income,
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and resource use, and the interactions which are likely to show up between
 
by first
mechanization and other cultural practices will be carried out 


testing initial solutions of the programming models against actual farm
 

behavior, evaluating solutions to isolate the impacts of interest, and
 

then carrying out parametric st-udies 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 output 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 !RRI 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 worksnop activities
 
carried out under the IRRI directed component of this proposal.


4 

The basic piilosopny 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 encouragihg research on
 
the economic and 
social effectsof 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
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 economii 
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 capaoilities 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 Ictivities.
 

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 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 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 oy 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 co-munity 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 surnarizing 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 pf their regular research publication
 
series for distribution to the international co=munity.
 

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 tne 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 tny of the international research in
'stitutions.
 

The A/D/C also has an international reputation of excellence in any
 
job which it elbcts to undertake. Its staff is widely known and 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 havew capacity to rapidly respond to any
 
problems ,bich may arise in carrying out the proposed research. This is in
 

part because both already have staff members in most of the countries
 
involved in this project and, in part, because this project is highly
 
complementary to their existing programs.
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Project funding consists 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 foi 
International Development (TA/AGR/ESP) and the International Rice Research
Institute. 
 Funding of tnis 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 
research 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 

2 
 3 
 Total
 

($000-

Three Country Projects $147.9 
 $132.9 
 $126.9
Philippine Project 53.9 

$407.7
 
64.5 
 62.5 
 180.9
Consultants* 
 14.0 
 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 Total
 
(000)
 

Salaries 
 $15.0 $15.0 $15.0 
 $45.C
 
2/
 

Fringe Benefits 	 5.3 5..3
3/	 15.S
 

Overhead 
 3.0 3.0 	 3.0 
 9.C
 

Domestic Travel & Survey Costs 10.0 
 10.0 	 10.0 
 30.C
 

Vehicle 	(including Operating
 
4/ 8.0 2.0 2.0 12.C
 

Cost)
 

Materials & Supplies 
 3.0 -4.0 2".0 9.0
 

International Travel (workshop 4.0 
 4.0 	 4.0 
 12.0
 
& conferences)
 

Contingency 	 1.0 1.0 
 1.0 	 3.0
 

Total 	 $49.3 $44.3 
 $42.3 $135.9
 

For three countries 	 $147.9 $132.9 
 $126.9 $407.7
 

1/ Includes salary supplement for one Senior Research Associate and salaries for four
 

Researcn Assistants and one Secretary.
 

2/ Fringe oenefits calculated 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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B. IRRI - Philippine Component 

Year
 

Item 
 1 
 2 
 3 
 Total
T(Ooo3 
1/
 

Salaries-
 $16.0 
 $17.0 
 $17.0 
 $50.0
2/
 
Benefits-
 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 
 24.0
 

6/
Workshops & Conferences 
 8.0 
 15.0 
 16.0 
 39.0
 
Total 
 $53.9 ' $64.5 
 $62.5 
 $180.9
 

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

Assistants.
 

2/ Fringe oenei-ts are calculated as 35 per6ent of project employee salaries.
 

3/ Overhead is calculated as 15 
percent of project salaries and benefits.
 

4/ Includes dce--stic travel 
for country research and international travel for
 
project coordination.
 

5/ Includes coMputer analysis of data and publications.
 

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

Year
 

Item 1 2 3 Total 
0~000) 

Consultant's fee 
 $7.5 $15.0 $15.0 $37.5
 
Per diem 
 1.5 3.0 3.0 
 7.5
 
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
 
(MOOo)
 

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 i5.0 20.0 16.0 51.0
 
Work'shops & Conferences 8.0 15.0 16.0 39.0
 
Contingency 3.0 
 3.0 3.0 9.0
 

Total $215.8 $222.9 $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-contractors have been identified and
 
scopes of work finalized.
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11. 	 Work Plan and Contract Budget
 

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

timetable is as 
follows:
 

Phase I
 

(1) July 15, 1977,RAC Approval
 

*(2) 	Septemoer 30, 1977 Contrac-ts signed with IRRI and A/D/C
 

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

(4) January 31, 
1978 Research design finalized
 

Phase II
 

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

.(6) September 30, 
1978 	Field testing of questionaires completed
 

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



- 25 

1980 	Final policy analysis work completed and final
(15) 	September 30, 

reports prepared.
 

It is recognized that there will be some overlap in the timing of the ac-

The four workshops
tivities associated with each phase of the research. 


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. Wnere 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/ES? assigns
 

both objectives approxiamtely equal weight. Nevertheless, most of the
 

funds are allocated to acnievingthe research objective and the institution
 

building oojective is to be achieved as a by-product of the research ac

tivities
 

12. 	 Management 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
 
technical and contract
administration and excellent cooperation with AID's 


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, 6olor or national origin
 

be excluded from participation in, be denied the benefits of, or be
 

subject to discrimination under this project. Women, .io are qualified
 

and available, will be employed as research assistants, as consultants
 

.and evaluators, and in administrative positions.
 

13. 	 Internal and External Reviews
 

The project will be evaluated on a regular schedule of reviews as well
 

as by continuing supervisions by the AID project manager. For the life of
 

the project full-scale evaluations will be scheduled for:
 

Ten months after project initiation
 
Twenty-two months after project initiation
 
Thirty six months after project initiation
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The project evaluation team will be composed of: 

I-Project Manager, TA/AGR/ESP
 

2-Representatives of A/D/C and IRRI
 

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

4-Additional 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 specific
 
research design most appropriate to achieve project objectives. The essence
 
of utiat is being 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-deptn field surveys of
 
the typical farms' operatiois using for example, linear programming as one of
 
the principal analytical methodologies.
 

It is recognized that research results with greater statistical re
liability could'e obtained by utilizing the proposed funds for research
 
in only one or'two countries. "Ehis approach, however, would limit the
 
achievement of the institutional building capacity objective to fewer
 
contries and would provide less information on differences between
 
countries.
 

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

Because of the number of host contry institutions that will be involved
 
in implementing this project and the possibilities of raising false exec
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
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theless, TA/AGR/ESP is of the opinion that the final 
project design can not be
 
finalized until Phase I is completed.
 

Of the various recommendations which RAC could make on 
this project, the
 
one preferred by TA/AGR/ESP would be:
 

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

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

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

design during Phase I of the project, and (b) review of the
 
final research design at 
the first RAC meeting following com
pletion of Phase I. The 9AC 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 II activities with suggested changes in project design

to be reviewed by RAC pripr to final approval.
 

William C. Merrill 
 Leon F. Hesser
 
Project Manager 
 Director, TA/AGR
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

ENTITY : TA/Bureau
 

PROJECT : Effects of Mechanization on Small Farms
 

PROJECT NUMBER: 931-1026.01
 

not to exceed $768,600 to the International
I hereby authorize grant funds 


Rice Research Institute (IRRI) in the Philippines ($653,600) and to the
 
Re-


Agricultural Development Council (A/D/C) of New York City ($115,000). 

study farm
search will be undertaken by IRRI in four Asian countries to 


and farming
size, resources, income, operating costs, power sources 


This data will be analyzed to determine the effect of various
practices. 

factors on the farms studied.
 

A companion effort will be directed by the Agricultural Development 
Council
 

(A/D/C) to involve Asian scientists in a similar study on the effects of
 

agricultural mechanization. These scientists will be working with A/D/C
 

associates who are full time appointments in Asia.
 

As the major implementation agency, IRRI will coordinate and counsel the
 

A/D/C efforts to provide compatible data for the IRRI work, 
and will com

bine all data into the final summary of the project. Funding is for a
 

three year period through FY 1980. This is contingent upon a review by
 

RAC no later than six months after project commencement of the research
 

design of the project to include both segments. After review of the
 

research design, RAC will then recommend on the remaining parts of the
 

project proposal.
 

Curtis Farrar
 
Assistant Administrator
 

for Technical Assistance
 

Date: ' 77 

Clearance:
 
TA/AGR/ESP:WCMerrill.V,1,a6 7/1/7 1
 

I 7'A /77
TA/AGR:DClarkAL,4) 

TA/AGR:LHesser - - ft _219_4 /77
 
TA/RES:MRechcigl -yC. 7_
-v..7/ 
ASIA/TD:CMartin (i.&, J "7/.f1 7 

TA/PPU:KMilow /,< t,/ /77 
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MERANDU3M 

: Mr. Curtis Farrar, AA/rA DATE: AUGt177 

FJO • Ken Mi, /PPU 

SUMK=T: Approval of PAF Part II for "Effects of Mechanization on Small Farms" project
 

rS : Discussion Long, Day, Merrill, and Erickson dated August 24, 1977 

Problem: Should A.I.D. approve PAF Part II for the full 3 year funding of
 
sibject project when RAC recommended funding only for the first phase which
 
consists of developing a project design?
 

Discussion: TA/AGR submitted a proposal to RAC for a 3 year research project 
on the Effects of Mechanization on Small Farms in the amount of $771,000. The 
committee recommended that funds be provided only for he development of a 
project design costing approximately $50,000. This design should be submitted 
to RAC for its rev'iew within six months and at that time a decision will be 
made whether funds will be provided for the other phases of the proposal. 

Because of our budgetting system, it is difficult to adhere to the RAC recommen
dation to the letter. Our funds for FY 78 are tight and have already been
 
planned for specific activities.
 

Lbosatisfy the RAC recommendation and at the same time meet our budgetting requi-_

ents, the following coarse of action is recommended.
 

1. Approve PAF Part II which authorizes funds for life of Project (3years)
 

2. The follow-on PTOrs will provide the normal 2 year funding for new
 
projects with the following proviso:
 

"The contractor will only spend $50,000 for the development of
 
the project design which is to bsubmitted to A.I.D. within 6 months
 
of signing of the contract. No other expenditures will be incurred
 
until after the contractor is formally advised by A.I.D. that the
 
project design is acceptable and to proceed with its implementation.
 
If the project design is not acceptable, the project will be termi
nated and funds deobligated.'
 

Recommendation: That you indicate your approval of the course of action reflected 
above by sining the attached PAF Part II. 

Attachment: a/s
 

Clearance:
 
TA/RES.JErickso '8/0/Date
 

TA/PPUi:.O~et~ c:8/30/77
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DE&ARTMENT OF STATE
 
AGENCY FOR INTERNATIONAL DEVELOPMENT
 

WASHINGTON. D.C. Z05Z3
 

.September 26, 1977
 

NOTE FOR: TA/AGR, Dr. Hesser 

SUBJECT - IRRI Small Farm Machinery Project 

REF.. : Your Note of September 21, 1977 

For the time being we should go ahead plan
ning a new project to provide core support
 
to the IRRI small machinery effort on the
 
assumption that Regional Bureaus and Mis
sions will finance their use of IRRI ser
vices. Keep Regional Bureaus closely
 
involved.
 

I think it entirely possible that the project will 
become Asian regional, with funds transferred 
from the TAB 78 budget and some arrangement
for project management but this depends in
 
large part on real interest and demand from
 
missions outside Asia.
 

Marjorie S. Belcher
 
Acting AA/1ZA
 

DA/AID: EINooter
 
DAA/ASIA :MhBAdler
 
DAA/TAP: CDMcGrav
 

> TA/PFU:RSimpson 

4 



September 21, 1977
 

NOTE TO: Acting AA/TA, Marjorie S. Belcher
 

SUBJECT: IRRI Small Farm Machinery Project
 

This is a case in which appropriate technology has resulted from
 
research and is being introduced through the subject project. The
 
project ends June 30, 1978. Considerable demand is building, but
 
at best a hiatus will exist between June 30, 1978 and large numbers
 
of Mission funded projects. Almost certainly, introduction of small
 
scale machinery will lag without some kind of "core support." Brady.

is concerned that his technical people will start jumping ship withoul
 
some security of expectations soon.
 

We need your guidance on whether to work with the Regional Bureaus
 
to put together a project extension.that will assure some minimum
 
response capability from IRRI or whether to let it drop.
 

Leon F. Hesser
 
TA/AGR
 

Attachment:
 
Memo - Byergo/Hesser, dtd. Sept. 19,1977
 

Copy to:
 
TA/PPU, R.Simpson (w/att.)
 
TA/AGR, D.Peterson (w/o att.)
 

LByergo (w/o.att.)
 

Distated but not read.
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UNITED STATES GOV'ERNMENT 

Memorandum
 
,o : 
rHRU : 

om : 

SBJECT: 


TA/AGR, Dr. Leon F. Hesser DATE: September 19, 1977 
TA/AGR. Dr. Dean Peterson 

TA/AGR/CP, Keith M. Byergo
 

Meeting with 	Dr. Brady and Asia Bureau Representatives on the Small
 
Farm Machinery Project, IRRI 

Attandants: 	 Nyle Brady, Director-General, Marcus Vega, Deputy Director-

General, IRRI; T. C. Clark, Director ASIA/TECH Resources;
 
Gleason Rohlfs, ASIA/TR; Felicia Morrow, ASIA/PD; Don Melville,
 
Indonesia Desk and Keith Byergo, TA/AGR.
 

The meeting was opened with a discussion of the project history and
 
potential for continuation. Dr. Brady then discussed specifically the
 
proposal for Indonesia. T.C. Clark indicated Asia Bureau's interest
 
but stated that funding, if not already in the budgeting cycle, was
 
difficult if iiot impossible. General discussion then revolved around
 
mission interest and possibility for their funding the project. Asia
 
Bureau will query the mission by telegram on their interest and ability
 
to provide funding.
 

Dr. Brady then indicated his concern about basic project funding beyond
 
June 1978. His ability to backstop an Indonesian project would b
 
impared, though not impossible, if the basic project was not continued.
 
To respond to Latin American, African and Near East request for assistance
 
would require the continuance of the basic project. Concern was also
 
expressed over the amount of extra work involved if it was necessary
 
to contract with each mission as opposed to one central contract to
 
provide technical services.
 

Options appear to be as follows:
 

1. TAB fund the basic contract to Jung' 30, 1978, the end of the current
 
approval period, and terminate the project.
 

2. Request Asia Bureau to take over management and-funding of the project.
 
Asia Bureau indicates no funds are available and services would likely be 
limited to Asia.
 

3. Develop a centrally funded new project providing technical assistance
 
on a worldwide basis for small farm machinery. This is generally the
 
recommendation of the March 1977 review team. Funding from July 1, 1978
 
would be required.
 

i 
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Discussion on Options (not necessarily part bf the meeting): 

As funds requested for FY 79 funding were not approved, we have the 
problem of a technical service in considerable demand worldwide and
 
even though there is the capability via IRRI to service the demand,
 
no funds have been budgeted for the project. If a new project seems
 
a viable option then a meeting to determine regional bureau interest
 
should be held in the near future.
 

Given the general interest worldwide in the project as evidenced by

the numerous requests received by IRRI and TAB for information and
 
the project's success to date, it would seem that we would be remiss
 
in dropping the project. The Agricultural Economics Division is
 
developing a mechanization assessment project which will provide
 
further policy direction to LDCs in their mechanization efforts.
 
However technical assistance on the methodology of mechanization is
 
also necessary. All evidence indicates that LDCs are going to
 
mechanize insome fashion. How they do this will determine success
 
or failure and how equally social and economic benefits and costs are
 
d.istributed.
 

IRRI has the knowledge and experience to greatly assist in these
 
mechanization efforts provided a way can be found to fund the aDDroDrlate
 
project.
 

Various reports and studies* indicate that multiple cropping (two or
 
three crops per year), necessary to meet growing food demands cannot 
be accomplished without increased power per unit of land. As
 
Dr. Brady reported in his Centers Week presentation and as Billings

and Singh have reported in India, mechanization when combined with
 
improved cropping practices and multiple cropping need not decrease
 
labor demand per unit of land. Production efficiency is increased
 
and more food per unit of land and labor isproduced and seasonal
 
labor peaks are evened out but total labor required when worked
 
through the system of production,handling, processing and servicing is
 
increased.
 

To assess the actual demand for small farm machinery technical assistance,
 
it issuggested that an airgram be sent to all missions outlining potential

technical services available and requesting missions to .,dicate the
 
work months of service that might be required over a three year period.

Also at the small farm machinery workshop to be held at IRRI in
 
November.a similar assessment of demand will be made from attandants.
 

Your comments and guidance will be much appreciated on this issue.
 

6T1I-es, Wallace, President Science Advisory Report, 1967 and subsequent
 
expanded reports by the same author.
 



DRAFT
 

SMALL FARM MECHANIZATION TECHNICAL SERVICES
 

PID
 

I. Summary of the Problem and Proposed Responses.
 

Problem: The new technologies required to Increase food crop yields are generally
 

more labor intensive and have a higher energy requirement per area farmed than
 

traditional cultivation methods. 
The need for increased food production is
 

well documented. This automatically imposes ever increasing energy requirements
 

on agriculture. Numerous authors have pointed out that human power alone cannot
 

meet these power needs. 
 Even in Mainland China, where manpower use ismaximized,
 

they are rapidly converting to mechanical power in the time critical elements
 

of production such as land preparation, seeding and harvest. The Chinese model
 

rice transplanter is being used as a 
prototype inseveral mechanization development
 

programs.
 

Some farmers in the Philippines and Thailand have indicated the elimination of the
 

bullock and water buffalo as the prime reason for investing/iRe power tillers
 

and tractors. Low efficiency, labor and time costs are given as the reason for
 

changing to mechanization power.
 

Finally inimproving the welfare and standard of living of rural comunities
 

mechanization is seen as a way to improve productivity.
 

Human or animal powered agriculture has traditionally provided a low or
 

bare subsistance level of living. The drudgery and hard work often falls
 

heaviest on the woman and children of the family with able bodied men
 

seeking more renumerative occupations away from the farm. 
We have numerous
 

examples such as Japan, Taiwan and parts of the Philippines, Thailand and
 

Turkey where mechanization inconjunction with improved agronomic technology
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have greatly increased food production and improved living standards.
 

A Proposed Solution
 

This project would provide technical assistance, formal and informal
 

training to countries wishing to establish mechanization programs. This
 

assistance would cover not only the technical aspects but the socioeconomic,
 

policy determination and industrial.management issues.
 

Assistance inlocal manufacture, prototype procurement, testing and adaptation
 

would also be elements of the project.
 

A separately funded ongoing research and development program of the contractor
 

would provide updated and relevant new inputs into the technical knowledge
 

base of the project.
 

One local institution-subproject woul'd be established inAfrica, Latin America
 

and the Near East/North Africa using local staff and facilities contributed
 

by the host country or mission to the extent possible. This.would serve
 

as the region demonstration model with any additional mechanization programs
 

in a particular region being mission or host country funded. Additional
 

Asia Region assistance would be mission or host country funded. Project
 

staff would be based at the contractor headquarters providing assistance
 

on a reimbursable basis as far as travel and per diem are concerned except
 

to designated regional demonstration subprojects.
 

Subject matter areas of speciality required for the project would be as follows:
 

1. Design and production engineer

2. Economist
 
3. Industrial Management

4. Production engineer, training
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B. State-of-the-Art:
 

A previous TAB project has established a small farm mechanization research
 

and development capability which isnow a part of the core budget of the
 

contractor. A second project has established a methodology for disseminating
 

the research information to interested countries and institutions. This
 

project would build on this established capability to provide small farm
 

mechanization assistance on a world wide basis. Nine institutions ineight
 

east and south Asian countries have formal linkages with the previous
 

project contractor provided by the Small Farm Machinery Industrial Extension
 

Project. Itisenvisioned that this cooperative model could.be adapted
 

to Latin America, Africa and the Near East.
 

Another TAB project iscurrently being implemented on the assessment of
 

the socioeconomic effects of small farm mechanization. This will provide
 

additional policy guidance to the herein proposed project.
 

A project review held inMarch 1977 commended the Industrial Extension
 

Project for its progress and recommended the extension of its activities
 

on a world wide basis. An international small farm machinery workshop
 

being held the first of November 1977 will assess the demand, interest
 

resources and capabilities insmall farm machinery. This will be another
 

valuable input into a new project.
 

C. Goal & Purpose:
 

1. This project would contribute directly to developing mechanization
 

programs inLDCs and indirectly to the goal of increased food production
 

and improved rural living by improving the timeliness of the application
 

of improved agronomic practices and reducing the drudgery and workload
 

imposed on farm families. The Washington State - George Washington University
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analysis of the IRRI Mechanization Program inthe Philippines indicated that
 

the family labor was the first to be released with the adaption of mechanized
 

agriculture allowing children to attend schools and other family members
 

to pursue more renumerative pursuits. Hired labor ismade more productive
 

with mechanization and consequently can demand a higher wage.
 



2. Purpose
 

a. To assist in the establishment of mechanization programs in LDCs.
 

*b. To provide LDC staff training in the formal & informal techno

logy, policy requirement socioeconomic aspects and small industry
 

establishment and management pertaining to small farm mechanization.
 

c. Assist in the establishment of a local small farm machinery 

industry in the LDC private sector. 

d. Assist in small machine prototype development, testing,
 

adaption and dissemination.
 

e. Conduct workshops, seminars machinery displays and other
 

appropriate activities designed to disseminate information on
 

mechanization development.
 

f. Publish and disseminate books, seminar, workshop & bulletins,
 

meeting reports and other such materials for interested countries 

institutions.
 

g. Subcontract with appropriate institutions and organizations
 

to assist with any of the above purposes.
 

D. Expected Output:
 

1. Three regional small farm mechanization demonstration subprojects
 

project funded. Africa, Latin America & Near East. 

2. Additional regional subprojects mission or host country funded.
 

3. Small farm machinery manufacturing capability established
 

and cooperating with subproject staff in each country with a subproject.
 

4. Three subproject staff & 3 manufacturers trained in small farm
 

mechanization in countries with subprojects.
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S. A basic set of power, land preparation, seeding and harvesting 

machines tested'and adapted to each subproject area. 

6. Annual seminar/workshops held ineach region for subproject
 

staff and manufacturers.
 

7. One masters degree participant from each region intraining
 

in small farm mechanization, project funded.
 

8. Annual seminar/workshop reports and a quarterly newsletter
 

published ineach region.
 

E. Technical & Physical Resources Required
 

1. Four staff members with aforementioned technical qualifications.
 

2. Access to prototypes available inthe world.
 

3. Access to host country workshops and testing equipment.
 

F. Expected Disbursement Period
 

Three years starting April 1, 1978. Itshould be assumed that
 

an additional three years of service would be requested ifthe project
 

is successful.
 

G. Major Assumptions
 

1. That agricultural mechanization will occur in some fashion
 

regardless of AID interventions, however, with training and assistance
 

social costs can be reduced, more equitable division of benefits can
 

result and the small farmer interests can be better protected. Many
 

examples of failed large scale mechanization are available, however
 

some models of successful small farm mechanization are available as
 

models.
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2. There is a demand for mechanization assistance and host 

countries will be receptive to the small farm mechanization approach.
 

H. Alternatives 

1. Allow missions and host countries to develop uncoordinated
 

local programs.
 

2. Depend on other donors to provide assistance. None are
 

currently active internationally. 

3. Allow the private sector "Laissez Faire".
 

I. Beneficiaries
 

Small farmers and small local manufacturers directly, all food
 

consumers indirectly.
 

J. Environmental Problems
 

No physical environmental problems are foreseen. Effects on the
 

social environment will be positive ifcorrect policies are established
 

and precautions are taken pertaining to labor demand.
 

II. Financial Requirements and Plans
 

Annual cost of $280,000 per year for a total of $840,000. The
 

first year would be from FY 78 funds and the last two years from
 

FY 79 funds.
 

III. Project Development
 

A. Information needed for project development is available.
 

Preliminary discussion with regional bureaus indicate interest in
 

the project.
 

B. A well qualified prospective contractor has indicated interest.
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C. A PP can be ready by December 1977. Regular TAB staff and 

consultants are available to accomplish project development. TA/AGR/CP 

will have the major responsibility for project development. 

IV. Outstanding Issues
 

Project management by regional bureaus, the appropriate technology
 

institute or TA/AGR needs to be resolved. Given the worldwide scope
 

of the project itwould appear central funding and management are
 

required.
 

V. Project Evaluation
 

Regular evaluation will take place after 12 months from start up
 

with expected outputs being main target of review.
 

Small Farm Machinery Budget Breakdown
 

Salaries 120,000
 
Overhead 60,000
 
Fringe Benefits 20,000
 
Per diem, travel
 
and transportation 30,000
 

Equip. & Supplies 20,000
 
Misc. 30,000
 

TOTAL 280,000
 

TOTAL for 3 years $840,000
 



ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRAROR FOR TECHNICAL ASSISTANCE
 
BUREAU
 

FROM : TA/AGR, Leon F. Hesser
 

SUBJECT: Approval for Project Implementation, "Effect of Mechanization on
 

Small Farms"
 

Problem: At the RAC meeting of July 15, 1977 approval was passed to pro

cede with the research project 931-1026 "Effect of Mechanization on Small
 
Farms." Authorization for funding is needed.
 

Discussion: This project has been developed over the past year under the
 
original title of Agriculture Mechanization. This project has been ap
proved by R&DC and now by RAC.
 

Implementation is planned under a two pronged approach. The major effort
 
will be by the International Rice Research Institute (IRRI) which will in
volve LDC institutions in four Asian countries. Concurrently the Agricult
ural Development Council (A/D/C) of New York City will involve individual
 
Asian scholars in comparable studies in other areas which will be guided by
 

A/D/C associates stationed in Asia. IRRI will combine all the findings into
 
the final analysis of the study.
 

The study will cover the impacts of mechanization upon farm production,
 
income, and resource use to determine interactions that show up between
 
mechanization and cultural practices.
 

The recommendation from RAC limited approval to the research design de
velopment portion of the project. A subsequent recommendation will be
 

made on the implementation after the research design has been reported
 
to RAC.
 

Recommendation: That you approve the implementation of this project by
 
signing the attached PAF for funding for IRRI and A/D/C.
 

Attachment:
 

1. PAF
 

Clearances:
 
TA/AGR/ESP.WCMerril),UA , Date 7/Af77

TA/AGR:DClarkA .' ) I Date 7f;Avf 7 

TA/RES:M~echcig / -77 ae 

.
ASIA/TD:CMartin D Date 7ji-..-7
 
TA/PPU:KMilow X)M' Date j/a/77

TA/AGR/ESP:KPBrundage:mmb:7/20/77
 




